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NANG CAO TUOI THQ CONG TRINH BE TONG COT THEP
Pham Vin Nhon!

Tom td't Nghién clru vé an mon va chéng an mon cho bé tong - bé téng cot thep dé tang
cuong dg bén va kéo dai tudi tho cho cdc céng trinh xdy dung dang la mot van dé duoc nhiéu
nha khoa hoc va co quan trong ca nede quan tam.Van dé néng cao chat luong va tuéi tho cho
cong trinh cung dwoc xem la nang cao kha nang chong an mon cho bé tong va cot thép trong cdc
két cau xay dung. Cac nghlen cieu déu c6 nhitng két lugn thong nhdt vé nguyén nhan dan mon la
do cac san pham thiy hoa cua xi mang bi hoa tan vao moi truong hodc tac dung voi cac muoi,
acid c6 trong moi truong tao ra nhimg hop chdt ¢é tinh tan manh hodc no thé tich gdy nén su
pha hiy cdu tric ngi bo cua bé tong. O nuée ta van dé an mon va chong an mon bé tong va
bé téng cot thép chi mdi tap trung cho cdc cong trinh trong moi truong bién va ven bién ma chira
quan tam nhiéu dén van dé chong an mon cho cong trinh bé tong va bé tong cot thep trong moi
truong khac. Cung voi sw an mon bé tong boi cdc tac nhdn cua moi truwong, con co cd sy an mon
cot thép trong moi trwong bé tong la qud trinh oxyt héa, theo dé la sw phd vé mang bdo vé thy
dong cua cot thép do sy xam nhdp cua ion chlorur hoac CO:. Ngoai ra con co cd sy an mon do
qud trinh dién phan trong bé tong cot thép. Sw dn mon nay bgc phat khi dat dén mot gid tri gidi
han ngwong Trong pham vi bai vzet se trinh bay co ban vé cac co ché cia logi dn mon nay va dp
dung cdc gidi phdp dé ndang cao tudi tho cong trinh bé tong cot thép theo EN 1054.

Tir khéa: An mon cot thép trong bé tong, tudi tho cong trinh.

Abstract: Research on corrosion and anti-corrosion for concrete, reinforced concrete to
enhance durability and prolong the life span of structures is a matter of concern to many scientists
and agencies throughout the country. The raise of quality and life time of buildings is also
considered to improve the corrosion resistance for concrete and steel in reinforced concrete
structures. Many studies have reached a unified conclusion about the cause of corrosion is due
to the hydration products of cement dissolved in the environment or interact with salts, acids in
environment to create compounds with properties of strong melting or volume expansion causes
destruction of the internal structure of concrete. In our country the issue of corrosion and
corrosion protection of concrete and reinforced concrete structures has only focused on
constructions in the marine and coastal environment but has not paid much attention to the
corrosion protection issues for concrete and reinforced concrete constructions in other
environments. Along with the concrete erosion by environmental agents, there is also a corrosion
of reinforcement in concrete environment. That is an oxidation process, followed by the
breakdown of passive protection layer of reinforcement due to penetration of chlorur ion or
carbon dioxide. At the iniation this corrosion does not happen on the surface of steel, but only
propagates when a threshold limit value is reached. Within the scope of this article, basic
mechanisms of these types of corrosion will be displayed and solutions to improve the service life
of reinforced concrete structures according to EN 1054 will be applied.

Key words: Corrosion of steel in concrete, life span/service life of structures
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1. NHUNG VAN PE CHUNG QUAN TAM VE CHAT LUQNG CONG TRINH
XAY DUNG BE TONG COT THEP

1.1. Quan ly chét lwgng cong trinh xiy dung trong giai doan hién nay

Ngay 26/10/2016, B Xay dung da ban hanh Thong tu 26/2016/TT-BXD quy dinh mot
s6 nodi dung vé Quan ly chat luong va bao tri cong trinh xay du’ng Thong tu quy dinh vé
Nghlem thu thiét ké xdy dung cong trinh; Ché dé va trach nhiém glam sat thi cong xay dung
cong trinh; Noi dung gzam sat thi cong xay du’ng, Nghiém thu cong viéc xdy dung;, Nghzem thu
hoan thanh hang muc cong trinh, cong trinh xay dung dwa vao sw dung, Nhdt ky thi cong xdy
dung cong trinh; Ban vé hoan cong; Quy dinh vé luu tric hé so hoan thanh cong trinh va ho so

phuc vu quan ly, van hanh, bao tri cong trinh; Kiém tra cong tdc nghiém thu céng trinh
xdy ding theo quy dinh tai Diéu 32 Ngh1 dinh 46/2015/ND-CP;

