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Abstract. Chloride ions diffusion is a main reason for localized corrosion of reinforcing steel
in concrete. Study on the effect of chloride ions diffusion on corrosion behavior of the steel is
of importance for corrosion protection. This paper presents the use of experiment and lattice
model to investigate the effect of flexural loading level on the diffusion of chloride during
four-point bending test. Three loading levels 0%, 40% and 60% were carried out to study the
effect of crack on the chloride profile and diffusivity coefficient. Hydro-mechanical lattice
modelling is proposed to model chloride ingress in the concrete under different level loading.
The chloride diffusion coefficient of concrete is affected by the crack opening, and there exist
upper and lower limits. The experiments show that the development of first crack in beam
concrete is occurred at load of 4 kN and the ultimate load at failure is 12.5 kN. These results
also show that the increasing chloride profile and diffusivity during the bending test. The
proposed model allows predicting the experimental results for higher loading level. As
compared with the experimental results, the proposed model is reasonably predicting the free
chloride profile for sound and damaged concrete. The proposed model predicts the diffusivity
coefficient due to damage up to 80% loading level, the diffusivity increases around ten times
undamaged specimen. The present results show that the proposed hydro-mechanical lattice
model is a useful tool for predicting the durability of concrete structure under service load.
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Tom tat. Sy khuéch tan ion clorua 1a nguyén nhan chinh dan dén an mon cuc b cét thép
trong bé tong. Nghién ciru vé anh hudong cia su khuéch tan ion clorua ddi véi Gng Xt &n mon
cua thép c6 tam quan trong dbi véi viéc bao vé chdng an mon. Bai bao trinh bay nghién ciu
thie nghiém va mo phong sé bang mé hinh 1uéi lattice dé khao sat anh huong cia mac do tai
trong dén sy khuéch tan cua ion clorua trong thi nghiém dam chiu uén bén diém. Ba muc loai
thi nghiém duoc thuc hién véi cac cap tai trong 0%, 40% va 60% dé nghién ctu anh huong
cuia chung dén ndng do cua ion clorua tai cac vi tri khac nhau va hé sé khuéch tan caa bé tong.
Mo hinh luéi lattice thiy- co duge dé xuat dé mo hinh hda su xam nhap cua clorua trong bé
tong dudi cac muc tai trong khac nhau. Hé sé khuéch tan clorua cua bé tong bi anh huong bai
viéc ma vét nat va ton tai cac gisi han trén va dudi. Céc thi nghiém cho thiy rang su phat
trién cua vét nat dau tién trong bé tong dam xay ra & tai trong 4 kN va tai trong gisi han khi
pha hay 1a 12,5 kN. Nhitng két qua nay ciing cho thay rang nong do ion clorua va 6 khuéch
tan ngdy cang ting trong qua trinh thir nghiém udn. So sanh véi két qua thuc nghiém cho thay
mo hinh d& xut du bao tét ndong do ion clorua tu do d6i véi bé tong con nguyén ven va hu
hai. Ngoai ra, mé hinh dé xuét du bao hé s khuéch tan do muc tai trong bi pha huy Ién téi
80%, hé s6 khuéch tan ting khoang 10 lan mau khdng bi hu hai. Cac két qua nghién ctu cho
thiy mo hinh luéi thuy-co duge dé xuét 1a mot cong cu hiru ich dé du doan d6 bén cua két cau
bé téng trong méi trudng bién.

Tir khoa: lon Clorua, Thi nghiém ubn, Khuéch tan, M6 hinh ludi.
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1. PAT VAN PE

Bé tong cdt thép (BTCT) 1a loai vat liéu c6 kha nang chéng tham tét va duoc sir dung
rong rdi & ving ven bién. Su suy giam do bén cua 1a rit quan trong d6i Vo1 do ben an toan va
tinh bén vitng cua cac cong trinh ha tang, dic biét la d6i véi cau cang, ciu cang, cau va tuong
chan song bang bé tong. Ddi voi bé tong két c4u trong mdi trudong bién, ion clorua 1a mot yéu
t rat quan trong anh hudng dén d6 bén trong thoi gian st dung. D6 bén cua két cdu BTCT
phu thudc vao sy xam nhap cua clorua vao bé tong duoc kiém soat boi cac co ché van chuyen
vat 1y va hoa hoc khac nhau, duoc phan thanh bdn loai: khuéch tan; thim thau; di cu; ddi luu
va hat mao din. DPdi voi két cdu BTCT trong mdi trudng bién, co ché khuéch tan 1a co ché
chiém wu thé d6i véi sy xAm nhép cua clorua.

