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Bai bdo nay trinh bay mgt trong nhu’ng u’ng dung cta phu’o'ng phdp siéu
dm nghlen cibu ddc tinh phd huy mau bé téng. Tdc gid da két hop hé théng
siéu @m va mdy nén don truc dé nghlen ddc tinh pha huy cua vdt lleu ddc
tinh nay dworc xay dwng thong qua moi quan hé ctua cdc thong s6 séng
siéu am (bao gom trwong vdn téc va hé sé suy gidm cho 1 song doc, 2
song ngang) va tdi trong tdc dung don truc. Qud trinh phd huy vdat liéu
mau bé tong dudi tdc dung cta tdi trong co hoc dwgc chia lam 3 pha, pha
1 trng véi sw dong cdc vi khe nirt, khe nitt cé san trong mau vuéng géc
v&i hwdng cua tdi trong tdc dung, pha 2 trng véi sw hinh thanh va phdt
trién cdc vi khe nitt, khe nitt song song véi hwong tdi trong tdc dung, pha
3 ttng véi sw két ndi cdc vi khe nikt, khe nitt dé hinh thanh cdc mat yéu,

dai yéu phd hiy vt liéu.
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1. batvan dé

Bé tong la loai vat liéu dwoc str dung rong rai
trong xdy dung cic cong trinh kién tric. Khi két
hop véi cot thép, bé tong tré thanh vatliéu chiu tai
trong chinh ctia cong trinh. Duéi tac dong cda tai
trong cong trinh va cic yéu t6 khac nhw nhiét do,
d6 4m,... strc chiu tai clia bé tong sé bi suy giam
(Hoxha, 1998; Dewhurst, 2006; Homand va nnk,
2006). Hién nay, nghién ctru qua trinh suy giam
strc chiu tai va din dén sw pha hily vat liéu bé tong
& trong phong thi nghiém chu yéu bang phwong
phép truyén thong d6 la thi nghiém pha huy trén
cac may nén don truc, ba truc. Trong budng cong
tAc clia cAc thiét bi thir nghiém, mau thi nghiém sé
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dworc gia tai cho dén khi bi pha hliy hoan toan. Pic
tinh co hoc, d6 bén ctia vat liéu trong qua trinh gia
tai co hoc dwoc xac dinh béi moi quan hé gitra trng
suit va bién dang. Dwdi tic dung cla tai trong co
hoc, cac két qua nghién ctru da chi ra sy suy giam
tinh chat co hoc clia vat liéu va cudi cing dan tdi
sw pha hay vat liéu. Qua trinh pha hdy cua vat liéu
dwgc nhiéu tac gia gidi thich bai sy xuat hién, phat
trién va lién két cac vi khe nitt, khe nirt dwédi tac
dung cua tai trong (Ayling va nnk, 1995; Hoxha,
2005; Dewhurst, 2006),. Nhitng gia thiét nay dwoc
cung c6 va chirng minh dwa vao viéc quan sat bé
mat ciia mau khi pha hily hodc nhe vao cac kinh
hién vi dién tir trén cac mau lat méng 14y tir cac
mau thi nghiém trong qua trinh gia tai (Homand,
2000; Hoxha, 2000; Homand, 2006). Nhuwoc diém
ctia phwong phap nay do la can phai c6 s6 lwgng
mau lén va phai coi cAc mAu 1a giéng nhau hoan


https://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_tr%C3%ACnh_ki%E1%BA%BFn_tr%C3%BAc&action=edit&redlink=1

Bui Triwong Son/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 57 (14-19) 15

toan trong qua trinh thinghiém, trong mét so6
trueong hop khoé 14y dwoc mau trong cac cau kién
x4y dung dé thi nghiém.

