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Tom tit:

Noi dung bai bao, trinh by qua trinh nghién ciru thuc nghiém mdi quan hé gitra tng suit uén trong két ciu
dam bé téng cdt thép (BTCT) va mirc d6 an mon cbt thép trong cu kién dam. Thuc té khi ddm 1am viéc trong
diéu kién méi trudng xam thyc, Véi cac tic nhan gay an mon cao, cong thém tac dung cua tai trong, gy ra ung
suit uén duy tri trong dam 1a mot van d& can duoc luu ¥ va xem xét khi tién hanh phan tich mac d6 an mon
cot thép trong cau kién dam. Két qua nghién ctu thuc nghiém véi so @6 uén 04 diém, duy tri (ng suat udn,
trong suét qua trinh c4c mau dam duoc ngdm trong mdi truong an mon dién tién nhanh, 1a mét géc nhin khéc,
nhdm danh gia anh hudng cia tng suit udn duy tri ¢én mac do dn mon cdt thép.

Tir khoa: An mon cét thép; tai trong tac dung; mirc do an mon, ang suat udn.

Abstract:

The content of the article presents the process of empirical research on the relationship between flexural stress
in reinforced concrete girder structures (reinforced concrete) and the degree of reinforcement corrosion in
girder structures. The fact that when beams work in aggressive environmental conditions, with high corrosive
agents, plus the effect of loads, causing sustained bending stress in the beams, is a problem that should be
noted and considered. considered when analyzing the corrosion level of reinforcement in beam members. The
results of experimental research with 4 point bending diagram, maintaining bending stress, during the process
of beam samples being immersed in a rapidly evolving corrosive environment, is another perspective to
evaluate the bending stress is maintained up to the level of reinforcement corrosion.

Keywords: Effect of load; bending stress; corrosion of reinforcement; degree of corrosion.
1. Gioi thiéu khoa hoc quan tam, dudi t&c dung cua tai trong,

An mon cét thép trong cAu kien dim bé tong cbt 1Y Suat xuat hicn trong dam va dicu nay tac

thép (BTCT) dién ra trén hau hét cac cong trinh
cau BTCT, d6 1a van dé nghiém trong anh hudng
dén kha ning van hanh, khai théc céng trinh mot
cach an toan. Trong qua trinh khai thac dudi tac
dung cua moéi truong xam thuc, dac biét la cac
khu vuc ven bién, cét thép trong cdu kién dam
BTCT bi an mon, la mot qua trinh lau dai va lién
tuc [1]. Bén canh yéu t6 méi truong xam thuc thi
an mon wng suat 1a mot van dé duoc rat nhiéu nha

dong dén qua trinh dn mon cbt thép.

Trén thé giGi, van dé an mon cdt thép ludn 1a
cha dé gay nhiéu chd'y. Vao nam 2016, nhom tac
gia thudc truong Dai hoc Cairo, Ai Cap da cong
bé két qua nghién ciru so sanh sy an mon ¢t thép
trén dam BTCT du tng luc va dam BTCT
thuong, két qua nghién ciru da chi ra riang anh
huong cta an mon do moi treong xam thuc co
tdc dung manh m¢ va lam giam nhanh kha nang
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khéng uén ddi véi két cau dam BTCT thudng.
Diéu nay tac dong it hon ddi vai két cau dam
BTCT dy ¢ng luc (DUL) — cing diéu kién moi
trrong thi nghiém, nhom clng chi ra nguyén
nhan BTCT DUL it bj anh huong l1a do vét nat
trén bé tong phat trién it hon, thém vao do6 thép
cuong do cao dugc bao boc va bao vé boi vira bé
téng va 6ng gen nén cac tac nhan an mon kho tiép
xuc dé thic ddy qua trinh dn mon cbt thép [2].
Nam 2018 nhém hoc vién cao hoc Hussain, H.,
& Miteva, D. thude truong Pai hoc Cong nghé
Chalmers, Thuy Dién d3 hoan thién luan van
nghién cau vé ang xtr cua cau tric BTCT bi an
mon bang md hinh 3D FE, nhém tac gia da tién
hanh danh gia tinh ning cta dam BTCT bj an
mon bang cac thi nghiém va mé hinh phan tir hitu
han (FE), két qua nghién ctru da két luan qua
trinh dn mon 1am giam duong kinh cét thép chiu
luc, giam luc bam dinh giita bé téng va ct thép
qua d6 lam giam kha ning chiu tai cua dam
BTCT [3].

