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Concrete structures exposed to marine environments, which contain high
levels of CI and SO¢ ions, accelerate the diffusion process of calcium
hydroxide (Ca(OH)z), particularly in tidal zones due to the combined
effects of carbonation and mechanical erosion from waves. The
characteristic feature of the diffusion process of calcium hydroxide in
concrete within marine environments is the diffusion coefficient of
calcium hydroxide (k). This study involves an experiment to determine the
calcium hydroxide content in concrete submerged in water containing 5%
NaCl. Experimental results were combined with the solution of the
uncertainty diffusion problem to determine the diffusion coefficient of
calcium hydroxide in concrete samples with a standard compressive
strength of 28.7 MPa. Comparisons with previous studies indicate that the
diffusion coefficient of calcium hydroxide in concrete varies depending on
the type of concrete. Additionally, the study reveals that the diffusion
coefficient of calcium hydroxide in conventional concrete increases with
prolonged immersion time. In previous studies, for high-strength concrete
types using active mineral additives, this coefficient decreases over time.
This study indicates that the different pore structures between
conventional and high-strength concrete lead to different effects of
permeability on these concrete types, resulting in varying trends of
calcium hydroxide diffusion over time.
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THONG TIN BAI BAO TOM TAT

ud trinh: PP \ A A \ . R S
Q Két cdu bé téng (BT) lam viéc trong méi trudong bién, noi cé chiva nhiéu ion

Nhin bai 01/5/2024 Cl-, SO, lam thiic ddy qud trinh khuéch tdn Canxi hydroxit (Ca(OH)z), ddc
Stra xong 02/8/2024 biét la tai viing nwéc dao dong 1én xudng do cé sw cong hwdng ctia hién
Chap nhan ddng 01/9/2024 twong Cacbonat héa va dn mon co hoc do song. Pdc truwng cua qud trinh
Tir khéa- khuéch tdn Canxi hydroxit trong BT & méi trwong nwoc bién la hé sé
khuéch tdn Canxi hydroxit (k). Nghién cttu ndy thuwc hién thi nghiém xdc
dinh ham lwgng Canxi hydroxit trong BT ngam trong nuwéc co chira 5%
Mbi truome bié NaCl. Két hop két quad thi ‘nghiém vdi 161 gidi ctia bai todn khuéch tdn bdt
Ol treong bien, dinh nhdm xdc dinh hé sé khuéch tdn Canxi hydroxit trong cdc mdu BT c6
He s6 khuéch tan, cwdng do nén tiéu chudn 28,7 MPa. So sdnh véi cdc nghién civu trude ddy
Tudi tho két cau bé tong. cho thdy hé s6 khuéch tdn Canxi hydroxit trong BT la khdc nhau tuy vao
tirng loai BT. Dong thoi, nghién ctu cing chi ra hé s6 khuéch tdn Canxi
hydroxzt trong cdc logi BT théng thu'o'ng tdng theo thoi gian ngam mau.
Trong cdc nghién ciru trude ddy, voi cac loai BT cwdmg do cao cd sir dung
cdc logi phu gia khodng hogt tinh, hé sé nay gzam dan. C6 thé thdy rang, do
c@u triic déc chdc khdc nhau giita BT thwong va BT cwdng dé cao ddn dén
dnh hwdéng ctia dong thdm trong cdc loai BT khdc nhau, do dé mirc dé
khuéch tdn Canxi hydroxit theo thoi gian giira cdc loai BT ndy cé xu hwéng

khéng giéng nhau.

