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This paper presents the identification some principal fracture parameters
of concretes by experiment and simulation on notched beam in bending.
The comparison between experimental and simulation results allows to
determinate the Critical stress intensity factors KIC, fracture energy Gy
and characteristic lengths of fracture process zone (FPZ) l.n of 6 class of
concrete with the compression resistance varying from 20 MPa to 50 MPa.
These are important parameter in the model for predicting the timelife of
concrete structure exposed in coastal area.
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THONG TIN BAI BAO TOM TAT

ﬁﬁ‘f "é’?’.”” 10/2020 Bai bdo gidi thiéu két qud xdc dinh mét s6 dic tinh phd hily ctia bé téng bdng
hanbai 17/10/ thi nghiém va mé phéng. Théng qua viéc so sdnh két qud mé phong va thwc

Stra xong 19/11/2020

nghiém cho phép xdc dinh dwoc mét s ddc tinh phd hily nhw ndng lwong

Chap nhan dang 31/12/2020  phd hily Gy, chidu dai déc trung ctia viing phd hily L, va cuwéng do tng sudt

gidi han Kic ctia 6 logi bé téng cé cwong dé chiu nén tir 20 MPa dén 50 MPa.
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Bé tong Dbdy la nhitng ddc tinh quan trong trong nghién cttu ndng cao tinh chinh xdc,
Co hoc phé hiy, dé tin cdy tinh todn va tudi tho cua cong trinh bé tong cét thép.
DAm n&t méi chiu uén,
BaAC t}nh ph,a. hiy, © 2020 Trwong Pai hoc M6 - Dia chat. Tt ca cac quyén dwoc bao dam.
M6 hinh lwdi,

- mo rong va qua trinh lan truyén trong cac két ciu,
1. Mo dau ngvaq Y &

Qua trinh pha huy cta vat liéu gan nhw gion
nhu bé téng, da dwoc dac trieng béi viing giam yéu
xung quanh diém dau cda vét nit (tip of the
macro-crack). Ngay sau khi hinh thanh vét nit,
qué trinh lan truyén va mé& rong sé dién ra trong
vung pha huy (fracture process zone - FPZ)
(Chaboche, 1993). Viéc xac dinh mot so dac tinh
pha hlly co ban nhw nang lwong pha huay, cwong
d6 (ng suat gi¢i han va do6 bén nitt gi¢i han cia
vat liéu cho phép phan tich hinh thanh vét nitt, do
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phuc vu cho cong tac danh gia, dw bao tinh 6n dinh
va bén vitng clia cac cong trinh xay dwng bang bé
tong. Nt xuat hién trong bé tong sé dan dén giam
kha nang mang tai, ting do thim...Trong truong
hop két ciu ké tong lam viéc trong méi trwong cd
tinh xAm thwc nhw moi tredng bién, bé tong c6 do
tham 16m c6 thé dan dén tang tdc do xAm nhap cia
cac tAc nhan gy dn mon két ciu va tiang toc do gi
cta cot thép. Pa c6 nhiéu nghién ctru thyc nghiém
chi ra méi quan hé gitra 6 m& rong vét nirt va do
thdm nwéc cia bé tong (Desmettre and Charron,
2011; Gilles Pijaudier-Cabot va nnk., 2009; Liu va
nnk, 2016).

Sw hinh thanh va phat trién nitt cia bé tong
c6 lién quan chat ché dén tinh khéng dong nhit
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cta vét liéu nay. D6 mé rong vét nit ca vat liu
nay la két qua cta qua trinh pha hly phic tap &
cip do vat liéu (meso-scale) (Peter Grassl, 2009).
Tuy nhién, viéc mo6 phong s6 sw phat trién cta vét
nit theo phwong phap phén ti hiru han truyén
thong gap nhiéu khé khin khi xuat hién vét nit
khéng 6n dinh. Két qua phu thudc vao kich thwéc
phan tir va tinh cuc bo clia vét nitt c6 thé dan dén
tinh khong hoi tu cla thuit toan (ng suat & day
vét nirt tién dén vo cung).

