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Danh gia cuong do chiu nén cia beé tong
trong dam bé tong c6t thep bi an mon bang

thuc nghiém

Evaluation of compressive strength of concrete in corroded reinforced concrete beams by

experiment
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TGM TAT

Bai bao nghién ctu sur suy giam cwang di chiu nén cia bé tang
trong ddm bé tong cdt thep bj &n man bing thuc nghigm. Cac
ddm be tdng cdt thép dugc thic ddy an man nhanh béng
phuong phép gia tdc an mon cdt thép trong phang thi nghiém
viri dung dich 3% NaCl va dang dien 300pA/cm® Cac dém bi
&n man vai ba mic da trong gng vai thoi gian &n man [a |
thang, 2 thang va 3 thang. K&t thic qua trinh &n man, cdt thep
trong céc dam bi &n mon 11.8%, 14.35%, 24.78% tweng ing vai
thiri gian | thang, 2 thang va 3 thang. Crang da chiu nén cia bé
tdng trong cac ddm cing bj suy gidm tuong ing 22.4%, 31.2%.
33.6%. Qua da, cho thdy viec thuc nghigm an mon nhanh cdt
thép trong ddm béng phuong phéap dign phan da lam anh huang
dén cuing dd chiu nén coa bé tang 1a rat dang ke. Digu nay dan
d&n suy gidm da cing coa ddm beé tong cdt thep khi bj an man
v kha ndng chiu udn caa dam khi chiu téi trong.

Tir khoa: Be tang; an man; crang do cia bé tang; bé tang cdt
thép.

ABSTRACT

The article studies the decrease in compressive strength of concrete
in corroded reinforced concrete beams by experiment. Reinforced
concrete beams are accelerated corrosion of reinforcement in the
laboratory with 3% NaCl solution and 300pA/cm? current. The
beams were corroded with three degrees of corrosion acceleration
time of one month, two months, and three months, respectively. At
the end of the corrosion process, the reinforcement in the beams
was corroded 11.3%, 14.35%. and 24.78%, respectively, for one month,
two months, and three months. As a result, the compressive strength
of concrete in the beams is also reduced by 22.4%, 31.2%. and 33.6%,
respectively. Thereby, the acceleration of corrosion of reinforcement
in beams by electrolysis has significantly affected the compressive
strength of concrete. This reduction of concrete strength leads to a
decrease in the stiffness of the reinforced concrete beam and the
flexural capacity of the beam under load.

Keywords: Concrete; corrosion; strengthening of concrete;
concrete reinforcement.

1.MEPAU

Cac cong trinh dan dung hién nay chd yéu sir dung két cau bé
téng c6t thép vi tinh vuat trdi vé uu diém cda loai két cdu nay. Tuy
nhién, nhugc diém clia két cdu bé téng c6t thép la kha ning gidm
tudi tho do &n mon bdi qua trinh xam nhép clorua va hién tugng
cacbonat héa, dan dén bong tréc I6p bé tdng bao vé, gidm dudng
kinh cét thép, giam cudng d6 lién két gilra bé téng va cét thép [1, 2,
3]. Do vay, viéc danh gia kha nang chiu tai clia két cau bé téng c6t
thép sau mot qua trinh dai s dung bi an mon la rat can thiét. Hién
nay, da c6 nhiéu nghién ctu vé kha nang chiu tai trong ctia dam bé
téng c6t thép bi an mon chu yéu dua trén mo hinh thi nghiém
bdng phuong phap gia téc an mon cot thép trong bé téng [4, 5, 6].

C6 nhiéu yéu t6 anh hudng dén kha nang chiu tai cta két cau bé
téng c6t thép bi &n mon nhu gidm dudng kinh cét thép, gidm tinh
déo cua cét thép, giam I6p bé téng bdo vé viung nén va vung kéo,
suy giam luc bam dinh gitia bé téng va c6t thép la do vét nit doc
[7, 8]