Tai Viét Nam nhiéu tac gia da cong bd két qua
nghién ctu trén nhiéu tap chi va dién dan khoa
hoc. Nghién ctru anh hudng cua hién tugng an
mon cbt thép dén két ciu bé tdng cbt thép, bing
viéc dé xuat md hinh 3D-RBSM, téc gia Nguyén
Cong Luyén d3 phén tich va mé phong cu thé anh
huéng caa sy an mon cbt thép dén luc dinh bam
gitra bé tong va cdt thép [4]. Anh huéng cua an
mon dén tng xur lién két va cuong do chiu udn
ctia dam bé téng cot thép cho thay d6 bén ubn cua
dam bi an mon giam khi gia ting an mon cét thép
[5]. Str dung mé hinh dé chan doan cudng do chiu
udn cho két cu dam bé téng cét thép bi an mon
véi su tham du cua céc thdng sé xac dinh, tinh
chat ngau nhién. M6 hinh dwoc st dung r6 rang
c6 thé tao ra mot hanh vi déng nhét dua trén hai
hanh vi co ban (bé mit thép/bé tong va cot thép)
[6].

Thoi gian qua, cac tac gia cha yéu nghién cau
danh gia anh hudng cua dn mon cét thép dén kha
ning (ng xir caa cau kién dam [3], [4], [6]; bai
bao voi cach tiép can khac, qua viéc phan tich

anh huéng cua tng suat un duy tri &én muic d6
an mon cdt thép trong ciu kién dam bé tdng cot
thép. Tac gia sé tién hanh thuc nghiém va két qua
s& dwa ra mot s6 két luan lién quan dén anh huong
cuia &ng suat udn duy tri dén muc d6 an mon cot
thép trong dam.

2. Ché tao mau
2.1. Vit ligu ché tao miu

Bé tong C30 c6 cudng do chiu nén & tudi 28 ngay
du kién 12 fc’ = 30 MPa Thanh phan cap phéi cua
bé tong (mé tron 500 1) duoc thiét ké theo tidu
chuan ACI211.1-91 [7].

Trong do:
fc’: Cuong do chiu nén cua bé téng.
C30: Ky hiéu bé tong mac 30MPa.
Bang 1. Thanh phan cap phdi cho 0.5m? bé tong.

Loal Pa  Cat O Nuc
vat liéu mang
Khbi
lwong 5475 3675 1835 96
(Kg)

Cuong d6 chiu nen trung binh cua bé tong khi
nén kiém tra miu: 38.6 (MPa). Thép duoc sir
dung ché tao dam: D10, tron tron, fy = 240 MPa.

Trong do:

D10: Ky hiéu dudng kinh cbt thép.

fy: Cuong do chiu kéo cua thép.
2.2. Thiét bi phuc vu ché tao miu, qué trinh
thuc nghiém

e May nén San 3000 la loai may nén dién tu,
diéu khién bang may tinh c6 thé gitt dugc lec
theo thoi gian;

e Load cell loai 1000kN dung dé do luc;

e Strain gages 3 mm dung dé xac dinh tng
suat théng qua bién dang;

e May dam bé tong;

o Mot s6 thiét bi khac...
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Hinh 2. May nén San 3000.

2.3. Kich thwéc, hinh dang va cau tao miu

Mau dam ché tao phuc vu thuc nghiém cé kich
thuoc 500x100x100 mm [1], [4], [8]. S6 lwong
10 dam.

Tam thép khéng gi

500 —100—
Hinh 3. Kich thuéc va cau tao dam thuc nghiém.

2.4. M6 hinh tao #ng suit va méi trudng in
mon dién tién nhanh

Lo xo

Bai oc Q
Bo phin truyén ap lye Tam dé‘_‘ + T
DamBTCT
. . | Bu long
DimBTCT »
Goithep &

Hinh 4. Gong dam tao (ing suat.
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Bé tome Lot thép

Hinh 5. M4 hinh gia té¢c an mon dién ly.