Theo TCVN 12041:2017 Két ciu bé tong va bé tong cdt thép - yéu cau chung vé thiét ké
d6 bén lau va tudi tho trong méi truong xam thyc (Concrete and reinforced concrete structures -
General requlrements for design durablhty and service life in corrosive env1ronments) quan ly
chat lugng cong trinh xay dung lu6n 18 van de dugc quan tdm. Cac cong trinh qui md cang 16n,
ky thuét phuc tap thi yéu cau cao hon Ve tiéu chuan chat luong T rong khi do, trinh do ky thuét
va ky nang quan ly chua dap tmg yéu cau co ché quan 1y va nhiing yéu t6 thi trudng chua dong
bd va hoan chinh. Quan ly khong t6t chét lugng cong trinh xay dyng s€ anh hudng tryc ti€p toi
dd bén ving, tudi tho cong trinh ton hai rat 16n cho qua trinh dau tu va phat tri€n. Cac nha thiét
ké doi khi thuong chi quan tam dén cuong do, on dinh cong trinh, van dé do ben lai rat it quan
tam dan dén chit lugng cong trinh bi suy giam (Degree of deterioration) nhiéu so véi yéu cau
cap cong trinh.

1.2. Tuéi tho (Life Span) va bénh hoc cdng trinh (Construction Pathology)

Tubi tho cong trinh la thoi gian cta cdng trinh tr khi dua vao str dung cho t6i khi dat
trang thai g101 han. Tudi tho cong trinh phu thudc vao tinh chét riéng cta tu:ng loai vét li¢u hinh
thanh két cdu cong trinh; moi truong noi cong trinh ton tai va hang loat cac yéu té anh huong
do quan ly con nguoi gay ra (Hinh 1).
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Hinh 1. Nhitng nguyén nhan phd bién gy nén nhing khiém khuyét ciia bé tong theo EN1504-9
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Tudi tho cong trinh x4y dung duoc xac dinh trén co so do bén viing cua cong trinh quy
dinh tai Muc 2.2.1.8 cia QCVN 03:2012/BXD, cu thé:

- Bac I: Nién han st dung trén 100 nam

- Bac II: Nién han str dung tir 50 nam dén 100 nam.

- Bac III: Nién han st dung tir 20 ndm dén dudi 50 nam.

- Bac IV: Nién han st dung dudi 20 nam.

Theo quy dinh tai Khoan 4, Diéu 80 Luét Xay dung qui dinh thoi han st dung va quy
trinh van hanh, bao tri cong trinh. D6 bén cong trinh duoc déc trung boi do déc chac va dién
tro suét cao ctia bé tong va chit lugng cdt thép. Trong qua trinh str dung cong trinh nhiéu tham
s6 co ban bi suy giam tac dong anh huong truc tiép toi kha niang chiu luc cua cau kién hodc ca
hé két cau. V& mat 1y thuyét qué trinh suy giam do 130 héa cia mot tham sé dic trung nao d6
cia mot bd phan cong trinh c6 thé biéu dat bang cong thic R, = Rye "t

R, - Pic trung cudng do ban dau cta két cau

R, - Pic trung cuong d6 tai thoi diém ¢

A- hﬁng ) thuc nghiém.

V}é bénh ‘hoc cong trinh trong sudt qué trinh ton tai, cong trinh xay dung chiu tdc dong
ctia nhi€u ngudn tac dong khac nhau. D6 1a cac nguyén nhén gy ra bénh hay suy giam kha
nang lam viéc, chat lugng cua cong trinh (Hinh 2).
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Hinh 2. Cac ngudn gy “bénh” 1am suy giam do bén cho cong trinh
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Hinh 3. Do bén cong trinh phy thude
vao quan niém bao tri.

(From Frangopol, DM., in Proceedings
of the 6 International Worshop on
Material Properties and Science).
Source: Concrete Repair to EN 1504
Diagnosis, Design, Principles and
Practice

of B St
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1.3. Ung xir ctia két cAu b@ tong cot thép khi chiu cac tac dong

Trong qua trinh 1am viéc bé tong cdt thép khong img xir nhu ching ta ky vong (do ban chat
bé tong la vét liéu xOp, nhicu 10 rong) nhu sy nat va, nat vo, nit tham, hao mon, co ngoét, bién dang,
lin. Céc tac nhan trén déu la nguyén nhan lam hu hong, gidm tudi tho cong trinh. (Hinh 4).