Téc do xam nhap cia clorua qua cic vét nut cho phép xac dinh thoi gian cua giai doan
bt ddu dn mon, da dugc nghién ciru rong rai bang ca phwong phéap thuc nghiém va phuong
phép s6[1-4]. Tuy nhién, nhiing nghién ctru nay thuong dugc nghién ctru trén mot két cau
duoc xu 1y voi mot Vet nGt duy nhét va dugc tao ra boi ung sudt kéo. Mot vai nghién ciru xem
x6t anh hudng cua vét niit nho do ung suat don truc gy ra ddi véi sy khuéceh tan clorua [2],
[4-6]. Hon nita, mdi quan hé giira cac hé s6 truyén dan (nudce va ion clorua) voi ing sudt rat it
dugc tim thiy trong cac nghién cru. Wang [4] phat trién phuong trinh Katz-Thompson bang
cach thém anh huong cua Gng suit dén mbi quan h¢ gitra h¢ s6 tham nudc va hé s6 khuéch tan.
Trong nghién ciru cia minh, Djerbi [3] ¢4 tién hanh thi nghiém, dnh gi anh huéng ciia hé s6
pha hiy dén hé s6 khuéch tan ion clorua ctia bé tong va dwa ra mdi quan hé cia chung. Mdi
turong quan giita hé s6 pha hity va hé s khuéch tan ion Clorua duoc thiét 1ap bang cach dua ra
mot bién pha huy do sy suy giam d6 ciing cua bé tong bi hu hong dudi tac dung cua tai trong
nén maot truc. Mau bé tong thuong va bé tong cuong do cao duge sir dung trong thi nghiém dé
xem xét anh hudng cia co ché xuét hién va lan truyén vét nit trong bé tong dén do tham khi
va thim ion Clorua cta bé tong. Mau bé tong hinh tru dugc dem gia tai trudc voi cac cap tai
trong tir 60% - 90% cuong do chiu nén gidi han cia mau. Két thuc thi nghiém, tir nhitng két
qua c6 dugc, Djerbi [3] cho ring hé s6 thim twong ddi va hé sé khuéch tan ion clorua tuong
d6i ctia bé tong thudng va bé tong cuong d cao ting voi su gia ting cua ung suat du, trong
do bé tong thuong cho thdy gi4 tri cao hon. Két qua nghién ctu ciing cho thay su bién thién
theo mot ham sé mil gitta do tham twong dbi (hay hé s6 khuéch tan tuong d6i) va bién pha
hay D ddi véi ca bé tong thudng va bé tong cuong do cao.

Kato [7] dé xuat mot mo hinh mé phong xac dinh ndng do ion clorua trong bé tong bi nut
trong diéu kién 4m w6t va lam kho dinh ky. _Trong m6 hinh nay, ving nirt duoc tao ra trén bé
mat cua bé tong ddng thoi xem xét sy can bang clia tong lugng clorua trong vung nut va trong
vét nut. Aldea [8] va cong su, nghién ctru vé anh huong cua Vet nit dén d6 tham nudce va ion
Clorua cua bé tong. Trong nghién ctru nay, cac yéu t6 bao gdm thanh phan vat lidu va chiéu
rong vét nut trung binh ¢ thé anh hudng den moi tuong quan gitta do rong vét nut va do
thAm nude va ion Clorua cua bé tong. Cac vét niit duogc tao trude trong cic mau bé tong bang
thi nghiém ép ché. Do tham ion Clorua duoc danh gia bang thi nghiém thim nhanh ion Clorua
va d6 thAm nudc duoc danh gia bang thi nghiém thdm nude 4p suat thap. Két qua tinh toan
cho théy tinh thim ion Clorua tang lén cung voi A0 mé rong vét nirt va d6 thdm nudc chiu anh
huong dang ké hon so v6i 6 thim ion Clorua.