2.5. Qua trinh tién hanh thuc nghiém

V&i muc tiéu cua bai bao la phéan tich anh huong
cua (ng suat udn duy tri &én murc d6 an mon cot
thép trong dam BTCT. Trién khai thuc nghiém
tren 10 miu dam BTCT c¢6 kich thudc
500x100x100 mm, gdng cac mau dam thanh ting
nhém (02 dam) véi so dd ubn 04 diém (dam bao
uén thuan tdy) va tién hanh gia tai ¢ cac cap tai
trong khéc nhau nhiam tao ra cdc muc @ng suét
duy tri tuong tng luc tac dung: 0.2, 0.6, 0.8 Pmax,
sau d6 ngdm mau vao moéi truong dung dich NaCl
nong do (3-5%) két hop tao dién cuc kich hoat
méi trudng dn mon dién ly nhiam thuc ddy nhanh
qua trinh an mon cét thép, qua d6 danh gia anh
hudng cta @ng suét duy tri dén qua trinh an mon
cot thép trong mau dam.

Bang 2. S6 lugng mau xac dinh Pmax.

. . SL Ky Luc tac
Thinghiém dam hiéu dung
. . MO
Un xdc dinh Pras - 02 oi P max

Trong d6: Pmax - luc tac dung tai thoi diém
dam bi phé hoai.

Bang 3. S6 lugng mau dam g céc cap gia tai.

. . SL . .
Thi nghiém dam Ky hiéu Luc tac dung
Mau khéng giatai 02 M1, M2 0
Thi nghiém uén
04 diém 02 M3, M4 0,2.Pmax
Thi nghi¢m uon 02 M5, M6 0.6.Prae

04 diém
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Ky hiéu Luwc tac dung

. i SL
Thi nghiém 4am

Thi nghiém uén

04 diém 02 M7, M8

O,8-Pmax

Cac mau dam duoc gong thanh ting cap, dam
bao dim chiu udn thuan tly; cac gbi chia dam ra
lam 03 doan mdi doan 150 cm, ung suat duy tri
trong cac cap dam duoc tao ra bang cach sir dung
may gia luc.

Hinh 6. Hinh anh gia tai tao &ng suét.

Qué trinh udn dam theo so dd udn 04 diém xéc
dinh Pmax - luc tac dung, thdng qua load cell,
ddng thoi kiém soét qua viéc xac dinh ung suat
ctia thép bang cach gan cac dién tro trén tAm thép
C4u tao trong dam [1], [7].

Hinh 7. Hinh anh uén dim xac dinh P pax.
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Gia tri luc tac dung cuc dai gay udn pha hoai va
(g suat thép tuong g tai thoi diém xuét hién
céc vét nut pha hoai trén bé tong tai vi tri giira
nhip dugc thdng ké tai bang sau:

Bang 4. Bang thong ké gi tri Ppmax.

M?\U P max (KN) c (Mpa)

MOl Pmaxl = 28 c1 = 150

MOZ Pmaxz = 27,66 C2 = 148,2

B P maxtb = 27,83 o = 149,09
Trong do:

o1, o2: Ung suét tuong tng.

ot: Gid tri tng suét trung binh.

Pmaxt, Pmax © luc tac dung tai thoi diém cac
mau dam tuong tng bi pha hoai.

Pmaxtb: Gia tri Pmax trung binh.

Bang 5. Bang gié tri tng suit TB tuong ng.

Ky hiéu Luc gdng gia Ung suat TB
Mau tai(KN) (Mpa)
M1
0 0

M2
M3

5,6 35,8
M4
M5

16,7 90,85
M6
M7

22,3 1228
M8

Cac ciap mau dam sau khi gong gia tai theo céc
cap tai trong duoc ngdm trong méi truong dién
tién an mon nhanh. Thoi gian ngdm 1a 30 ngay
lién tuc. Trong thoi gian ngam, khi xay ra sy ¢
lam gian doan thi mau di duoc ngadm bu khoang
thoi gian tuong tng.



Vo6 Van Nam

Hinh 9. Hinh anh dam ngam c4 gia tai.

Hinh 10. Thiét b kich hoat an mon dién ly.

3. Két qua thuc nghiém
3.1. Mikc d9 in mon cbt thép

Cac mau dam sau khi ngam du 30 ngay sé& duoc
truc vét, tién hanh dap bo 16p bé tdng bao vé, cac
thanh thép duoc lay ra va lam sach phan gi thép
bao quanh, bé tdng bam vao thanh rdi tién hanh
can xac dinh khéi lugng. Khéi luong thép hao

mon duoc tinh bang chénh léch khéi luong gitra
céc thanh thép trudc va sau khi ngam.