Theo tiéu chudn TCVN 9381-2012 [9] danh gid muic dd nguy
hiém két cau chiu luc clia cong trinh d6i véi két cau bé téng cot
thép thi viéc khao sat s6 liéu vé cudng dé chiu nén cla bé téng
trén cdu kién la mot trong cac tham s6 quan trong. Do vay, két cau
bé tdng cot thép bi an mon, ngoai su anh hudng bdi cac yéu té da
dugc xac dinh nhu trén lam gidm kha nang chiu tai trong cla két
cdu, thi can phai ké dén su suy gidm vé cudng dé chiu nén cda bé
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téng. Khi cudng do chiu nén ctia bé téng bi suy giam do két ciu bi
an mon sé lam &nh hudng dang ké dén ting x{ clia két cdu bé tong
c6t thép nhat la d6 clng cla két cdu. Trong nghién cltiu nay, cac
tac gia sé nghién ctu danh gid su suy gidm cudng do chiu nén cda
bé tong trong dam bé téng cét thép khi bi &n mon bang thuc
nghiém.

2. CHUONG TRINH THi NGHIEM

2.1 Mau dam thi nghiém

Trong nghién ctiu nay, cdc dam dugc thiét ké nhu trong Hinh 1.
Chiéu dai ctia dam 3300mm, chiéu cao la 300mm va chiéu réng la
200mm. Cét thép dat trong vung chiu nén la 2 @12, trong vung
chiu kéo la 2 @16, c6t dai @6 a150. Cac thong s6 cla cbt thép va bé
tong dugc xac dinh trong phong thi nghiém nhu Bang 1 va Bang 2
[4]. Bé téng dugc thiét ké st dung loai da 1x2 va ¢ cudng dé chiu

nén (fe) la 25MPa.
« O6alS0 2012
Y L ] T T 'um]s [
T TIE TITTTH: -

I 3300 2016

Hinh 1. Kich thu6c mau dam bé tong c6t thép
Bang 1. Théng s6 cta cot thép

Budng kinh Gidi han chdy Gidihanbén  Modul dan hoi Dién tich
thép (MPa) (MPa) E; (GPa) (mm?)
@6 3785 543 200 28.27
012 364.1 508.7 200 78.54
216 3534 499.4 200 314.2
Bang 2. Cdp phéi cdc mau dam
Xi Cutng do, fe
Nudic mdng (3t ba Do sut Mpa
W(lit) (kg) W/C (kg (ko) (mm) (28 ngay)
188 328 0.573 594 123 60 26.3

Cac dam sau khi duc xong dugc bao dudng trong diéu kién
tiéu chudn trong 28 ngay. Sau d6 cac ddm nay dugc chia thanh ba
nhom véi thoi gian dn mon tuong Ung la 1 thang, 2 thang va 3
thang. Sau khi d0 thai gian an mon véi mic an mon khac nhau cac
dam dugc thi nghiém kiém tra cudng dé bé tong va cudng do cot
thép. Mét dam déi ching khéng bi &an mon (dam C0) dé so sanh
danh gia véi cdéc mau dam bi an mon.

2.2 Thi nghiém an mon

Trong nghién cttu nay dé tang téc dd an mon, cac dam dugc
ngam trong dung dich NaCl 3% va céc thanh cét thép dugc néi véi
dong dién moét chiéu 900pA/cm?. Ba nhém dam bé téng cot thép
bi an mon lan lugt 1a 1 thang (dam C1), 2 thang (dam C2) va 3
thang (dam C3). Theo thiét k& mdc d6 an mon, cét thép dugc néi
V@i cuc duong, cuc am clia dong dién dugc néi véi thanh dong. Két
thic qua trinh an mon, c6t thép trong cac dam bi an mon véi dam
C1 1a 11.3%, v6i dam C2 1a 14.35%, v6i dam C3 la 24.78%. Trong
hinh 2 thé hién cdc mau dam trudc va sau khi bi an mon bang
phuong phap dién phan. Su xuéng cap clia két cau bé téng cot
thép c6 thé chia thanh ba giai doan:

- Giai doan 1 1a thoi gian ké tu khi bat dau &n mon cét thép cho
dén khi an mon cét thép gay ra cac vét nit ban dau trong bé tong;

- Giai doan 2 la giai doan tang t6c dugc xac dinh khi vét nit lan
truyén va lién két vGi nhau, lugng an mon cét thép tang nhanh;
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- Giai doan 3 dugc xac dinh khi cac vét nat bat dau 16n gay
bong tréc hodc nut v& I16p bé tong bao vé, giai doan nay, dn mon
gay ra cac vét nat lam suy gidm dang ké kha nang chiu luc cta két
cau bé tong.