Gowripalan [9] thuc hién danh gia anh hudng cac vét nit vi mo va do tham ion Clorua
cua bé tong khi phai chiu mot tai trong nén trudc mot truc. Nhom nghién ctru ¢6 nhén xét rang,
khi cac mau bé tong duoc d tai hoan toan & cip tai trong nén trudc 1a 0,5f¢ , cac ving xut
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hién vét nirt vi mé c6 thé hoi phuc lai 100% nhu trang thai ban dau. Tuy nhién, khi d& tai &
cap tai trong tir 0,7 dén 0,95f¢ , mot sd ving vét nirt khong c6 kha nang hdi phuc sau khi d&
tai. Va tinh chit nay c6 y nghia quyét dinh rat 16n tinh thim thau cua bé téng. Do thdm ion
Clorua cuia bé tong (sau khi d& tai) bi anh huong boi sy xuat hién ctia tng suat nén trude. Do
thim ion Clorua trong mau bé téng thay doi khong dang ké khi cac cép tai trong nén trudc
con nhod o/omax < 0,7. Mirc do gia ting vé do tham c6 thé thay rd khi cc cp tai trong nén
trudce 16n G/Gmax > 0,7

Tat ca cic md hinh trén déu xem xét anh huong cta do rong vét niat. Ham lugng ion
clorua trong ving nurt ting khi bé rong vét nit ting. Tuy nhién, nhiéu két qua thi nghiém cho
thdy vét niit khong anh huong dén sy xam nhap cua clorua khi chiéu rong vét nit nhé hon
mot gia tri cu thé va chiéu rong vét nut thé hién anh huong tuong tu ddi voi sy xam nhap cua
clorua khi chiéu rong vét niit 16n hon gia tri toi han khac Djerbi [3].

Céc md hinh dé xuit ¢ trén khong thé giai thich hién twong niy va can phai phat trién
mot mo hinh méi dé mo phong sy xAm nhap cia clorua vao bé tong mot cach chinh xéac hon.
Bé rong vét nut giam tir bé mat vao bén trong d6i v6i hau hét cac két cau bé tong cbt thép.
Tuy nhién, phan quan trong nhét anh hudng dén an mon thép 1a vét niit vo bé tong, bé rong
ctia nd c6 thé coi nhu khong thay d6i. Pé don gian hoa viée tinh toan, bé rong vét nit khong
d01 s€ dugc xem xeét trong mo hinh sau. Nghién clru nay tap trung vao anh huong cua cac vi
vét nit d6i véi sy khuéceh tan clorua cua bé tong dudi tai trong thir udn bang cac nghién ciru
thuc nghiém va mo hinh luéi thay — co.

2. MO HINH LUOI THUY- CO
2.1 M6 hinh lwéi co hoc

M0 hinh ludi (lattice model) dugc xem 1a mot cong cu manh dé mo phong qua trinh phat
trién vét nurt trong bé tong [10 12]. Trong phuong phap nay vat liéu nghién ctru dugc roi rac
hoa thanh mang ludi cac phén tir lattice. H¢ thong ludi nay dugc hinh thanh bang cach nbi cac
diém dinh vi lu6i theo mot nguyén tic xac dinh (s& gidi thiéu trong phan tiép theo). Cac diém
dinh vi lu6i duoc sinh ra mot cach ngéu nhién bang thuét toan phan bd véi 2 théng s6 dau vao
chinh 1a mat do phan bd diém pp (mat d6 cang nho, thi phan bd cac diém cang rong do sd
lwong diém it, va nguoc lai) va khoang cach tdi thiéu giita cac diém dmin [13].

Hai hé théng luéi riéng biét: cic canh cia da gidc Voronoi va cic canh clia tam giac
Delaunay. Céac phﬁn tr lattice mo ta ing xtr co hoc s€ dugc dat doc theo cac canh cua tam
gi4c Delaunay (doan thang 1-2) trong khi cac phan tir ding dé mé ta qua trinh truyén chét
(chét long) hodc truyén nhiét dugc dat doc theo canh cua cac da giac Voronoi (doan théng 1°-
2°) duoc 1y tuong hoa nhu nhitng dng dan 1 chiéu cho phép van chuyén ion clorua (Hinh 1)
[14-17]. D6i vé6i cac phan tir ludi co hoc, cac phan tir nay dugc dit trén cic canh ciia tam giac
Delaunay, tai hai dau mut cia phan tir nay (tuong Ung voi canh cua tam giac Delaunay) s€ co
3 bac tu do bao gbm 2 chuyen vi tinh tién u va v ciing véi 1 chuyén vi xoay ¢. Vdi cac phan tur
truyén nhiét hodc truyén chat (twong tmg vdi cac canh cia da giac Voronoi), tai hai ddu mut
s& ¢ 2 tham s6 chua biét 1a nhiét do (bai toan truyén nhiét), ndong do (bai toan truyén chat
1ong), 4p suét (bai toan vé chénh ap trong moi trudng khong bao hoa). Véi cac bai toan vé
ung XU to hop, viéc mo ta sy to hop s& dugc thuc hi¢n tai trung diém C trén canh cua da giac
Voronoi (xem hinh 1) trong d6 ec 1a @6 1éch tdm so v&i truc cia phan tir co hoc. Tai diém C,
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mdi quan hé giit vector bién dang ec={gnc,esc}" (enc VA &sc 1an lugt 13 bién dang phép tuyén va
cat) va bude nhay chuyén vi @, = {u_,v,}" nhu sau:

Us _ Bue
g = —_-— 1

e e

Trong d6: Uc VA he lan luot 1a do 1éch tm cua diém C va chiéu dai caa phan tir co hoc

T - T
Ue :{Ul,Vl,QJl,UZ,VZ,(Dg} ; uc:{uC'VC’q)C} (2)

{—1 0 e 10 —ec}
B=

0 -1 -h/2 0 1 -h/2 @)
c
1\% . n G,
M he =1u2/

c c, 2

|
(a) P S

(b)

Hinh 1. (a) Voronoi va tam giac Delaunay; (b) Phan tir khuéch tan ion clorua va co hoc [14]-[17].

Ma tran do ctmg dia phuwong S cta phan tir luéi khi d6 duge xac dinh nhu sau:
S = hﬁ B'D,B (&)

Trong d6 A=let, le 1a chiéu dai cua phan tir khuéch tan ion clorua, t 1a chiéu day ngoai mit

E 0 O
phang, De la ma tran d6 cimg dan hoi, D,=| 0 yE 0
0 0 E

E 1%

Trong diéu kién bai toan tng suat phang: E=

, V= v6i E va v 1a moé dun
1-v 1+v
Young’s va hé s6 Poisson.

M® hinh Thily-co pha hay dang huéng cia Mazars:
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=(@1-d,)D,e=(1-d,)& (5)
Bién pha huy de 12 1 ham cua bién lich sir k, duoc xac dinh bai:
f(e,x)= €o —K (6)
Bién dang tuong duong eeq duoc xac dinh nhu sau
Eq (85,8,) = ;80(1 C)+\/(—80(1 c)+g,)’ +C7: : @)

Véi truong hop kéo hoic nén thuan tay, &=0 dan téi E£qq = &, (ChiU NéN) hodc ¢, = ¢,

(chiu kéo). Bién phé huy de duoc xac dinh bang céch giai phuong trinh:
edch j hoac (1—d)z<=c(90exp[— h.dx J (8)

1-d)x = -
( )K qgo exp( ft t ch / fc

Trong cac phuong trinh (7) va (8), tham sb bién lich s « 1a gia tri bién dang twong
duong 16n nhat ma phan tir ¢ thé dat duoc. Tham s6 pha hay de 12 ham cua bién lich st « va
duge xac dinh tir cac phuong trinh (7) va (8) bang phuong phéap 1ip Newton-Raphson. Cac
thong sé dau vao can thiét cia mé hinh co hoc bao gom mé dun dan hoi E, hé sé Poisson v,
cudng do chiu kéo fi, cuong do chiu nén fe, cuong do chiu cat fs va nang luong phé huy Gr.

2.2 Khuéch tan ion clorua

M6 hinh khuéch tan ion Clorua duoc dua trén phuong trinh thr 2 ciia Fick (phuong trinh
1). Trong md hinh ludi, c4c phan tir ding dé md phong qua trinh khuéch tan trong bé tong
duoc gia dinh 1a cac 6ng dan nam doc trén cac da gidc Voronoi. Phuwong trinh miéu ta sy
khuéch tan ion Clorua trong truong hop 1 chiéu, dbi voi méi phan tir dwoc xac dinh nhu sau:

DeC+Cy C — f 9)
+ _ =
¢ Ca ©

Trong d6 C 1a nong do ion clorua; f; 1a ngudn ngoai; De va Ce ma tran d6 din va dung luong :
A (1 ) Dle (2 1
oo 3) el ) @

O day d = 2 la thdng sb hinh hoc c6 xét dén hinh dang caa Voronoi.

Luu lugng tong cua ion clorua trong bé tong bi nut c6 the dwoc chia thanh hai phan: thong
luu trong cac phan khong bi nurt va luu lugng trong cac phan bi nat. Cac ion clorua khuéch tan
trong Vet nat voi he so khuéch tan D 16n hon nhiéu so voi phan khong bi nut. Nhiéu nghlen cau
chi ra rang, hé sé khuéch tan D thay doi theo d6 mé rong vét nit & . Hé s6 khuéch tan tong dugc
tinh nhu sau:

D=D,+D, (11)
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Trong d6 Do 14 hé s6 khuéch tan ciia bé tong chua nirt va Dc hé s6 khuéeh tan gay ra méi
uon. Trong nghién ctru nay, Dc 1a cong thirc thuc nghiém dé xuat bai Djerbi [3].