Effect Cause
Leakage Design
Delect Materials
Settlement Construction
Overloading
Chemical
Spill
Damage I_» Earthquake
Fire
o - Freeze-Thaw
Erosion
Corrosion of
Melals
Delamination Deleriom—b Alkali- Aggregate
Reaction

Hinh 4. So db tng xir ctia bé tong cdt thép khi chiu hé qua tir cac tac dong
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1.3.1. Sw pha hogi do chiu tdi trong

Bé tong va cot thép cung chiu tai trong cho dén khi két cau bi phd hoai (ké ca khong du
luong c6t thép hodc cbt thép qua nhiéu). Vi thanh chiu kéo, sau khi bé tong bi nurt, cbt thép chiu
toan bd luc kéo va thanh bi xem la bi pha hoai khi tmg suat trong cot thep dat gidi han chay. Voi
thanh chiu nén, sy pha hoai bat dau khi ung suét trong bé tong dat cuong do chiu nén. Sy pha
hoai ctua dam chiu udn ¢o6 thé bat dau tur cot thép ¢ vung kéo khi img suat trong n6 dat gioi han
chay hodc bat du tir viing nén khi Gmg suét trong bé tong dat cudong do chiu nén.

1.3.2. Su hw hong do cdc tic dung co hoc, héa hoc va sinh hoc ciia moi truong.
1.3.2.1. Vé mat co hoc

Bé€ tong co the bi bao mon do mua va dong chay, dac bict la trong cong trinh thuy lgi,
giao thong. bé chong lai cac tac dung co hoc, can bao dam cudng do can thiét cho bé tong va
d6 dic chic ¢ bé mat cong trinh.

1.3.2.2. Vé mdt sinh hoc (Microbiologically Influenced Corrosion):

V& sinh hoc, céc loai rong, réu, ha, vi khuan & song, bién déu giy tac dung pha hoai bé
mat bé tong.

1.3.2.3. Vé mat héa hoc:

Tac dfng cua cac ion CI

Su c6 mat ion CI trong Vung bé téng can cbt thép khi ham luorng vuot qua mot gidi han
nhit dinh (0.6 kg/m’ bé tong) co thé pha v& 16p phu két dinh dugc goi 1a mang bao Ve thu dong
hinh thanh do d¢ kiém cua bé tong L6p phu nay bao gdm céc hop chat cia Fe** va Fe**
(Protectlve Pasive layer/ﬁlm) Neu nong dod clorua td1 han hodc do qua trinh cacbonat hoa, mang
nay hoa tan 1am cho sy an mon cbt thép tang lén nhanh chong va gay nit va suy thoai lyc dinh
ctia bé tong. Co ché an mon va pha hay cbt thép co ché sau:

Anode: Fe — Fe?* + 2e~
Cathode:0, + 2H,0 + 4e~ - 40H™

Ngoai sy xam thyc (penetration) do tac dung hoa hoc, nhét 13 sy xAm thuc cua cac ion
clorua (CI") & moi truong bién (mdi trudong ngoai), cot thép con chiu tac dung dién phan cua
moi truong mot cach ty nhién (carbonation - moéi truong bén trong). (Xem hinh 5)

ELECTROLYTE

i passive layer cr OH passive layer |

CI\/ \ / cr

»\./

H+

Hinh 5. Schematic representation of the conditions within an anodic pit induced by the action of chlorides.
(From Page, C.L., Havdahl,). Materiaux et Constructions 18 (1985. No. 103, s. 41-47.)
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1.3.3. An mon cét thép bén trong bé tong

1.3.3.1. An mon do dién phan

An mon cét thép trong b€ tong la mot phan g dién hoa. Chiung duoc hinh thanh theo 2
cach, khi c6 su thay dbi ddc trung bé mat cdt thép (2 loai c6 dién thé khac nhau) hoic trong
vung cén c6 su tap trung dong dién hinh thanh do sy tép trung cac ion hoa tan nhu kiém va

clorua (alkahes and chlorides). Hai cach do6 hinh thanh hi¢n tuong d&n mon dién hoa (pin dién)
trong d6 moi trudng bé tong 1a chat dién phan.