—

Hinh 3. Ldy méau bé tdng trén cdc mau dam
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Viéc 1dy mau bé tong thi nghiém xac dinh cudng doé chiu nén
clia bé téng thuc hién theo TCXDVN 239:2006 [10]. Trong hinh 3
thé hién céng tac dung may khoan lay 16i dé khoan ldy mau bé
téng, méi dam Iy mot t6 hogp bao gém ba mau. Kich thudéc cia 16
khoan c6 dudng kinh la 67mm, chiéu cao mau la 132mm. Sau khi
da lam phédng hai ddu mau khoan, phan loai mau khoan theo tiing
cau kién.

2.4 Thinghiém kiém tra cuéng d6 bé téng

Sau khi cac mau khoan da dugc gia cong va phan loai nhu
trong Hinh 3, cdc miu dugc dua vao may nén dé kiém tra cusng
do clia bé tong nhu trong Hinh 4.

Hinh 4. Thi nghiém cdc mau bé tong

3. KET QUA VA THAO LUAN
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Hinh 5. Cudng do chiu nén clia bé tong cta cdc mau dam

Trong Hinh 5 cho thdy su suy gidm cudng d6 nén cla bé téng doi
vGi muc d6 dan mon. Két qua thi nghiém cho thay cudng do chiu nén
bé tong ctia dam CO (dam d6i chiing) la 25 MPa, cudng dé chiu nén bé
téng clia dam C1 la 19.4 MPa gidm 22.4%, cudng d6 chiu nén bé tong
ctia dam C2 la 17.2 MPa gidam 31.2%, cudng d6 chiu nén bé téng cla
dam C3 la 16.6 MPa gidm 33.6% so véi dam C0. Mdc gidam cudng d6
chiu nén ctia bé tdng I6n nhat la gitta dam CO va dam C1. Két qua thi
nghiém nay xac nhan rdng qua trinh 3n mon da lam suy gidm dang ké
dén cudng d6 chiu nén clia bé tdng. Qua cac nghién ctiu vé két cau bé
téng c6t thép bi an mon da cho thay khi két cau bé téng cét thép bi an
mon sé lam: giam dudng kinh ¢t thép, giam tinh déo cla c6t thép,
giam I6p bé tong bao vé vung nén va vung kéo, gidm luc bam dinh
gilra bé tong va cét thép la do vét nit doc [7, 8]. Trong nghién ciu nay
cho thay khi két cdu bé tong ¢t thép bj an mon thi cudng do chiu nén
clia bé téng suy gidm rat dang ké dan dén suy gidm dé ciing ctia dam
bé tong c6t thép khi bi an mon va kha nang chiu uén ctia dam khi chiu
tdi trong.

4, KET LUAN

Trong bai bao tac gia nghién ctu vé cudng dé chiu nén cla bé
téng ddi ctia 03 dam bi &n mon véi cac miic do khac nhau C1, C2,
(3. K&t qua thi nghiém cho thay cudng doé chiu nén bé tong cla
dam CO (dam déi ching) la 25 MPa, cudng do chiu nén bé téng
ctia dam C1 1a 19.4 MPa gidm 22.4%, cudng do chiu nén bé téng
clia dam C2 1a 17.2 MPa gidm 31.2%, cudng dd chiu nén bé téng
ctia dam C3 14 16.6 MPa gidm 33.6% so véi dam CO.

Cac nghién ctu trude cho thay khi két cau bé téng cét thép bi
an mon sé lam: gidm dudng kinh c6t thép, gidm tinh déo cla cé6t
thép, giam I6p bé tong bao vé vung nén va vung kéo, giam luc
bam dinh gitta bé tdng va cét thép la do vét nut doc [7, 8]. Trong
nghién ctiu nay cho thdy két cdu bé téng cét thép bi an mon sé
lam cudng d6 chiu nén cla bé tong suy gidm rat dang ké. Diéu nay
sé dan dén su suy giam dd cing clia dam bé tong c6t thép va kha
nang chju uén ctia dam khi chju tai trong.
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