Trong nhirng ndm gin diy, xu thé ap dung cac
phwong phap kiém tra khéng pha hiy dang dwoc
phat trién manh mé.Trong nhém cic phuwong
phap thir nghiém khong pha hiy, phwong phap
siéu am ngay cang dworc st dung rong rai.Phwong
phép siéu 4m thwong dugc str dung doc 1ap dé xac
dinh mot s6 dac trung co hoc cia d4, bé tong. Tuy
nhién, néu két hgp gitta phwong phap siéu 4m va
may nén don truc hodc ba truc sé nghién ctru dwoc
ddc tinh pha huy cua vat liéu thong qua méi quan
hé giira tai trong tac dung va trudng cac thong sé
siéu am (Sayers, 1995; Niclas, 1996; Scott and
Younane, 2004; Fortin, 2005).

Phwong phép siéu 4m c6 nhiéu wu diém nhw
khéng pha huy két ciu, c6 thé lap lai cac phép thir
trén toan bd két cau, phat hién dwoc cac khuyét tat
nam trong vat liéu va danh gia chit lwong truc tiép
trén céng trinh. Hé thong may siéu 4m khong chi
hoat dong doc 14p ma con dwoc nghién ctru dé két
noi véi cac thiét bi nén don truc, ba truc dé ghi
nhan dwoc qua trinh pha hiy cda vat liéu. Nhung
do han ché vé cdng nghé, cac nghién ciru ctia cac
tac gid moi chi hwéng tdi viéc st dung treong van
toc clia song doc ma chwa dé cip téi viéc st dung
cac séng ngang va dic biét1a hé s6 suy giam cho ca
3 loai séng (1 séng doc va 2 séng ngang trén cung
1 dau do) trong nghién ctiru dac tinh pha hiy cta
vat liéu (Ayling va nnk, 1995; Dewhurst, 2006;
Dewhurst, 2006; Homand va nnk, 2006).

Trong bai bado nay, ching tbi trinh bay cac
nghién ctiru vé qua trinh pha hidy cda vt liéu bé

Thiét bi nén don truc

Hé théng siéu Am

Hinh 1. So db két hop hé théng siéu Gmva mdy
nén don truc

tong trén co s& két hop thiét bi siéu dm vanén don
truc cho ca 3 loai s6ng siéu am.

2. Thiét bi nghién ciru va mau thi nghiém

fop

ot H"‘L

SsH
SS‘J 1
&l “-' ™
P ;)
battom
GHO + 250V

Bé mit mau cin do

Hinh 2. Sor d6 cdu tao ddu do siéu @m P143-01

Thiét bi nghién ctru ctia phong thi nghiém da
nganh thudc Trudng Bach khoa Orleans, Cong hoa
Phap bao gom hai hé thdng co ban: hé thong may
nén don truc va hé thong siéu am. Hai hé théng
nay dwoc két ndi bdi cac dau do siéu Am gén trén
mau nghién ctru (Hinh 1). Hé théng may nén don
truc sé kiém soat viéc gia tdi vdi toc do
0.05MPa/phut. Qua trinh gia tai dwgc tién hanh
lién tuc dén khi mAu thi nghiém bi pha hdy hoan
toan.

Hé thong siéu 4m ctia hiang Diagnostic Sonar
dwoc xay dung dé cung lic str dung t6i da 32 dau
do va c6 thé do dwoc mdt séng doc va hai song
ngang trén cling mot dau do siéu am. Trong do,
séng doc c6 phwong dao dong trung véi phwong
truyén song (ky hiéu P), hai séng ngang c6 phwong
dao dong nam trong 2 mit phing vudng goc voi
nhau va vudng goc véi phwong truyén song (ky
hiéu SH va SV) (Niclas, 1996).

Trong nghién cru nay, chung t6i sit dung
phuong phap do truc tiép véi dau do siéu 4m loai
P143-01, c6 kich thwéc (10x10x7,5)mm cda hang
Physics Instruments. Pau do nay cé tin s6 hoat
dong 150KHz, ciu tao gom 3 16p (X,Y,Z), c6 thé
cung 1 Iic do dwoc 1 song doc va 2 song ngang (ky
hiéu P va SSH, SSV) (Hinh 2).