Giai thich tién trinh &n mon: Trong bé tong cot thep, cbt thép co thé c6 nhiéu khu vuc
rleng bigt & cac mirc nang lu’crng khéac nhau. B€ tong dong vai tro la chat dién phan (Electrolyte),
va két nbi kim loai boi cac day budc, hodc thanh c6t thep. An mon 12 mét qua trinh dién héa
(Electrochemical Process) lién quan dén dong dién tich (Electrons va ions). Tai cac vi tri hoat
dong trén thanh, duoc goi la cuc duong, cac nguyén tir sit bi mat electron va di chuyén vao
bé tong xung quanh dudi dang cic ion sit (ferrous ion). Qué trinh nay dugc goi 1a phan tng
oxy hoa (0x1dat10n reaction) hay phan ing anode (Anodic process - Dissolution of irons)
(Hinh 6), va duoc biéu dién dudi dang:

2Fe - 2Fe?t + 4e~

Céc electron van ¢ trong thanh di chuyén den cac vi tri dugc goi 1a cathode (Cathodic
process - Consumptlon of electrons) & d6 chung két hop véi nudc va oXy trong bé tong. Phan
g & cuc am duoc goi 1a phan tng khir (Reduction Reaction). Mot phan tng khir phd bién la:

2H20 + 02 +4e” - 4(01‘1)_

Dé duy tri tinh trung tinh dién, céc ion sat di chuyen qua nudc 16 rong bé tong dén cac
vi tri cathode ndy, & d6 chung két hop v6i nhau dé tao thanh hydroxit st (ion hydroxides),
hay ri sét:

2Fe?t + 4(OH)™ — 2Fe(OH),

Diffusion of oxygen through
the concrete cover

— O, 0, Air
| -
l ‘/'—\ H,0 +1/2 0, Pore solution
= electrolyte
i 2(OH)~ i
S ST ——— Steel g
_;[_ Concrete_i_
| Anodic reaction Cathodic reaction
Iron dissolution Oxygen reduction
Fe — Fe** +2e” 2e” + H,0 +1/20, — 2(OH)~

Hinh 6. Minh hoa co ché in mon c6t thép bén trong méi trudng bé tong
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Khi cbt thép bi gi, thé tich lop gi tang lén nhiéu 1an so voi thé tich kim loai ban dau, n6
chén ép 1én bé tong, gay ra vét nirt, pha hong 16p bao vé. Su xudt hién vét nit qua rong lam cho
cbt thép d bi ri. Trong mai trudng ¢6 hoi nudc méan, moi truong c6 nhiét do va do am cao, cht
thép bi ri nhanh hon. C6t thép tng suit cao, sy gia cong ngudi ciing 1am cho c6t thép dé bj ri.

Nhiéu su ¢b cong trinh ma nguyén nhén chu yeu 13 do an mon cdt thép trong bé téng hodc
an mon thep tng luc trudce trong két ciu bé tong ct thép tng luc trude (Hinh 7, Hinh 8). Chéng
ri cho ¢t thép 1a modt yéu cau hét stirc quan trong. Viée 1am sach bé mit cdt thép va dung nude
sach 13 diéu bét budc khi thi cong d6 bé tong.

Hinh 7. Sy dn mon cbt thép duoc xem 1a nguyén nhan chinh
dan dén hu hong ctia két cau BTCT trong mdi trudng bién.

Hinh 8. An mon bé tong Cong Vam Don - Bén Tre

1.3.3.2. Qua trinh carbonat hoa

Khi bé tong ¢t thép con chua bi carbonat héa, bé tong c6 tinh chat kiém, nong d6 pH
ludn giit tir 12 dén 13. Trong mdi trudng c6 tinh kiém cao nhu vdy c6t thép khong thé bi dn
mon. Khi dit ¢t thép trong mai truong bé tong dic chic, moi truong kiém trong bé tong cao,
tao diéu kién hinh thanh trén bé mit cbt thép mot 16p mang oxyt mong duoc goi 1a mang “thu
doéng”. Sy van dong cua pha long trong cac k& hé ciia bé tong do sy chuyén ddi cua cac hop
chat bi thay héa. Phan ting carbonation ctia bé tong do oxyt carbon (CO.) c¢6 trong khong khi

9



TRUONG DAI HOC NAM CAN THO Tap chi Khoa hoc va Kinh té phat trién s6 09

thAm sdu vao 16p bé tong bao vé dan dén do pH bi giam, thi mang thu dong trén cdt thép bi yéu,
dan dén cbt thép bi an mon (pH < 9).

