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Tom tat: Bai bao nay trinh bay vé hién tuong suy
gidm chét lrong bé tdng theo thoi gian. Viéc nghién
ctru, danh gia sw suy gidm nay la cén thiét va quan
trong, nham phuc vu céng tac xac dinh kha néng chiu
luc cua két cau ciing nhuw dw béo tudi tho cdng trinh.
Chét luong bé tong bién déi theo thoi gian chju tac
doéng cua nhiéu yéu té: chat lvong ban dau, diéu kién
méi trvomg xung quanh (nhiét d6, d6 4m), s xam
nhép cda ion Cl~, CO,, qua trinh cacbonat héa, diéu
kién khu vuc,... Nhing yéu té nay khién viéc kiém
soéat hay nghién ciu su suy gidm chét lirong bé téng
tré thanh mét vén dé phuc tap. Chinh vi vdy, van dé
nay da sém thu hat sy quan tam cda nhiéu nha khoa
hoc, véi nhiéu mé hinh da dwoc xay dung, chdng han
nhw: mé hinh tuyén tinh (Linear degradation model),
md hinh suy gidm do &n mon cét thép (Corrosion-
induced degradation models), mé hinh dwa trén xac
suét (Probabilistic degradation models), cAc mé hinh
theo tiéu chudn Eurocode va FIB Model Code, md
hinh tich hop co hoc — hdéa hoc — médi trrong
(Mechanistic-based models),... M6i mé hinh déu cé
nhitng wu diém, han ché riéng ciing nhw pham vi va
diéu kién &p dung cu thé. Tuy nhién, dé ap dung moét
mé hinh cu thé nao dé trong diéu kién Viét Nam nham
dénh gia chét luong bé téng thi can c6 cac nghién
ctu nghiém tac. Muc dich nghién ctru la hudng dén
dénh gia va dé xuat mé hinh phu hop diéu kién Viét
Nam.

T khéa: Bé tong, sw suy gidm, tudi tho, &n mon,
moéi trromg xung quanh.

Abstract: This paper presents the phenomenon of
time-dependent  concrete  deterioration.  The
investigation and assessment of this degradation are
considered necessary and important for determining
the structural load-bearing capacity and predicting
the service life of structures. The quality of concrete
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depends on time is influenced by various factors,
including initial material quality, surrounding
environmental conditions (temperature, humidity),
the ingress of Cl~ ions and CO,, the carbonation
process, and regional conditions. Due to these
factors, the control and study of concrete quality
degradation are regarded as complex tasks.
Therefore, this issue has been given early attention
by many researchers, and various models have been
developed, such as the Linear Degradation Model,
Corrosion-Induced Degradation Models, Probabilistic
Degradation Models, Eurocode and FIB Model Code-
based models, and Mechanistic-Based Models
integrating mechanical, chemical, and environmental
factors. Each of these models is characterized by its
advantages, limitations, and specific scope and
conditions of application. However, in order for any
specific model to be applied under Viethamese
conditions for the purpose of concrete quality
assessment, rigorous studies are required. This
study aims to evaluate and propose a modified model
suitable for specific conditions in Vietnam.

Keyword: Concrete, degradation, Corrosion,

service life, Ambient conditions
1. Téng quan nghién ctru

Bé tong cbt thép 1a phd bién trong xay dwng hién
dai nhé vao kha nang chiu lwc két hop gitra bé tong
va thép; né tdn tai bén virng véi mai trwdng tw nhién
tdt hon so véi cac vat liéu khac; thi cong dé dang, gia
thanh hop ly. Tuy nhién, d6 bén cda két cu bé tong
cbt thép chiju anh hwéng rat Ion bdi qua trinh an mon
dwoc bat ngudn tr méi trwdng bén ngoai, day la mét
hién twong phtrc tap, tir sw xdm nhap clia cac tac
nhan xam thwc nhw ion clorua, CO,, dd am va OXYy.
Pay la mét trong nhirng nguyén nhan chinh gay nén
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suy giam chét lwong bé tong cdt thép, déc biét cong
trinh thudéc nhirng viing c6 méi trwdng khac nghiét
nhw khu vic ven bién, viing 6 nhiém céng nghiép,
hay khi hau nhiét d&i am nhuw tai Viét Nam. Diéu kién
khi hau bién Viét Nam mang tinh chat nhiét d&i &m
gié mua, twong déi 6n dinh v&i nhiét d trung binh
khoadng 23°C. Pd mén clGa nuwéc bién & ving ven
bién Viét Nam thwong dao dong tir 20%o dén 35%o
(phan nghin), tly thudc vao vi tri va mua. Ven bién
c6 thé thap hon 20%o do &nh hudng cla nwéc ngot
tr séng, trong khi viing bién khoi cé thé cao hon, dao
dong tr 32%o dén 35%o.