An mon bé téng,
Canxi hydroxit,
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1. M¢é dau

Khi danh gia d6 bén bé tong cot thép (BTCT)
lam viéc trong moi treong nwéce bién dwoc thé
hién trong cac nghién ctru trwdc day cta cac tac
gia Tran (2005), Nguyen (2007), Truong va nnk.
(2008), Dong va nnk. (2011), Dao (2014), Pham
(2020) chu yéu xét yéu to dn mon cot thép trong
BT do thdm thau ion Clo. Trong cic nghién ctru
trén, tic gid xem yéu té thdm ion Clo vao trong két
ciu BT la nguyén nhan chinh giy hw hong cong
trinh. Cac nghién ctru tap trung xac dinh thoi gian
thadm th4u ion Clo dén cot thép, va coi day la thoi
diém két cdu BTCT bat dau bi &n mon. Tuy nhién,
trong nghién cru cia Nguyen (2007) vé hién
twong an mon cac két cdu BTCT cong trinh bién da
két luan rang, tai ving nwéc thay déi dwédi anh
hwdng clia séng va thiy triéu, hién twong khuéch
tan Canxi hydroxit tir két cdu BT ra moi trwong
nudc bién dan téi pha huy ciu tric BT.

Trong bao cao cia Bo Xay dung (2006) chira
rang, ham lwong Canxi hydroxit trong BT khoang
8+18% tinh theo khéi lwgng CaO & cc tudi dong
ran khac nhau. Dua trén cdu trdc cta két cdu BT
va thanh phan hod hoc cé trong nwéc ma két ciu
BT d6 lam viéc, mirc d6 hoa tan Canxi hydroxit ttr
két cau BT vao moi trwong chit 16ng khac nhau.
Sw c6 mat clia cac ion khac trong moi treong nuée
sé anh hwdng dén suw hoa tan Canxi hydroxit: cac
ion Ca?+, OH-lam chdm qua trinh khuéch tan, trong
khi cac ion SO4%, Cl, K+, Na* diy nhanh qua trinh
nay. Trong thanh phin nwéc bién c6 chira nhiéu
Cl-, SO42. Do vay, doi v&i két cdu BTCT cong trinh
bién, hién twong khuéch tan Canxi hydroxit dién
ra nhanh hon nhiéu so véi cac két cau BTCT lam
viéc & moi treong khac, nhit la doi véi cac vung
nuwéc 1én xudng vi c6 sw cong hwdng cua hién
twgng Cacbonat hda va an mon co hoc do song.

Nguyen (2012) tién hanh danh gia trén cac
két cAu BT va BTCT cua cac cong trinh thuy, dic
biét tai vi tri c6 su thay do6i muc nuwéc. Tac gid cia
nghién ctru cho thiy qua trinh nwéc thadm vao BT
lam hoa tan Canxi hydroxit va cuén Canxi hydroxit
theo dong thidm ra ngoai, qua trinh nay dién ra gy
bién d6i c4u tric cia két ciu BT, dan téi két qua
két cAu BT dan bi rong, gidm cwong d6 ctia BT theo
thoi gian.

Sw &nh hwdng cua 16 rong do quéa trinh mat
Canxi hydroxit trong BT & méi trwong bién cling
da dwoc phan tich va danh gia trong nghién ctru

cia Choi va Yang (2013). Thong qua cac thi
nghiém diy nhanh qué trinh khuéch tan Canxi
hydroxit trong BT bang dong dién, khi d6 cAc mau
BT bi mat Canxi hydroxit c6 mirc dd thAm ion Clo
cao hon hin cdc mau BT thong thuwong.

Yang va nnk. (2018) da xem xét anh hwéng
cta qua trinh khuéch tan Canxi hyroxit trong cac
mAu BT & mdi tredmg 4m 1am ting do xOp clia két
ciu, diéu nay giy ra qua trinh suy giam cwong do
cta BT va tham gia vao su thic diy cac dang dn
mon Clo phat trién nhanh hon. Nghién ctu cling
cho thay BT c6 st dung phu gia khodng c6 thé lam
tang mat do ciu trac cta BT, tir d6 gidm toc do
khuéch tan Canxi hydroxit ra moi treong nuée.