Cac tin hiéu siéu am dwoc do lién tuc tir khi
bat dau thi nghiém cho dén khi mau bi pha huy. Xt
ly tin hiéu siéu 4m bao gébm tinh van toc, hé s6 suy
gidm song nhw sau (Ayling va nnk, 1995; Homand,
2000; Homand, 2006):
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- Van t6c song siéu dm:
V =L/T (ms) (1)
Trong do6: V - van téc séng siéu am truyén tir
dau phat dén dau thu siéu 4m, m/s; L - khoang
cach gitr 2 dau do siéu 4m, m; T - thoi gian tin hiéu
siéu 4m truyén tir dau phat dén dau thu siéu am, s.
- Hé s6 suy giam cua song siéu am:

;
a(f)="in5
L A dB/m

Trong do: aff) - hé s6 suy gidm cta séng siéu
am khi truyén qua vat liéu c6 chiéu dai L, dB/m; A’
va A - bién d6 cda pho tin hiéu truyén qua vét liéu
can do va vat liéu dung dé do ddi chirng (Ayling va
nnk, 1995; Bui, 2014). Toan b6 qua trinh tinh toan
van t6c va hé s6 suy gidm song cho 1 s6ng doc va
2 séng ngang trong qua trinh thi nghiém dwoc tw
dong héa bang mot phan mém viét trong Matlab
trén co s& st dung phwong phap AIC (Akaike
Information Criterion) (Bui, 2014; Homand,
2000).

MAu bé tong dung trong thir nghiém dwoc ché
tao theo tiéu chuin NF EN 196-1, thanh phan bao
gom: cot liéu tho co kich thwée tir 2mm-5mm; cot
liéu nho theo tiéu chudn CEN196-1-1SO679 cb
kich thuéc tir 0.08mm-2mm; xi mang Porland
CEM II/B-LL 32,5R va nwéec. Ty 1€ tron cac thanh
phan dwoc xac dinh nhw sau: c6t liéu thd /cot liéu
min/xi mang la 2/1/1 va ty 1é nwéc/xi mang la
0.40 va 0.50 (Bang 1).

(2)

Bdng 1. Thanh phan vat chdt cdc mau thi

nghiém
MAu bé tong
S6hiéu | Tyle | cotlieu |Kh6ilwong
mau nuwéc/xi | tho/min/xi | thé tich
mang mang (p,kg/m3)
EC0.4SC1 | 0.40 2/1/1 2127
EC0.5SC1 | 0.50 2/1/1 2092

Cac mau duwoc ché tao c6 kich thwéc
(15x15x15)cm sau d6 dwoc bao dwdng trong
nuwéc trong thoi gian 28 ngay & nhiét do
200C+10C, sau 28 ngay mau dwoc dwa vao may
khoan dé tao mau hinh tru cé dwong kinh 5cm,
chiéu cao 10cm. Trwéc khi thi nghiém tat ca cac
mau déu duoc 1am nhdn bé mit dé dam bao sw
tiép xtc tot nhat gitta cAc dau do va bé mit mau

trong qua trinh do van t6c va hé s6 suy giam. Trén
mbi bé mit mau dat 3 dau do siéu 4m cach déu
nhau, phia trén va dwéi clia mau c6 2 dau do duwoc
dat trong tAm dém gitra piton ciia may nén va bé
mat mau (Hinh 3). Cach dit dau do nhu vay cho
phép do dwoc vin toc cic séng doc
(Vp(90),(45)(0)) va song ngang (Vsh(0) va
Vsv(0)) theo cac hwdng khac nhau so vi tai trong
tac dung (Hinh 3)(Bui, 2014; Dewhurst, 2006).

Vp(45)

e
VpO)Vsv(0) |
Vsh(0)

A 4

Vp(90)

Hinh 3. Sor d6 ldp ddt ddu do siéu dm theo cdc
hwdng khdc nhau

3. Két qua thi nghiém va thao luin

Bdng 2. Két qud do vén téc siéu dm cho cdc mdu
thi nghiém & trang thdi chwa gia tdi

S6 hiéu Van toc, m/s

mau | yp,o | VP,90 | VP45 [VSH,0|VSV,0
EC0.4SC1| 3830 | 3880 | 3840 | 2310|2420
EC0.5SC1| 3630 | 3590 | 3570 |2150 | 2240