0 khi & <21um
D, =1(23,848 +8,37)x10™ khi 21um <& <55um (12)
1,4x10°° khi & > 55.m

3. THIi NGHIEM VA MO PHONG SO SU' KHUECH TAN ION CLORUA TRONG
DAM CHIU UON BON PIEM

3.1. Thi nghiém

Thanh phan cip phdi cua loai bé tong C30 duogc thiét ké theo tiéu chuan ACI 211.1 (ACI
211.4R-08, 2020), dugc trinh bay trong Bang 1. Xi méng sir dung la PC40 But Son, Cét dung dé
ché tao bé tong 1a cat song Da c6 ¢ hat tir 0,14 dén 5mm - theo TCVN. Viéc phan tich thanh
phan hat cua cét liéu min duoc thuc hién theo ASTM C136 hoic AASHTO T27. Ham luong
cac tap chét co hai trong cbt liéu min khong duoc vuot qué gidi han quy dinh. Cét liéu 16n
thong duoc st dung 1a da dam, day 1a loai da Bazan 1dy tir mo da Hoa Binh c6 kich thudc hat
I6n nhat Dmax = 19mm. Chat luong cua cét lidu I6n dugc dic trung bang céc chi tiéu: cuong
d6, thanh phan hat va d6 16n, ham luong tap chat pht hop véi ASTM C33

Bang 1: Thanh phan cap phdi cua bé tong cho 1 m® bé tong C30 va cudng d6 chiu nén.

Loaibé Ximiang Cbtlieu  Cbtliéu Nuége wic Cuong d6 chiu nén &
tong (kg) nhé (kg) 16n (kg) (kg) 28 ngay (MPa)
C30 395 695 1231 170 0,43 41,7

Mau dam c6 kich thudc 500x100x100 mm dé xac dinh hé sé khuéch tan (Hinh 2). Cac
mau duoc ché tao va bao dudng trong phong thi nghiém theo tiéu chuan ASTM C192. Céc
mau dugc bao dudng ban dau trong khudn thép 24 gio rdi bao dudng tiép cho dén tudi thi
nghiém 28 ngay trong bé ngdm mau. Tiép theo, mau duoc thyc hién thi nghiém udn 4 diém
theo céc cap tai trong khac nhau 0%, 40% va 60% tai trong phéa hoai. Hai dam duoc dit tai
xoay lung vao nhau Mdi cap dam duoc ngadm trong dung dich NaCl 1% trong khoang thoi
gian 8 thang ¢ nhiét do phong (Hinh 2).

Tai thoi diém xac dinh, mdi cap dam dugc V6t ra va dé kho tu nhién ¢ nhiét do phong
trong 7 ngdy. Sau do, bot bé tong duoc khoan tai vi tri gitra ddm. Ham luong clorua trong mau
bot bé tong dugc xac dinh boi phwong phap phan tich hda hoc, theo céc chiéu sau 10, 20, 30,
40, and 50 mm tai vi tri gitta dam dya trén tiéu chuan ASTMC1152, 2020. Thi nghiém nay
cho két qua ham luong clorua téng trong mau bé tong.
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(@) (b)

Hinh 2. a) Thi nghiém dam chiu udn bén diém; b) Mau dam ngam trong méi truong mudi.
3.2. M phéng sb

Trong mo hinh 2D, mAu bé tong c6 kich thuéc 500x100mm. Dam dugc roi rac thanh cac
Voronoi trén d6 céc canh duge xem nhu cac ong dan cho phép van chuyéen ion Clorua tir moi
trudng bén ngoai vao trong bé tong vai gid thict ban dau nong do ion Clorua bang khdng. Hinh
hoc va diéu kién bién dugc the hién trong Hinh 3.