Bit dau tir thoi diém nay cbt thép trong bé tong khong con dugc bao vé t6t dé chong lai
in mon nira. Do sy tham thau cuia nurdc, cac tap chat c6 tinh oxy héa cao (ddc biét la moi truong
chira ion CL") tac dong truc tiép vao cot thép 1am oxy hoa cot thép. San pham ciia qua trinh oxy
hoa cbt thép 1a hdn hop Fex03.H20, Fe(OH),. Oxy hoa ot thép dén mot mure do nao do no s&
tao thanh mot 16p ri sét, 16p ri sat nay x6p c6 thé tich 1on gip 2 dén 7 14n thé tich sit tao ra no.
Carbonat hoa ciing nhu clorua héa, cc tic nhan nay déu pha hiiy mang bao vé thu dong cua cot
thép. Carbonat hoa khong lam anh huéng dén téc do an mon; tuy nhién, qua trinh nay thuc day
sur an mon cua cac ion chlorur.

%

Ca(OH), + €O, — CaCO, + Hy0

Hinh 9. Sy xdm nhap CO, xay ra phan tng héa hoc 1am giam d6 kiém trong moi truong bé tong

Ngoai ra, bé tong con bi hu hong do qua trinh 130 héa dan dén su suy thoai cua luc dinh;
vat lidu c6 thé tré thanh roi rac, lam mat kha nang chiu luc ciia béténg. Sy suy thoai ctia vét
liu thudong duogc biéu 16 qua vét nirt bé mat (Surface cracking) va sy pha v& (Spalling) cua
bé tong. Quan sat cac dang vét nirt co the chi cho ta biét so bo nguyén nhén cua cac vét nit.
Con nguyén nhan cta pha hoai két cau can phai dugc xem xét bang ca nhimng thi nghiém hién
truomg va & phong thi nghiém dé xac dinh chinh xéc.

1.3.4. H¢ quda do tac dong cua dnh hwong dn mon (Hinh 9)

Giam | Stc chiukéo
D6 gian dai
Cudng d6 chiu méi1

Giam tiét dién ngang cot thép

>
»

Anh hudng _ Mt Iyc dinh
Cua an mon Nut bé téng — ri cot thép » Ting mic d6 an mon
Mait két dinh bé tong

Sw gidn hoa béi khuéch tan Hydro » Pha hoai do cét thép bi gion

Hinh 10. So d6 hé qua cua sy dn mon - giam kha ning chiu tai va ting thé tich
gdy gidn nd dan dén nit va vd bé tong.

10
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D6i v6i thép trong bé tong, tbe d6 an mon thy dong thuong 12 0.1um mdi nam. Khi ti s6
phan tir gram CL/OH™ cao hon 0.6, thép khong con dugc bao vé¢ boi 16p bao vé thu dong oxyt
sit (iron - oxide film). Khi Iwong chlorur 16n hon, bé tong ¢6 khuynh huéng giit 4m lam ting
nguy co dn mon cdt thép do ha thap dién tro suét ciia bé tong. Khi khong con mang bao vé thu
dong, thép s& dn mon véi tée do cao hon it nhat 1.000 1an (ACI).

A

Hot ddng dién héa khi :

s Chidu ddy BTBYV

. NWC/XM ¢ COm3t 0:

+ Bloduing . g;ﬁ Hinh 11. Iniation and

* Logixm ' ropagation periods for

« Nhidt dd |_— Supdé propagation peri
corrosion in a reinforced

& concrete structures
(From Tuutti’s model )
: .
M5t I6p chi ddng -
. o "
. khén 03 LGt |
Khdng nhin thsy ', Nhin thdy
Tubi tho két Su

Ngoai nhirng nguyén nhén trén, cong trinh bé tong cdt thép con bi hu ‘hong do nhiing sai
1am cht quan cta con ngudi trong thiét ké, thi cong va quan 1y nhu chay, nd, dia chén.