Khi nghién ctru an mon BTCT trong diéu kién
moi treong bién can quan tAm dén dong thoi anh
hwdéng ctia qua trinh thdm thiu ion Clo va qua
trinh khuéch tan Canxi hydroxit. CAc nghién ctru
trén déu chi ra rang qua trinh khuéch tan Canxi
hydroxit dan téi thuc ddy qua trinh thdm th4u ion
Clo va dugc xem la nguyén nhdn quan trong
khéng thé bo qua. Tuy nhién cic nghién ctu trén
chwa danh gia cu thé mac do thay d6i ham lwong
Ca(OH): trong bé tong theo thoi gian khi két cAu
viéc & moi treong nuwde bién..

Fedasov va nnk. (2021) da dwa ra ly thuyét
xac dinh sy thay d6i ham lwong Ca(OH); trong BT
theo thoi gian bang phwong phap giai tich. Trong
dé, dai lwong dic treng cho qué trinh khuéch tin
Canxi hydroxit trong BT la hé s6 khuéch tan (k),
thong qua loi gidi cia bai toan khuéch tan bat dinh
v&i cac diéu kién bién dwoc xac dinh qua cac thi
nghiém, c6 thé danh gia dwoc téc do mat khoi
lwong Ca(OH); trong BT. Do vay, biét dwoc hé s6 k
c6 thé danh gia dwoc cdu tric rong cia BT gy ra
bdi twong khuéch tin Canxi hydroxit tai cac thoi
diém trong twong lai, 1a tham s6 quan trong trong
bai todn thiét ké va dw bao tudi tho cong trinh
bién. Tuy nhién, cac két qua chwa dwoc kiém dinh
bang thwc nghiém. Luin 4n ctia Ngo (2022) da tién
hanh nghién ciru qué trinh khuéch tan Ca(OH):
déi véi cac loai BT c6 cwong d6 nén trén 55 MPa.
Gan day, Ngo va nnk. (2023) di trinh bay thi
nghiém xac dinh hé s6 khuéch tan Ca(OH), d6i v&i
bé tong c6 cwrorng dd nén 15 MPa trong méi trrong
nuwéc thdong thudong va nwédc bién nhin tao. Tuy
nhién, theo TCVN 9396-2012, két cdu BT dung cho
cOng trinh trinh bién yéu ciu cé cuwong do nén 30-
50 MPa, chwa dwoc nghién ctru day du. Do vay,
nghién ctu nay trinh bay thi nghiém xac dinh hé
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s6 khuéch tan Canxi hydroxit trong két cdu BT &
moéi trweong nwédce bién nhan tao déi véi BT cho
cOng trinh bién & Viét Nam.

2. Phwong phap nghién ciru qua trinh khuéch
tan Canxi hydroxit

Hién twong khuéch tan Canxi hydroxit xay ra
sau khi cac phan tir Canxi hydroxit trén bé mat BT
tai vi tri ti€p xdc véi moi treorng chit 16ng hoa tan
trong nuwéc va s can bang ham lwong bi pha vo.
DE dam bao sw can bang, cic phan t¢ Canxi
hydroxit khac tir két ciu BT tiép tuc bi khuéch tan
va hoa tan vao moi trueong. Két qua cudi cung la
trong da BT chi con lai cac gel silic dang Silic
hydroxit, hinh thanh cac ciu trtc réng trong BT.
Pai lwong dac trung cho qua trinh khuéch tan
Canxi hydroxit 1a hé s6 khuéch tan (k). Trong
nghién ctru cla Fedosov va nnk. (2021) da xay
dung bai toan xac dinh hé s6 khuéch tan Canxi
hydroxit ctia BT. So' d6 qua trinh khuéch tan Canxi
hydroxit ciia BT trong méi trvong nuwére bién dwoc
thé hién trong Hinh 1. Trong d6, ham lwgng Canxi
hydroxit trong BT ban dau tai moi diém trén két
cdu déu c6 gia tri bang nhau. Sau khi tiép xuic vai
moi treong chitlong, Canxi hydroxit trong BT lién
tuc bi khuéch tan ra moi treong cho dén khi ham
lwong nay dat dén gia tri cAn bing. Khéi lwong
Ca(OH), bi méat di la do tdng hop cia qua trinh
dich chuyén Ca(OH); trong bé tong va qua trinh
hoa tan Ca(OH): tir pha ran vao pha léng (qua
trinh riva troi). Hé s6 khuéch tan trong nghién ctiru
nay duwgc xac dinh tir sy thay déi ham lwong
Ca(OH); giy ra bai tong hop cla ca 2 qua trinh
trén.