Bé téng la vat lieu nhan tao, né dwoc két hop
gitra da, cat va chat két dinh xi méng theo mot ty &
xac dinh. Diéu nay dwoc hiéu 1a mét phan chat lwong
bé téng phu thudc vao chat két dinh. N6i cu thé hon
la lwc két dinh gitra da, cat do xi mang tao ra anh
hwéng dén chat lwgng bé téng. Chat lwong bé tong
theo thoi gian sé& giam do nhiéu yéu té, dac biét yéu
t& mai trwdng c6 chira cac ion clorua, axit. Chinh cac
ion nay lam suy giam lwc lién két bén trong bé téng,
suy gidm chat lwgng xi mang.

Cét thép trong bé tdng thueng dwoc bdo vé béi
méi trwong kiém cao cla bé tong (pH ~12.5-13.5),
tao thanh moét 1&6p mang thu ddng trén bé mét thép.
Tuy nhién, khi c4c tac nhan nhuw ion clorua (t&r nwéc
bién, mudi khir bang, méi trwéng ven bién) hoac khi
CO; (carbonat héa) xam nhap vao bé téng va pha v&
I&p mang bao vé nay, phan &ng oxy hoa — khir bt
dau xay ra. Két qua 1a hinh thanh cac san pham an
mon cé thé gidn nd gip 2-6 lan thé tich thép ban
dau, gay nirt va bong troc bé téng, tir d6 thic day sw
xam nhap thém cla céac tac nhan gay hai, tao nén
mét chu trinh &n mon tang tbc.

Quaé trinh &n mon khéng chi lam suy gidm tiét
dién cta cét thép chiu lwc ma con gay nit doc, gidm
dd bam dinh gitra bé tong va thép, dan dén giam kha
nang chiu tai, dd clrng va do déo cla két cu. Cac
nghién ctru da chi ra rang, chi cAn mét khoang 10%
tiét dién cét thép do &n mon cé thé lam gidm téi 30—
40% kha nang chiu uén ctia dam bé téng cét thép [1].
Tinh trang nay khéng chi &nh hwéng dén tudi tho ma
con lam tang chi phi bao tri, stra chivra va tham chi
gay mét an toan trong khai thac céng trinh.

Nghién ctru vé hién twong suy gidm chat lwong
Bé tong cbt thép xuét hién kha som. Dé kéo dai tudi
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tho cong trinh, duy tri kha nang chiu lwc két ciu bé
tong cbt thép, chinh vi vay da cé nhiéu nghién ctu,
nhiéu céng trinh nghién ctu da dwoc thwc hién.

Martin Mottl va cdng sy da nghién clru thuc
nghiém danh gia tac dong cla I&p phi tinh thé 1én bé
mat dé tang két cu kha nang chéng xam nhap CI-
trong bé téng da bj cacbonat héa. Két qua cho thay
kha nang gidm ion CI~ Ién dén 68% dudi bé mat
ngoai ctia cong trinh sau 180 ngay [1]. Giéng nhw két
gua cla nghién clru nay thi cac cong trinh nghién
ctru [2-9] cling da cho két qua twong tw.