Ngay nay v6i nhiing thanh tuu mdi Ve phuong phap kiém tra chit luong vat liéu, voi
nhitng thiét bi do truyén séng siéu am, sur xudt hién cta vat lidu polyme, cong ngh¢ ché tao ciu
kién umg lue trude v.v... da Xuat hién mot linh vire cong nghé maéi vé gia co, phuc hoi kha nang
chiu luc cua két ciu bé tong cdt thép, dem lai gié tri kinh té, k¥ thuat rat 16n.

Luat Xay dung duoc Quéc hdi nudc Cong hoa XHCN Viét Nam khoa XIII, ky hop Thir 7
thong qua ngay 18 thang 6 nam 2014, tai Piéu 112 - Quyén va nghia vu cta cha dau tu trong
viéc thi cong xdy dung cong trinh - qui dinh “Thué t6 chuc tu van ¢ dii nang luc hoat dong
xay dung dé kiém dinh chat luong cong trinh khi can thiét”. V&i noi dung hoat dong kiém dinh
gdm viéc khao sat bang thiét bi cac tham sb dic trung lién quan téi danh gia chat luong; Phan
tich (giai doan) chét lugng cua bé tong. Cac chan doan kiém dinh dung dén, kip thoi tim ra
nhitng nguyén nhén tc dong an mon ciia bé téng cdt thép dé khic phuc, cong trinh duy tri duoc
tudi tho theo ky vong.

2. CO CHE TANG CUONG PQ BEN VA BIEN PHAP SUA CHUA

2.1. Ting cwong dd bén ciia bé tong

Chung ta da thiy co ché an mon bé tong, thép trong bé tong trén thyuc té co ban 1a cac tac
nhan bén ngoai va cac tinh chat ctia vat lidu bat ngudn tir cau tric bén trong cta no. Ve nguyén
téc sira ddi cAu trac bén trong mot cach phu hop da dugc st dung dé phat trién mot s6 kim loai,
vat liéu téng hop va cac vat li¢u khéc. Cai thién do bén cua bé tong van 1a mot linh vuc nghién
ctru tich cuc cho cac nha cong nghé bé tong nd lyc lién tuc dé tang cuong do bén cua két cu

11
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bé tong, bé tong cuong do cao/si€u cao (Ultra high/High Performance Concrete - HPC) va bé tong
tu 1én chéng an mon (Self - Compacting Concrete - SCC) da duoc phat trién. Trong bé tong
cuong do cao/siéu cao, cac phu gia thuong duoc su dung la mudi silic (Silica
Fume/Microsillica) va tro bay (Fly Ash). Nhimg vat liéu nay cai thién cu tric vi mo cua
bé tong béng hoat tinh Pozzolanic. Cuong df cao clia bé tdng cuong df cao chu yéu 14 do tinh
chinh cau tric 16 réng ciia bé tong. Cong ngh¢ da dugc ching minh bé tong cuong do cao co
thé cho phép cdc cong trinh tang gap doi tudi tho hitu ich (service life) so v&i cac cong trinh
duoc thiét ké bang bé tong théng thuong.

Ty 1€ nudc - xi mang (w/c) 1 0.4 theo khoi luong la can thiét dé hydrat hoa (hydration)
hoan toan tit ca cac hat xi ‘mang va cho cac san pham hydrat hoa dé 1ap day tat ca khong gian
bi chiém boi nuoc tron. Néu w/c cao hon 0.4 ngay ca khi tat ca cac hat xi mang hydrat hoa, s&
luén c6 mot so khong gian chira day nude ban dau con sot lai co thé chtra nude. Néu w/c thap
hon 0.4 mot s6 xi mang s€ ludn bi mat nude; nhung, trén 1y thuyét, tat ca cac khong gian chira
day nudce tron co thé duoc 1ap dy. Tuy nhién, lugng nude di vao két hop hoa hoc véi xi ming
Portland tuong duong voi khoang w/c 1a 0.2 theo khdi lugng. Luong nude bd sung, tirc 1a 0.2 w/c
1a can thiét dé lap day 16 mao mach cau trac gel; lugng nudce b6 sung niy phai ¢6 sin néu san
pham hydrat hoa dugc hinh thanh. Véi su phat trién cta chét siéu déo da cach mang hoa cong
nghé va da tao ra bé tong co thé gia cong va rat kha thi vdi ty 186 nudc - xi mang rat thqp, tham
chi du6i 0.2. B tong nhu vay khong chi dat duge cuong do cao ma con s¢ hitu do bén duoc
cai thién dang ke.