C(x;7)

Phwong trinh thé hién qua trinh truyén khéi
lwong canxi hydroxit tir ciu tric BT ra thanh bién
tiép xic véi moi treong chat 16ng theo ly thuyét
khuéch tin bat dinh dwoc thé hién theo hé
phwong trinh sau (Fedosov va nnk. 2021):

aC(x,t) kazC(x, t)
ot dx2 ' (1)
t>0,0<x<6

C(x,0) = Cy (2)
aC(x,t) _ 0 3)
dx
aC(x,t)

Blc(s, ) —Cyl=—k i 4)

Trong d6: Cp - lwgng ban dau cta Canxi
hydroxit tw do trong BT, tinh theo khoi lwgng
Canxi oxit, kg Ca0/kg bé tong; C(x,t) - lwgng Canxi
hydroxit tw do trong bé tong tai thoi diém t theo
toa do x, tinh theo khoi lwong Canxi oxit, kg
CaO/kg bé téng; k - hé s6 khuéch tin Canxi
hydroxit trong bé tong, m2/s; B - hé s6 khuéch tan
Canxi hydroxit trong méi trweong chat 1ong, m/s;
Cp 12 ham lwong cin bang cda thanh phan dwoc
chuyén trén bé mat chit ran; kg CaO/kg bé tong; &
- chiéu day cia két cu, m.

Biéu dién phuwong trinh C(x,t) bang ham s6
theo sy phan b ham lwong Canxi hydroxit theo
chiéu day két cu BT theo Hinh 1 (¢ 1a thoi diém
thir i). Trong d6, ham lwgng Canxi hydroxit phan

s LI

Clxr,) %;

Cxir,) I/ /T

No6ng dd Canxihydroxit

/////

Hinh 1. So d6 qud trinh khuéch tdn Canxi hydroxit. (Fedosov va nnk., 2021).
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b6 trong BT dugrc biéu dién 1a cdc ham bac 2 c6
dang:
C(x,t;) = ag,x® + byx + ¢y, (5

Tir day, cin tim gia tri cta cic hé sé tir moi
quan hé phu thudc gitra ham lwgng C(x,t;) vao toa
do, nghia 1a tai thoi diém t; gid tri Canxi hydroxit
chuyén doi trong BT tai cac diém x;, x2, x3 dwgce coi
la gia tri trung binh ham lwgng Canxi hydroxit
trong moi 16p bé tong va dwoc biéu dién dudi cac
ham sé bac 2 (Fedosov va nnk. 2017, 2018):

C(xll tl) = atixlz + btixl + Cti (6)
C(XZI tl) = atixzz + btixz + Cti (7)
C(x3,t;) = ap,x5 + bexs + ¢y, (8)

Giai hé hé 3 phwong trinh (6), (7), (8), ta thu
duwoc gid tri caché s6 ay,, by, ¢y

V€ trai cta phwong trinh khuéch tan Canxi
hydroxit trong BT la dao ham béc nhat cia ham
lwong ctia thanh phan dwoc van chuyén theo thoi
gian, vay ta co (Fedosov va nnk. 2017, 2018):