Nang Iwong pha hiy Gy, theo RILEM (Bazant
and Xiang, 1997; Karihaloo, 1995) dwoc xac dinh
nhw sau:

1

Trong dé: d- do vong ctia dam.
Cuong do trng sudt K, dwoc xac dinh tir nang
lwong pha huy:

Kic Z\/Gf(a’W)E (2)

Chiéu dai dic trung vét nit (Jan G.M. van
Mier, 2013; Karihaloo, 1995):

G, (o, W)E
Lo == ©

2. Mo hinh ng xir co' hoc pha huy

Trong md hinh nay, cac phén t co hoc dwoc
roi rac hdéa thanh cac phan tir dang dam (truyén
Iwc phap tuyén, lc cit va mé men udn) hoic dang
thanh (chi truyén lwc phap tuyén) dwoc dit trén
cac canh tam gidc Delaunay c6 chiéu dai h. (Hinh
1a). Mdi diém c6 3 bac tw do, gdbm c6 hai chuyén vi
u vav, va goc xoay ¢ (Hinh 1b). Nhitng chuyén vi
va goc quay nay cho phép xac dinh budc nhay tai
trung diém C cla phan tir mit cat ngang trung
tuyén. Bién dang tai trung diém C clia mat cit
ngang dwoc xac dinh nhw sau:

e =—=—BI 4)

@
@

Trong dé: h. - chiéu dai cia phan tt, e. - do
léch tam.

B -1 0 e, 1 0 -6
|0 -1 -h/2 0 1 -h/2

Hinh 1. a) Pa gidc Voronoi va tam gidc
Delaunay; b) Phdn tik co hoc.

Ma trn d6 clirng cia phin ti lwédi duoc xac
dinh béi:

A

K:h—BTDeB (5)
E 0 O

D,=|0 yE 0
0 0 E

Trong d6: D. - ma tran do cirng dan hoi, A -
dién tich mat cit ngang, I - 1a chiéu dai canh cua
da giac Voronoi (Hinh 1b), Eva y - cac thong so cla
mo hinh, kiém soidt mé dun Young va hé sé
Poisson cua vt liéu.

1-y

v (6)

Trong trwdong hop md hinh ph4 hdy ding
hwéng, moi quan hé gitra bién dang va rng suit
dwgc xac dinh bdi (Grassl, 2009). Sy phat trién
clia phé hily duoc kiém soat béi dwong biéu dién
tng suat - d6 mé rong vét nit, chinh vi vy ma trng
xtr co hoc khong phu thudc vao chiéu dai cia phan
tir lwdi lattice. M6i quan hé gitra irng suat va bién
dang dwoc biéu dién nhu sau:

c=((1—-w)D,e =(1—-w)o (7)
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Trong d6: w lahé s6 pha hiy; 5 =(5,,5.,5,)"
va ma tran do cirmng dan hoi D, . Bién pha hiy cta
vat liéu w 1a ham so cta bién lich st k., dwoc xac
dinh béi ham tai trong:

f(e,K) =¢€eq(e) — K 8

Bién dang twong dwong &.q dwoc xac dinh:

1
€eq (&5, &n) = 550(1 -0+

" 9
\/(%so(c—l)+en)2+cz—;s ©)

Trong do: &, ¢ va q - nhirng thong s6 cia mo
hinh, nhirng thong s6 nay lién quan truc tiép dén
cwong dé va do clirng clia cac phan ti lwdi. Theo
(Grassl and Jirasek, 2010) bién dang twong dwong
chi phu thudc vao hai thanh phan bién dang phap
tuyén va bién dang treot (g, ).

3. Thwc nghiém didm chiu uén 3 diém

MAu bé tdng thi nghiém dwoc thiét ké theo
TCVN 10306:2014, cwdmng dd chiu nén ctia mau
hinh tru 15x30 cm tir 20 dén 50 MPa (20 MPa, 25
MPa, 30 MPa, 35 MPa, 40 MPa va 50 MPa). DAm c6
kich thwéc L = 660 mm, S =600 mm, W= 200 mm,
B =50 mm, ap =40 mm.

Bé tong sau khi ché tao dwgc bdo duwdng trong
28 ngay trong diéu kién nhiét do va dé6 am tiéu
chuén.

Thi nghiém vé lan truyén nit dwoc thuc hién
trén may uén mau dim cta phong thi nghiém
LAS-XD125, Trwong Pai hoc Xay dung. So @6 bo
tri thi nghiém dwoc thé hién trong Hinh 2. C4p gia
tai dwoc chon phu thudc vao kich thwéc dam. T
md&i quan hé tai trong - d6 vong xac dinh dwoc mot
s6 dic tinh pha hiy cta bé tong.

Quy trinh thi nghiém: Thi nghiém dworc tién
hanh trén may trong diéu kién khong ché bién
dang dé dam bdo lan truyén nirt 1a 6n dinh, thoi
gian gia tai 5 phut.