Hinh 12. Cét thép bi an mon sau khi ngam.
Gia tri thép hao mon ddi véi tirng cap mau & mdi
muic ¢ng suat duy tri duoc xac dinh theo gia tri
trung binh va dugc lap thanh bang thong ké lam
dir liéu cho cong tac phén tich.

Qua két qua thi nghiém ngam céc mau dam
trong 30 ngay Vvéi cac cap tng suat khac nhau,
duéi tac dung ciia méi truong dn mon dién tién
nhanh NaCl (3-5%) va kich hoat an mon dién
cuc, ¢6 thé thay tdc d6 dn mon cbt thép gia ting
khi (ng suat duy tri trong dam tang.

Khi ing suat tang dén muc 0.8Pmax mirc do
an mon cdt thép ting rd rét. Pidu ndy co thé thiy
anh huong cua viéc gia ting (ng suat duy tri
trong dam da dan dén viéc phat trién vét nut qua
do6 thiic ddy qua trinh n mon cot thép.
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Béang 6. D6 hao mon cét thép cac mau dam (%).

. Ung suit KL thép KL thépsau KL thép ) . Gia tri hao
Ky r~1|e;u duy tri TB ban diu ngam hao mon Thép hao mon mon TB
mau (%) o
(Mpa) (9) (9) (9) (%)
M1 562 420 142 25.3
0 25,25
M2 560 418.5 141.5 25.2
M3 560 417 143 25.5
35,8 25,55
M4 555 413 142 25.6
M5 556.5 402 154.5 27.8
90,85 28
M6 550.5 395.5 155 28.2
M7 554.5 386.5 168 30.2
122,8 30,25
M8 552.5 385 167.5 30.3

3.2. Quan hé @ng suéit duy tri va mirc dd in
mon cét thép

Dua trén két qua thdng ké tai bang 6 tién hanh vé
biéu d6 quan hé gitra tng suat duy tri trong dam
va mirc d6 an mon cbt thép. Trén co sé dit liéu
thu thap duoc tir két qua thuc nghiém, tac gia
chon biéu dd cot nham thé hién tir tong quat dén
chi tiét mdi quan hé giita (ng suat va mirc do an
mon cdt thép, dong thai so sanh mirc do gia ting
tbc d6 an mon cbt thép giira cac cap tng suét
trong dam.

Quan hé ing suat va mic 46 an mon
150 122.8
90.85

100

35 A
25.25 ST 28 3025
0
Ungsuatmirc 0 Ungsvatmic  Ungsvatmic  Ung sudt mic

0.2Pmax 0.6Pmax 0.8Pmax
Ung suat D§ hao mon

Hinh 13. Biéu d6 quan hé tng suét duy tri
va mirc do &n mon

4. Két luan, kién nghi

Qua két qua thuc nghiém va phan tich danh gia
két qua, nhdm nghién ctru c6 mot sé két luan va
kién nghi nhu sau:

e Cot thép trong mau dam c6 tng suat udn duy
tri &n mon nhanh hon so v&i mau dam khéng c6
g suat;

e Khi gia tang wng suét duy tri; ta thay tir muc
0 I8n muc trong @ng 0.2P max, khéi lwgng dn mon
c6 su chénh Iéch, tuy nhién khong dang ké (chénh
léch 0.3%). Nhung néu tng sut tiép tuc ting, ta
thiy mic do an mon bat dau ting nhanh hon, su
chénh léch thé hién rd nét hon: Cy thé muc
0.6Pmax (2,75%), Mic 0.8P max (5%):;

e Qua do6 c6 thé thdy muc d6 an mon cbt thép
ti 1& thuan voi ¢ng suét udn duy tri trong dam;

e Cac thi nghiém trong qué trinh nghién cau
phan nao danh gia duoc mic do dn mon cbt thép
trong cau kién dam BTCT, trudng hop dam vira
chiu tai trong tac dung, vira chiu tac dong ciia moi
trudng an mon trong sudt thoi gian khai thac.

e D& xuit nghién ctu thém qué trinh hinh
thanh va phat trién vét nat trén dam BTCT trong
qua trinh dam lam viéc vai didu kién bi an mon
cHt thép.
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