K Li, Y Zhang, S Wang, J Zeng v&i nghién clru:
Impact of carbonation on the chloride diffusivity in
concrete: experiment, analysis and application [10].
K'Li, Y Zhang da phan tich anh hwéng cua cacbonat
hoa bé mét 1&én téc d6 khuéch tan ClI~, ap dung ca vao
thiét ké cong trinh ven bién v&i tudi tho 1én dén 150
na&m. Nghién clru da phan tich co' ché cacbonat héa
lam t&ng tbc d6 khuéch tan CI-, anh hwéng truc tiép
dén tudi tho cong trinh. Nghién ctru da két hop thi
nghiém, md hinh hoéa va &p dung cho thiét ké cong
trinh thye t&, thich hop cho nghién ctru thiét ké cong
trinh bién. Ké&t luan cta nghién ctru nay da cho c6 do
tin cay cao vi co tinh toan so sanh véi di liéu thwe
té, va tim thdy & mot sé nghién ctu [9, 11-15]. O
nghién clru nay cac gia dinh vAn mang tinh ly twéng,
chwa xét diéu kién vi khi hau dac thu.

Nghién cru “Effects of Carbonation and Chloride
Ingress on the Durability of Concrete Structures” clia
R Foli¢ va cong sy da tdng quan két qua twr thr
nghiém thuc dia va phong thi nghiém vé anh hwéng
cla cacbonat héa va xam nhap CI~ dén tudi tho cong
trinh [11]. Bén canh d6 mét sé nghién ctu twong tw
da moé ta kém mo hinh thiét ké theo chuén Eurocode
mé&i nhat.

Mot nghién ciru vé “Effects of environment
contaminated with chlooride and sunfate on RC
columns” ctia nhém téac gid: Phan Binh Quéc va cong
sy da khao sat danh gia thyc té chat lwgng mot sé
cobng trinh bé téng cbt thép nhiém Clorua & Mién
Trung, Viét Nam[16]. Két qua da cho thay céng trinh
da bi nhiém Clorua, bj suy giam chét lwgng. Nhan xét
nay ciing twong tw nhw nhiéu céng trinh nghién ctu
[2-5, 9, 14, 17-20].
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a) Khao sat bang suing bat ndy

Nhém nghién cru [16] da thwc hién khao sat
cwong do bé tong cla 5 cong trinh Bé tong cbt thép
trén dia ban Thanh phé Vinh (ci) va huyén Nghi Loc
(cti), Nghé An, cach bién khodng 10km (Hinh 1). Két
qua khao sat thé hién & Bang 3 - Két qua cwéorng do
bé tbng ctia 5 cdng trinh BTCT tai khu viwe ving trung
du (thanh phé Vinh, Nghi Léc). Nghién ctru nay da
ndi vé sy suy gidm kha nang chiu lwc cha cot bé téng
cbt thép khi cét thép bi an mon trong mdi truéng 6
nhiém clorua va sunfat tai cac viing ven bién Viét
Nam, cu thé cho thay: sw suy gidm chét lwong cot bé
tong cbt thép khi cét thép bi &n mon phu thudc vao
céc vi tri khac nhau doc theo cung moét cau kién két
clu theo phwong thdng dirng (khodng cach va vi tri
S0 v&i muc nwéc tiép xac). Hon niva, mot sé dé xuat
trwéc day vé dy bao sy suy gidm chat lwong cong
trinh (RC) theo thdi gian khi cét thép bi &n mon chi
gan dung véi cac mét cat & cac khu vuc it tiép xuc
véi nwée bién (Vung 11). Béi véi cac khu vwe thuwdng
xuyén ngap trong nwéc (Vung I) va cac khu vuc
khong tiép xdc véi nwéce tai dinh cot (Vang ), két
qué cho thay su khac biét ré rang.

2. Cac md hinh vé suy giam chat lwong bé téng

Nhidu mé hinh da dwoc dé xuat dé dy bao sy
suy giam chat lwong bé téng, bé téng cét thép. Cac
mo hinh dwoc ké dén 1a: Mé hinh tuyén tinh (Linear
degradation model); M6 hinh logarit hodc phi tuyén;
M6 hinh Tuutti; M6 hinh dwa trén xac suét; M6 hinh
theo chuan Eurocode & FIB Model Code; M hinh co
hoc — hda hoc — méi trwong tich hgp; Alonso et al;
Vu va Stewart,... M&i mdt mo hinh cé wu diém,
nhwoc diém riéng, diéu nay thé hién pham vi &ng
dung khéc nhau theo diéu kién cu thé.
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b) Khao sat bang may do thép