Hinh 3. B6 tri thi nghiém uén ba diém dam cé
nirt moi.

4. M6 phong dam chiu uén 3 diém

Trong bai toan nay, nhéom tac gid moé phong
diam c6 mot vét nirt méi & gitra dAm chiu udn. Mién
nghién ctru dwgce roi rac thanh cac da giac Voronoi
va tam giac Delaunay, trong d6 cic phén ti co hoc
dwoc dat trén cac canh clia tam giac Delaunay.

Chia lwdi phan tir va cac diéu kién bién ap
dung cho mé phong sé thi nghiém udn dam 4 diém
nay dwoc mo ta trong Hinh 3. Kich thwéc ddm va
chiéu cao vét nirt moi tai gitta dam c6 kich thuéc
twong tw nhw mau thi nghiém. DAm dwoc dit trén
2 gbi va chiu 1 luc tp trung gitra dam. Véi kich
thuwéc dAm nhuw thé, khi chiu tai trong chi xuit hién
1 vé&t nirt moi duy nhat, cho phép xac dinh dé dang
mot s6 ddc tinh pha hiy cta vat liéu.

| 600 9 600

400

1320 i

Hinh 2. Chia lwéi va diéu kién bién.

Cac thong s6 cia mé hinh bao gom: Mé dun
dan hoi, cwong do chiu kéo, cwong do chiu nén,
nang lwong pha hiy phu thudc vao mac cta bé
tong.

5. Két qua va thao luan

Do vong dwoc xac dinh tai vi tri gitta dam
trong qua trinh gia tai. M&i quan hé gitra do vong
va tai trong dwoc thiét 14p dé so sanh voi két qua
thwc nghiém (Hinh 4). Két qua mo phdng tét Gng
XU ngoai gi¢i han dan hoi cia bé tong, ngay ca khi
trong bé téng xuit bién nitt cuc bd.

Cac théng s6 vé nang lwong pha huy, cuwong
d6 &ng suit va chiéu dai dic trung cia viing pha
huy dwoc xac dinh trong Hinh 5, Hinh 6 va Hinh 7.
Nang lwong pha hiy ting theo cip bé tong, Gr=
210 J/m2 d6i véi bé tong Rc = 20 MPa va G= 353
] /m2 d6i véi bé tong Rc = 50 MPa, gdp 1.68 lan. Két
qua xac dinh cwong dd ng suat ciing cho thiy
cung ty 1é tang khi cwong do ctia bé tong tang. Tuy
nhién chiéu dai dic trung cia viing pha hiy cta
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Simulation

F[kN]
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Hinh 4. Quan hé luc - dj vong.
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Hinh 6. Ndng lwong phd huy (Gf) va cwdong do
chiu nén.
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Hinh 6. Quan hé gitra cwong do trng sudt (KIC)
va cwong do chiu nén.

20 25 30 35 40 45 50
Cuong dd chiu nén (MPa)

Hinh 6. Chiéu dai ddc truwng phd hily.

bé tdng gin nhw khong thay d6i, dao dong tir 617
dén 640 mm. Véi thi nghiém nirt moi, vét nit chi
xudt hién tai vi tri gidm yéu, thi nghiém nhw thé
cho phép dé dang kiém soat moi quan hé gitra tai
trong - d6 vong hay tai trong - A md rong vét nirt.
M6 hinh sé ciing cho két qua nit va bién dang
(Hinh 9) twong tw nhw két qua thi nghiém (Hinh

Bién dang hinh hoc Puong nirt

Hinh 8. Mé phdng phd hily ddm nit méi chiu uén.

6.Kétluan

Bai bao gi¢i thiéu mot phwong phap xac dinh
mot s6 dic trung pha hiy cua bé tong thong qua
viéc so sdnh két qua luc - 46 vong cuia thuwe nghiém
va mo phong sd. K&t qua nghién ctiru cung cip mot
b6 s6 liéu vé mot sé dic treng phé huy cia bé tong,
la tai liéu tham khdo quan trong trong cong tac
thiét ké, danh gia d6 bén cta bé tong khi lam viéc
ngoai trang thai dan hoi (da xuat hién lan truyén
nitt hoac nitt cuc bd) va lam co sé& cho viéc danh
gia d6 bén va tudi tho cia két cdu bé tong cot thép.
Loi cam on

Bai bdo nhin dworc sw tai tro tir dé tai cap Bo,
B0 Gido duc va Pao tao, ma s6 B2020-MDA-12.
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