GC(xj, ti) _ C(Xj, ti) - C(xj'ti—l) (9)
at At
V& phai cia phwong trinh (1) la dao ham béc
2 ctia ham lwong Canxi hydroxit theo chiéu siu
trong BT. Pao ham bac 2 phwong trinh (5) ta cé:
02C(x, ;)
9x2 = 2ly
Vay hé s6 khuéch tan trong BT tai thoi diém
ti1 dwge xac dinh:
k(xj, tii41)
_20(x,t1) = €O tim1) = €5, tiea) - (11)
2At(as; — aay,, )

(10)

Nhw vay, thong qua ham Ilwong Canxi
hydroxit trong BT tai cac thoi diém khac nhau khi
ngAm mau trong moi treong chit16ng, ta xac dinh
dwoc hé s6 khuéch tan Canxi hydroxit trong BT tai
thoi diém do.

3. Két qua nghién ciru

3.1. Lwa chon vat liéu thi nghiém

Nghién ctru nay da st dung cip phéi BT nhw
trong Bang 1 dwa trén phwong phap thé tich tuyét

d6i. Thanh phan chinh caa BT la xi mang va cat ¢
tinh chit co ly theo quy dinh vé vt liéu dung cho
BT (Hinh 2).

Bdng 1. Cdp phéi BT lam thi nghiém.

Thanh phan cho 1 m3 BT
TT | Mau (kg)
XM c N
1 M1 415 1654 190

Trong dé: XM - khéi lwong xi méng; C - khdi
lwong cat; N - khéi lwgng nuérc.

a) b)
Hinh 2. Vit liéu diing trong thi nghiém

a-Ximdng, b - Cdt.

Cuwong d6 nén cta BT tai cic ngay tudi dwoc
xac dinh bang hé thdng may nén udn tw dong
Advantest 9 tai phong thi nghiém B0 mon Xay
dung Coéng trinh Ngam, Trwong Pai hoc M6 - bia
chit (Hinh 3).

Hinh 3. Thi nghiém nén mdu BT

Phéan tich két qua nén mau BT tai 3; 7; 28 ngay
tudi cho két qua dwoc tong hop trong Bang 2.

Bdng 2. Cwong do chiu nén cua BT.

o Ryt (MP
TT | Mau o (MPa)
28 R; R2s
1 M1 10,5 20,1 28,7
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Dé thir nghiém, cAc mau BT c6 kich thwéc
50x50x50 mm theo GOST 27677-88 (2021) sau
khi da 28 ngay tu6i di dwoc ngdm trong moi
trwong nwéc bién nhan tao c6 chira 5% NaCl
(Hinh 4). Cac bé mit clia mau dwoc bao vé bing
16p son chong thim, dé€ lai mot mat khong dwoc
béo vé cho Canxi hydroxit khuéch tan vao bé chira
dung dich (Hinh 5 va 6).

Mau bé tong ~ /

Hinh 4. So do thi nghiém xdc dinh hé s6 khuéch tdn
canxi hydroxit theo chiéu day két cdu BT (Ngo,
2022).

Hinh 5. Qud trinh quét son chéng thdm va chudn bi
mau thi nghiém.

R |

Hinh 6. Mdu BT sau khi quét son chéng thdm.

3.3.Phan tich ham lwg'ng Canxi hydroxit va xac
dinh hé s6 khuéch tan

Tién hanh ngdm maiu trong nwéc c6 ham
lwong 5% NaCl, sau d6 xac dinh ham lugng Canxi
hydroxit trong mau BT tai cAc mdc thoi diém cach
nhau mot khoang thoi gian At = 14 ngay bang
cach nghién BT thanh bot min, sau d6 nung néng
lwgng mau c6 khéi lwong 0,255 g tir 25+1150 °C
va xac dinh khoi lwong nwéc bay hoi trong sudt
qua trinh gia nhiét.

Khi d6, Ham lwong Canxi hydroxit trong BT
dugc xac dinh thong qua ham lwgng CaO khi
Ca(OH); phan huy & nhiét do tir 500600 °C.