¥

c) Khao sat bng may siéu am
Hinh 1. Mét sé hinh &nh vé khdo sét céng trinh BTCT duwoc ldy nghién cu[16]

2.1 M6 hinh tuyén tinh (Linear degradation mode)

Mb hinh tuyén tinh dwoc phat trién tr cac nghién
ctru clia Bazant & Panula, nam 1979 [4]. M6 hinh nay
V6i gia thiét ring cwérng do hodc d6 bén bé téng gidm
dan theo thdi gian mét cach tuyén tinh.
Biéu thirc:

D(t)=Do-at 1)

trong do:

D(t) la chat lwgng/cwdng do tai thoi diém t;

Do 1a chét lwong ban dau;

a la téc d6 suy giam theo thoi gian, [MPa/ndm].
2.2 Md hinh logarit hodc phi tuyén

M hinh phi tuyén thwérng st dung dé phan anh
tbc dd suy gidm cham dan theo th&i gian. M6 hinh
nay thwdng dwoc ng dung dy doan suy gidm
cwéng dd chiu nén bé tong trong cac két cau thwong
xuyén bi khd — am luan phién.

M® hinh phi tuyén cé 2 dang[4, 21]:
% Dang 1: M6 hinh mi (Exponential)
D(t)=Do-et 2

Phu hop véi trwéng hop suy gidm nhanh ban dau
rdi cham dan (nhw bé téng bi rd mat ban dau).

% Dang 2: Logarit
D(t)=Do —aln(t+1) ®)
Phan &nh sy &n dinh dan theo thdi gian, chang
han qua trinh khé co sau khi bé tdng dong ran.
2.3 M6 hinh Tuutti
Xuét phéat tr nghién ctru kinh dién cta Tuutti
(1982) [1, 14, 18] vé& &n mon cbt thép. M6 hinh nay
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dwoc st dung réng rai trong cac cong cu dy bao tudi
tho nhw Life-365.

Mb hinh nay chia suy giam thanh 2 giai doan:

- Giai doan khé&i phat (initiation): ion CI~ tham
nhap dén cét thép;

- Giai doan lan truyén (propagation): &n mon lam
bé tong nwrt va suy giam.

M6 hinh Tuutti dwgc dung dé mo ta tudi tho két
céu bé tdng trong moéi trwdng bién.

2.4 M6 hinh duwa trén xac suét [17, 22, 23]

Céac mo6 hinh dw bao suy giam theo cach da xac
dinh thi thwérng chi cho 1 gid tri duy nhét, chdng han:
hé sé khuéch tan CI-, ham suy giam f,(t)). Tuy nhién
thuc té cac tham sé nay dao dong rat Ién do yéu té
vat liéu, mdi trwdng, quy trinh thi cong...

Chinh vi vay dan dén nhiéu nha nghién clru t
thap nién 1960-1980 da bat dau dung mo hinh xac
suét dé tinh toan suy gidm véi phan bb xac suét, thay
vi chi 1 gia tri. Tién phong trong y twédng nay la T. F.
Fwa (1980), sau d6 dwgc mé rong béi M. DuraCrete
Project (1996-2001, EU). Biéu nay nham phat trién
mo hinh x&c suét cho khuéch tan CI- trong tiéu chuan
FIB Model Code.

“Chang han mét ham khuéch tan CI” dwa trén xac
suat la:

C(x,t) = Cy(1— )) (4)

X
erf(z /Defft

trong dé:

Cs la ndng d6 CI~ bé mat (bién ngdu nhién);

Derf 1a hé s6 khuéch tan hiéu dung (bién ngau
nhién);

X la do sau;

t Ia thoi gian;

erf 1a ham sai sé.

Cac tham s6 Derr ,Cs d6 day I&p bado vé, do réng
bé téng... dwoc gan theo phan b xac suét (thuwong
la dang Normal, Log-normal).

25 Md hinh theo chudn Eurocode & FIB -
Carbonation [11, 12, 18, 19, 24]

M6 hinh nay md ta sy xam nhap CO,, anh hwéng

dén 16p bao vé cbt thép.
Biéu thirc:
x(t) = kAt )

trong do:

x(t) 1a d6 sau carbon héa tai thoi diém t;
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k 1a hdng sb phu thudc mdi trwdng, chat lwong
bé tong.