A
v
v

150 150 ’!‘ 150

100

Cl-
500

1%

, Hinh 3. Hinh hoc, chia ludi va diéu kién bién. ‘

- Boi vai bai toan khuéch tan ion clorua: Nong d6 ion clorua trén bé mat bé téng C1
khéng doi, Iuu lugng trén cac mat con lai bang 0, duoc xem nhu khong cé su trao d6i ion clo
v6i moi trudng, ion Clorua s& khuéch tan tir mat dudi vao trong bé tong do chénh léch nong
do;

Déi véi bai toan co hoc: hai gdi duoc giit ¢d dinh (Dy = 0) tai tat ca cac diém va riéng tai
diém dau tién, bén trai cua goi dudi duoc gitt Dx = 0. Céc thong s6 cua mé hinh dugc trinh
bay trong Bang 2.
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Bang 2. Cac thdng s cia mé hinh.

Loaibé Mo dun Cuong Cuongdd c=f/fi q=f/fi  Ning  Heé sd khuéch

tng  Young’s dochiu  chiunén f [-] [-] luong tan Dund
E (GPa)  kéo fi [MPa] pha huy [mm?/s]

[MPa] Gt [N/m]
C30 32 4 40 13 2 500 6,7x10°

4. KET QUA VA THAO LUAN

Hinh 4 thé hién méi quan hé luc — do vong cua dam dén khi pha hoai. Két qua thuc nghiém
ciing cho thay veét niit dau tién xuat hién va phat trién twong (rng voi gié tri luc tac dung 4 kN luc
toi han khi pha hoai la 12,5 kN.

14
12

10

Luc [kN]

O N B~ O 0

0 0,2 0,4 0,6 0,8
D0 vong [mm]
Hinh 4. Luc — do6 vong.

Hinh 5 trinh bay két qua thyc nghiém va mo phong s6 sy thay doi ion clorua theo chiéu sau
tinh tir mat tiép xuc véi dung dich mudi. C6 thé luu Y rang vai su gia ting tai, lugng clorua tang
dang ké, tuong tng véi s6 lugng va do mé rong vét nit tang. Két qua ciing cho thay rang, & do
sau khoang 20 mm, ham lugng clorua la khoang 0,36% & cap tai trong 60% so Véi tai trong pha
hoai va giam xudng con 0,28% cho cap tai trong 40% ddi voi cac mau vat khong bi hu hai, nong
do clorua 12 0,1% khi khong tai sau 8 thang ngdm trong nuéc mudi. Chiéu sau anh huong cua cap
tai trong khoang 30 mm, tir 30 mm tr& di su anh huong khong dang ké. Ngoai ra két qua mo
phong cho két qua kha trang khép vai két qua thuc nghiém khi dyu bao nong do ion Clorua & cac
d6 sau khéc nhau va cip tai trong khac nhau. Két qua mo phong sé ciing cho su thay d6i nong do
ion Clorua theo chiéu siu khac nhau & cap tai 80%.
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0,8

Cl- [% khbi lugng bé tong]

0

0,7 1
06
05
04 r
03
02
0,1

0% P/Pgy
40% PIP x
60% P/P "

max

+

Mo phong
Mo phong 80% P/P,.

0

10

20 30 40 50

Chiéu sdu [mm)]

Hinh 5. So sénh thyc nghiém va mé phong s ndng do ion Clorua theo chiéu sau.

Cubi ciing, mé hinh dugce dé xuét dy béo hé s6 khuech tan theo cap tai trong ph hoai lén dén
80%, duoc hién thi trong H‘|r1h 6.’Cc’)’ thé thay rang, hé so khuéch tan tang ¢ cap tai trong duoc du
bao tang khoang mudi lan mau két cau khi khdng chiu tai.

Hé sb khuéch tan (x10-6 mm2/s)

80

(2]
o

I
o

N
o

o

o

0,2

0,4 0,6 0,8 1
Cép tai trong

Hinh 6. Cap tai trong - Hé s6 khuéch tan.

5. KET LUAN

Tur két qua cia nghién ctru, c6 thé rut ra mot so két luan sau day:

- Két qua thi nghiém cho thay, vét ntt dau tién xuat hién trén dim tuong Gmg véi tai
trong tac dung la 4 kN va tai trong gidi han khi dam bi pha hay 1a 12,5 kN;

- Tai trong tac dung c6 anh hudng rd rét dén ndng do ion clorua trong khoang chiéu day

30 mm;

- M6 hinh luéi c6 xét dén anh hudng cua dd mo rong vét nit dén hé sb khuéch tan c6 thé
du bao kha tot sy thay doi hé s6 khuéch tan theo cap tai trong. Cu thé ¢ cap tai trong 80%, md
hinh du bao cho thay hé s6 khuéch tan tang khoang 8 1an so vo1 két cau khi chua chiu tai

trong.
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