Ham lwgng Canxi hydroxit tai cac vi tri trén
mau BT theo chiéu sdu mau tai 3 vi trf x=0,5 cm;
2,5 cm; 4,5 cm dwoc thé hién trong Hinh 7.
Phuong trinh biéu hién ham lwgng Canxi hydroxit
trong BT tai cic thoi diém 0; 14; 28; 42; 56 va 70
ngdy ngdm mau (Bang 3), dwoc coi nhu cic
phwong trinh dwdng cong bac 2 (Fedosov va nnk.

2017,2018).
8,0E-04
o -— — ]
5 TOE044 T - .
g + : —a
o v
= .
G 6,0E-04-
© <
$)
2 = {=0 ngay
e ¢ t=14 ngay
X 50E04- 4 t=28ngay
© v =42 ngay
+ t=56 ngay
< t=70 ngay
40E-04 +——F—
0,00 0,01 0,02 003 004 0,05
X, m
Hinh 7. Két qud ham lwong Canxi hydroxit doi véi
mau BT M1.

Bdng 3. Phwong trinh biéu hién ham lwong Canxi
hydroxit trong mau BT.

Phuong trinh biéu dién ham lwong
Canxi hydroxit theo thoi gian
Co =7,22107 x10~* — 1,64316
* 10717 x x
+2,34737 « 10716
* xz
C14 = 7,18134 % 10™* + 9,7359
14 * 10™* x x + 0,03582
* 2

Thoi gian
(ngay)
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Crg =7,1746 * 10~* 4+ 5,28696
28 *10™* +x —0,03986
* x2
Cy4 = 7,0368 * 10~* + 6,57099
42 *10™% +x — 0,04734
* x2
Cs¢ = 6,83573 % 107 + 8,19799
56 *10™*+x —0,05358
* x2
Cr0 = 6,67769 * 10~* + 7,15536
70 *10™* *x — 0,05677
* x2

Giai phwong trinh vi phén (1) bang phin mém
Matlab, hoac céng thirc (11) sé thu dwoc gia tri hé
s0 khuéch tan Canxi hydroxit trong BT theo thoi
gian (Bang 4).

Bdng 4. Hé s6 khuéch tdn Canxi hydroxit trong BT.

Hé s6 khuéch tan Canxi hydroxit trong
BT, m2/s.10-6
t, ngay
14 28 42 56 70
M1 0,474 | 1,232 {2,072 | 3,134 | 4,188

Mau

Biéu dién nong d6 Canxi hydroxit trong BT
theo thoi gian (Hinh 8) c6 thé thiy rang, hé s6
khéch tan Ca(OH), trong BT tang theo thoi gian
ngim miu.

4

4

Hé so khuech tan Canxi hydroxit trong BT

.,/‘"X

1I4 2I3 4I2 5I6 TIO
Thoi gian, ngay

Hinh 8. Két qud ham lwong Canxi hydroxit d6i véi

mau BT M1.

4. Thao luan

Bang cach xac dinh ham lwong Canxi hydroxit
trong BT dwoc ngdm trong nwéc ¢ chiva 5% NaCl,
thong qua qua trinh Canxi hydroxit phan huy &
nhiét d6 500+600 °C, xac dinh dwgc hé s6 khuéch
tan Canxi hydroxit trong BT theo thoi gian.

So sanh véi cac két qua thi nghiém truwdc day,
v&i moi loai BT khac nhau sé c6 hé s6 khuéch tan
Canxi hydroxit trong nwéc c6 chira 5% NaCl la
khac nhau. Cu thé khi thi nghiém véi BT c6 cuong
d6 nén thip (25 MPa), hé s6 khuéch tan Canxi
hydroxit ting 1én theo thoi gian ngdm mau. Trong
nghién cttu cac loai BT cwdong do cao, Ngo (2022)
da chi ra rang hé s6 nay tang trong thoi gian dau
clia qua trinh ngdm mAu va gidm dan dén gia tri
can bang theo thoi gian. DE giai thich vé sy khac
biét nay c6 thé hiéu rang cac loai BT c6 cwdomng dod
nén thip thwong c6 dd dic chiac kém hon rat nhiéu
so voi BT cuong do cao. Trong qua trinh ngdm
mAu BT trong méi trudmg 5% NaCl, mirc do thdm
cao hon rat nhiéu so véi BT cwrong do cao, dan dén
qué trinh khuéch tan ting khi thoi gian ngdm mau
tang. Trong khi véi BT cweong d6 cao, mirc do thim
rat han ché, qua trinh khuéch tan gan nhw chi xay
ra & 1op ngoai ctia BT.