Khi x(t)= chiéu day I6p bao vé cbt thép thi cbt
thép sé bat dau bi an mon.

2.6 M6 hinh Empirical Strength Decay [2, 5, 6, 25]

M6 hinh Empirical Strength Decay da dwoc hinh
thanh tr cac nghién ctu thwe nghiém va dwoc tdng
hop tlr nhirtng nam 1960-1980 khi cac nha nghién
ctu bat dau quan tam dén hién twong bé tdng giam
chét lwong trong diéu kién moéi trwdng khac nghiét.
Dang cong thire thwe nghiém phéd bién nhw md hinh
suy gidm cwong do theo thoi gian dwa trén quan sat
thwe té tlr cac cong trinh bé téng lau ndm. M6 hinh
dwoc ng dung rong réi trong cac hwéng dan vé
cong tac bao tri, kiém dinh két cu, chdng han nhw
ACI 201.2R, fib Model Code for Service Life Design
(Bulletin 34, 2006) hay cac nghién clru clia Bazant &
Panula (1979) vé du doan dd bén. Md hinh nay
thwong dwoc dung dé dw bao vé tinh nhanh muec suy
gidm cuwong do bé tong do tac dong cla cacbonat
hoéa, &n mon cét thép, hodc méi trwerng xam thwe,
phuc vu tinh toén gia cd, kiém dinh va dw bao tudi tho
con lai ctia cong trinh. Tuy day khéng phai la mé hinh
ly thuyét hoan chinh, nhwng né dwoc coi la mét céng
cu thye tién hivru ich, d&c biét trong giai doan khao
séat hién trang va 1ap ké& hoach kiém dinh, duy tu, stra
chira cac két cu bé tdng cét thép lau nam.

Day Ia moét mé hinh thwe nghiém vai biéu thive 1a:

fo©) = fian- (1~ log (145 ©
trong do:

fe(t) 1a cwong d6 bé tdng tai thdi diém t (nam);

fes la crO'ng d6 nén tai 28 ngay;

ala hé sé suy gidm (phu thudc méi trwdng va loai
bé téng);

to 1a méc thoi gian bat dau suy gidm (thwéng la 1
nam).

3. Danh gia mé hinh suy giam chéat lwong bé tong

Theo [16], két qué khao sat dwoc ddi véi 5 cong
trinh bé téng cbt thép ven bién, cach bién trong vong
10km, tai khu vwe thanh phd Vinh (ci), huyén Nghi
Loc (ch) cua tinh Nghé An, tién hanh danh gia mé
hinh vé suy giam chat lwgng cong trinh bé tdng cbt
thép (Bang 1).
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Bang 1. Sé liéu cuong do bé tdng khdo sét duwoc cda 5 cong trinh BTCT

The&igian | M6 hinh tuyén tinh | M& hinh ham mii | FIB Model Code — | Empirical Strength
(n@m) (MPa) (MPa) Carbonation (mm) Decay (MPa)
0 40 40 0 40.00
1 39.50 38.82 4.00 39.60
2 39.00 37.67 5.66 39.39
3 38.50 36.56 6.93 39.23
4 38.00 35.48 8.00 39.08
5 37.50 34.43 8.94 38.95
6 37.00 33.41 9.80 38.83
7 36.50 32.42 10.58 38.71
8 36.00 31.47 11.31 38.61
9 35.50 30.54 12.00 38.51
10 35.00 29.63 12.65 38.41
11 34.50 28.76 13.27 38.31
12 34.00 27.91 13.86 38.22
13 33.50 27.08 14.42 38.14
14 33.00 26.28 14.97 38.05
15 32.50 25.51 15.49 37.97
16 32.00 24.75 16.00 37.89
17 31.50 24.02 16.49 37.81
18 31.00 23.31 16.97 37.73
19 30.50 22.62 17.44 37.66
20 30.00 21.95 17.89 37.59
45 20
40 18
35 16
£ 30 14
= £
o 25 e 12
o =
& 20 S 10
10 g 6
5 4
0 2
0 5 10 15 20 25 0
Thot gian, ndm
Mo hinh MG hinh Empirical Strength 0 5 10 15 20 25
tuyén tinh (MPa) ham mi (MPa) Decay (MPa) Thoi gian, ndm
Phi tuyén ’