Viéc str dung mot s6 phu gia khoang, nhu tro bay than hoat dong nhu mot chat don ngoai
viéc dong gbp hoat dong pozzolanic va lap day cac khoang trong bi chiém trong nudce trong 16
mao mach va lam cho ching khong lién tuc. Do d6, hinh thai ctia xi mang ngdm nudc thay doi
c6 loi cho hau hét cac tinh chat co hoc ctia bé tong so vdi bé tong thong thuong.

2.2. Nguyén tic gia c¢b sira chira bé tong - EN 1504

2.2.1. Nguyén tic siva chiva va bao vé hw héng ciia bé tong

Chin 18i vao (16p phi chong thdm)

Diéu chinh d6 am (16p phu chdng tham)

Phuc hdi bé tong

Gia cb két cau (Carbon fiber, thém thép)

Tang kha nang vat Iy - Chdng va dap, mai mon

Chéng hoa chat

2.2.2. Nguyén tic bio vé chéng lai dn mon ciia cét thép

Ngin chin va phuc hdi mang thy dong (tang pH)

Tang dién tré sudt bé tong (chéng thim 1am kho)

Diéu chinh cathode (ngin phan tng tai cathode)

Bao vé cathode (cung cip dién)

Diéu chinh anode (quét 16p boc tao mang trén thép)
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3. KET LUAN

Pé két cAu bé tong cdt thép co tudi tho dai, cau trac vi md cla bé tong phai dugc cai thién
bang cach sir dung hop ly cac khoang chat, nhu flyash, silica fume va cac pozzolans hoat tinh
khac. Pién tro suat ciia ban than cua bé tong nang cao tang cuong do bén, chéng thdm tbt hon
va giam kha nang an mon cdt thép trong bé tong. Cac hén hop hoa hoc thé hé méi, da mang lai
hy vong cho cac cau trac bé tong cdt thép co tudi tho hon 100 nim. Ngoai ra, mot thé hé cdt
thép méi can dugce nghién ctru giam thiéu qua trinh oxy hoa trong moéi trudng bé tong khi do
kiém giam.

TAI LIEU THAM KHAO
[1] Tiéu Chudn Québc Gia (TCVN 5574-2012). Két cau bé tong va bé tong cdt thép - Tiéu chuan
thiét ke (Concrete and reinforced concrete structures - Design standard). Ha Noi. 2012.
[2] Tiéu Chuin Quéc Gia (TCVN 5575-2012). Két ciu thép - Tiéu chuin thiét ké (Steel
structures - Design standard). Ha Noi. 2012.

[3] Bo Xay dung. 2004. TCXDVN 327: 2004 “Két cAu bé tong va bé tong cdt thép - Yéu cau bao
vé chéng dn mon trong moi truong bién”.

[4] Hach Vuong. 2000. So tay xir Iy s ¢6 cong trinh xay dung - tap 1, 2 va 3. Nha XB Xay dung.

[5] Kiém‘Lé Vin. 2000. Hu hong sira chita gia cudng cong trinh. NXB Pai hoc Qubc gia
TP H6 Chi Minh.

[6] Phat Nguyén Manh. 2007. Ly thuyét an mon va chdng dn mon bé tong - bé tong cot thép
trong xay dung. Nha XB Xay dung.

[7] Phti Nguyén Trong, Nguyén Pic Pirc. 2008. Kiém tra va bao tri cdu bé tong ¢t thép.
Nha XB Giao thong van tai. Ha Noi.

[8] Graham A. Bettis. 2019. Concrete Repair Manual. Texas Department of Transportation.

[9] Luca Bertolini, Bernhard Elsener, Pietro Pedeferri, Elena Redaelli, and Rob Polder. 2013.
Corrosion of Steel in Concrete - Prevention, Dianosis, Repair. Second edition.

[10] Peter H. Emmons. 1994. Concrete repair and maintenance illustrated problems analysis,
repair strategy and techniques. R. S Means Company, Inc. Contruction Publishers &
Consultants, 100 Construction Plaza, P.O. Box 800, Kingston, MA 02364-0800.

[11] Michael Raupach, Till Biittner. 2014. Concrete repair to EN 1504 - Diagnosis, design,
priciples and practice. CRC Press.

13



TRUONG DAI HOC NAM CAN THO Tap chi Khoa hoc va Kinh té phat trién s6 09

14