Bén canh mét khoi lwong Ca(OH), con c6 thé
do qua trinh Cacbonat hoa khi bé tong tiép xtc véi
moi treong khong khi do nwéc bién 1én xudng.
Trén thuc té rat kho tach biét dwoc khuéch tan
Ca(OH); vao dung dich va hién twgng Cacbonat
hod. Do viy, dé tang d6 chinh xac, hé s6 khuéc tan
Ca(OH), nén duworc xac dinh thong qua thi nghiém
ddi véi cac mAu bé tong lam viéc theo chu ky kho
wot trung voi chu ky thuy triéu cda viung bién
nuwéc ta dé c6 danh gid dwoc tong hop cac qua
trinh nay.

5.Kétluin

Trong két cdu BT lam viéc & mdi tredng nuwée
bién hé s6 khuéch tan Canxi hydroxit khéng phai
gia tri tuyét ddi theo thoi gian. Tai moi mdc thoi
gian, gia tri cia hé s6 khuéch tan la khac nhau.

Nghién ctru nay da thwc hién thi nghiém dé so
sanh vé s khac nhau ctia hé s6 khuéch tan Canxi
hydroxit theo thoi gian trong cac moi truong
twong tw nwdc bién. Hé s6 khuéch tan Canxi
hydroxit ttr BT ra moi trwedng chit nuére bién thay
déi theo thoi gian. Do vy, cin xac dinh thém ham
lrgng Canxi hydroxit trong thoi gian dai ngadm
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mau dé xac dinh chinh xac hon hé s khuéch tan.
Khi biét dwoc hé s6 khuéch tan Ca(OH),, c6 thé
danh gia dwoc su suy gidam ham lwong Ca(OH):
trong bé tong tir d6 danh gai dwoc sy suy giam cau
tric, cwong do ciia bé tong trong vong doi lam viéc
cda cong trinh, qua d6 c6 thé dung lam théng s6
xac dinh tudi tho ctia két cdu BT. Bén canh d6, can
thuc hién cac nghién ctru xac dinh hé s6 khuéch
tan Ca(OH); cho cip phéi bé tong cwong do cao
hon trong diéu kién Viét Nam, vi du 50MPa, dé
pht hop vi cac loai bé tong str dung trong céng
trinh bién.

Bén canh d6, mét s6 nghién ctru da chi ra
rang, anh hudéng cla qua trinh khuéch tan
Ca(OH), anh hwdng 16n dén qua trinh thAm nhép
cuia ion clo trong méi trwong bién. Tuy nhién, hién
nay khi dw bao tu6i tho cong trinh bé tong cot thép
véi ion clo, thuwong hé s6 thidm va khuéch tan ion
clo thwong 12 hing s6. Tlr két qué nghién ctru nay
cho thdy do qua trinh mat Ca(OH); cu tric ctia bé
téng thay déi theo thoi gian, do d6 viéc xac dinh
tudi tho cong trinh ciing cin ké dén dong thoi ca
qua trinh xAm nhép ion clo va qua trinh mit
Ca(OH)2. banh gia anh hwdng déng thoi cia qua
trinh mat khoi lwong Ca(OH)2 va xam nhip ciaion
clo dén tudi tho cong trinh cling cin dwgc nghién
ctru va lam ro dé€ danh gia chinh xac tudi tho cong
trinh lam viéc trong méi trueong bién.
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