a) Biéu dd suy giam cwéng d6 bé téng

b) Biéu dd suy giam tinh cacbonat bé téng
(mm), mé hinh cacbonation

Hinh 2. Biéu dé thé hién sw suy gidm chét lurong bé téng

Hinh 2 I& hinh anh vé s suy gidm chéat lwong
bé téng bang cac md hinh khac nhau. Hinh 2a thé
hién suy gidm vé cwéng dd theo thoi gian, Hinh 2b
thé hién suy gidm thédng qua mac do vé do day bé
tdng bi cacbonation theo th&i gian. Hai yéu td 1a
cudng dd va mirc dd cacbonation déu cho thay

Tap chi KHCN Xay dung - s 3/2025

chét lwong bé tdng bi suy gidm theo thoi gian. Trén
Hinh 2 (a,b), m&i mét mé hinh da thé hién téc do
suy giam, d0 nhanh, cham tai cac giai doan khac
nhau tuy thuéc md hinh.

Qua két qua va biéu do trén day ta cé thé nhan
xét cac mo hinh trén nhw sau (Bang 2):
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Bang 2. Danh gia so sanh cac mé hinh suy giam BTCT do &nh mon

Mb hinh Dac diém chinh Tbc d6 suy giam
Tuyén tinh Déu dan theo thoi gian On dinh
Ham m Nhanh ltc dau, cham dan Cao ban dau
Empirical Cham luc dau, ting dan Tang dan
Mb hinh carbonation (FIB code) | Ban dau tédng nhanh, cham dan vé sau Cao ban dau

4. Khao sat, danh gia thwc trang céng trinh BTCT

Thuc hién danh gia cac mé hinh an mon két cau
Bé téng cbt thép dwa trén mot khao sat da dworc thuc
hién & thyc té véi 5 cot BTCT, twong (rng v&i 5 cong
trinh khac nhau & ven bién Mién trung Viét Nam [16].
Mirc d6 suy gidm vé cudng do da khado sat dwoc la

nghiém trong. Day la diéu phan anh phan &ng thuc
té cho nhiéu céng trinh twong tu.

Trich dan két qua cwdng dd bé tong (Bang 3)
khao séat dwoc dbi véi 5 cong trinh bé tdng cét thép
lay ttr nghién ctvu [16]. Két quéd cueng do c6 duoc tir
viéc khao sat bang phwong phap st dung Sung bat

ndy va thiét bj Siéu am bé téng.

Bang 3. Két qua cuong dé bé tong cda 5 cong trinh BTCT tai khu vic viing trung du (thanh phé Vinh, Nghi Léc)

T Ti‘(‘:t Cot 1 Cot 2 Cot 3 Cot 4 Cot 5
A _ | Vung [ Ving | Vang | Vang | Vlng | Vang | Vung | Vung | Vung [ Vung | Vung | Ving | Ving | Vang | Ving
] 1] | 1l 1] I ] 1] I 1] 1] I [ Il I
f, | 300 | - - - - - - - - - - - - - - -
fcl 35 [ 320288 |264|30.1(278|250(30.0(271)|243|31.7|288|249|318]| 275|258
c 30 28 24 20 28 27 24 28 27 23 28 26 22 27 27 22
d 20 20 19 18 (198 |19.7 | 186 | 20 | 19.2| 183 (199|195 | 18.6 | 19.6 | 19.7 | 184
Ab 300 [ 296 | 288 | 280 | 296 | 294 | 288 | 296 | 294 | 286 | 296 | 292 | 284 | 294 | 294 | 284
T Ti‘:t Cot 1 Cot 2 Cot 3 Cot 4 Cot 5
A _ | Vung [ Vung | Vung | Vung | Vang | Vlng | Vang | Vung | Vung | Vung [ Vung | Ving | Vung | Ving | Ving
] 1] | 1l 1] I ] 1] I | 1] I [ Il I
f, | 300 | - - - - - - - - - - - - - - -
fcl 35 [ 302 (279|258 |30.2 (285|257 (29.7 280|248 |309|286|250|31.7]|27.4|248
c 30 28 26 22 28 26 23 27 27 23 29 26 24 28 25 24
d 20 | 196 (18.7| 183|198 (188|183 | 19.7| 19 | 184 | 19.7 | 194 |18.2 | 19.7 | 194 | 184
Ac 300 | 296 | 292 | 284 | 296 | 292 | 286 | 294 | 294 | 286 | 298 | 292 | 288 | 296 | 290 | 288

Cha thich: A la tiét dién khao sat; fy(MPa) la

tich tiét dién khado sat. Vung | —

vung ngap nworc;

cwong dé chiu kéo cla thép; fc' (MPa) la cwong do
chiu nén cda bé tong; ¢ (mm) la chiéu day I&p béo
vé; d (mm) & duwong kinh cbt thép; Ac (mm?) & dién

vung Il — vang song danh; vung Il — kho.

Dwa vao két qua bang 1, ap dung cac md hinh tuyén

Bang 4. Hé s6 dn mon «, 8 ctia md hinh tuyén tinh, ham mii

tinh, ham mi danh gia cac hé sé an mon (Bang 4).

Céu kién Cot ngnngéiél\%é;)’ CLPc‘mg(l\(zggan dau o Tuyén tinh B Ham mi
Cot 1 26.4 0.43 1.326 0.014
Cot 2 250 3.0 0.50 1.400 0.017
Cot3 24.3 0.29 1.235 0.011
cot4 24.9 30.0 0.26 1.205 0.009
Cot5 25.8 35.0 0.46 1.357 0.015
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CAu kien Cot Cig“ngég?h%é;)’ C”’d“"(,\‘:‘g :)a” dau o, Tuyén tinh B Ham mi
Cot6 25.8 0.46 1.357 0.015
Cot7 25.7 0.32 1.245 0.011
cot8 24.8 32.0 0.36 1.290 0.013
Cot9 25.0 - 0.35 1.280 0.012

Cot 10 24.8 0.36 1.290 0.013

Theo Bang 4, tinh dwgc gia tri trung binh cac hé
s6 &n mon: a.=0.38, B=0.13. Tl gia tri nay, dwa
vao khuyén céo va cung cép sb liéu cla tiéu chuan
FIB Model Code 2010, EN 206:2013 v&i cac gia tri
nay thi sé phu hop twong &ng véi nhirng céng trinh
vung trung du, &m wét, moi trwdng cé tinh én dinh.
Nhan dinh nay cling phu hgp v&i nhan xét cia moét
sb nghién ctru [6, 10-12, 14, 20-22, 26-31].

5. Két luan

Viét Nam c¢6 diéu kién khi hau kha da dang: ving
ddng bang, trung du, viing ven bién, viing nha may,
cac khu cong nghiép san xuét hda chat, diéu nay anh
hwéng nhiéu dén kinh té x& hoi [16, 32-34]. Diéu nay
dan t&i m6i vung khac nhau thi cé dac diém &n mon
cbng trinh xay dwng sé khac nhau.

- M6 hinh tuyén tinh don gian, dé dung, thuan
tién trong danh gia so' b6 (Bang 1, Hinh 2). Trong moi
trwdng c6 sy bién dong Ién, tinh chat &n mon thay
ddi, m6 hinh tuyén tinh cho két qua v&i dd chinh xac
chwa cao;

- M6 hinh phi tuyén phan anh tinh phu hop dbi
vé&i moi trudng &n mon cé tinh thay ddi, dé dung, c6
d6 chinh xac tét (Bang 1, 4 va Hinh 2);

- M6 hinh carbonation (FIB code), Empirical khé
dung va phtre tap hon, phu thuéc nhidu vao sé liéu
khado sat thuc dia vé& chat lwong cong trinh c6 tudi doi
I&n. Sé lwong khdo sat cang Ién, véi tudi tho cong
trinh dd I&n thi sé cho dd chinh xac cao.

Loi cam on:

Bai bao nay duwgc B6 Giao duc va Bao tao Viét
Nam hd tro theo dé tai ma s6 B2024—-TDV-06.
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