Bang 2 trinh bay két qua do van toc cho ca 3
loai séng (1 séng doc va 2 séng ngang) cho cac
mau thi nghiém & trang thai ban dau chwa dwoc
gia tai. Tr két qua Bang 2, c¢6 thé thiy khi ty 1é
nuwdc/xi mang tang thi vin téc séng siéu 4m song
doc va séng ngang déu giam. Piéu nay c6 thé giai
thich béi khi ting ty 1& nwéc/xi mang thi do rong
bé tong tang, khdi lwong thé tich giam (Ayling va
nnk, 1995). Mat khéac, cac gia tri do van toc séng
doc theo cac hwéng khac nhau (900,00,459) c6 sw
chénh 1éch rat nho, khong dang ké.
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Hinh 6. M6i quan hé giira hé sé suy gidm ctia séng doc va tdi trong tdc dung
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Hinh 7. M6i quan hé giira hé s6 suy gidm ctia séng ngang va tdi trong tdc dung

Nhén xét nay cho phép chiing ta xem xét cac
mau bé téng dang thir nghiém 1a loai vat liéu dong
nhit, dang hwéng (Hoxha, 1998; Homand, 2000;
Homand, 2006; Bui, 2014).

Cac hinh tir 4 dén 7, thé hién két qua thi
nghiém do van t6c va hé sé suy gidm cho 1 song
doc va 2 séng ngang trén cic mau bé tong tir ltic
bat d4u gia tai cho dén khi bi ph4 hily hoan toan (o
=0 dén 0 = Omax).

Tir m6i quan hé gitra van téc, hé s suy giam
cta song doc va séng ngang véi tai trong tac dung
trong cac Hinh 4, Hinh 5, Hinh 6 va Hinh 7 c6 nhan
xét nhu sau:

- C6 thé chia dwdng quan hé gitra van toc, hé
sO suy gidm va tai trong tic dung lam 3 pha. Pha 1
tir o = 0 dén 40% tai trong pha hily, trong pha nay
cac van toc séng doc va ngang do theo cac huéng
khac nhau hau nhw khéng tang. Pha 2 tir 40% dén
90% tai trong pha hiy, trong pha nay vin tdc song
doc va ngang hwéng vuong goc tai trong tac dung
giam nhanh, nhung theo hwéng song song véi tai
trong tac dung, van toc song doc gan nhw khong
thay d6i. Pha 3,90% tai trong pha huy dén tai
trong phad hiy 6 = omax, vin toc séng doc theo
huwdng song song tai trong bat dau gidm, trong khi
d6 van toc song doc va ngang theo hwéng vudng
g6c tai trong gidm rat nhanh.

- Diém bat dau clia cac pha c6 quan hé véi ty
18 nwéc/xi mang. Mau EC0.40SC1, pha 1 tro =0
dén 60% tai trong pha hiy, pha 2 ttr 40% dén 90%
tai trong pha hty, pha 3, tir 90% tai trong pha huiy
dén tai trong pha hlly 6 = Gimax. Trong khi d6 mau

EC0.50SC1 cac gia tri lan lwot la 40%, 95% tai
trong pha huy.

- Tai thoi diém ban dau (chwa c6 su tac dong
clia tai trong) cac mAu bé tdong dwoc xem 1 vatliéu
dong nhit, ddng hwéng, tuy nhién khi tai trong
ting thi tinh bit ddng huwéng ting (Hinh 1), thé
hién & van toc theo cic hwdng song song va vudng
goc so v&i phrrong tac dung cua tai trong cé sy suy
gidm khac nhau.

3. Kétluin

Bang t6 hop thiét bi siéu 4m va nén don truc,
c6 thé xay dung moi quan hé gitra truedng thong s6
van t6c, tredng hé s6 suy giam cho ca 3 loai song
(1 séngdoc va 2 sdbng ngang) véi tai trong tac dung
trong nghién cru dac tinh pha huy cda vat liéu.
Trong d6 suw bién ddi cia séng doc va hé so suy
giam thé hién rd nét hon so véi cac séng ngang.

Quaé trinh pha hay vat liéu mau bé tong dudi
tac dung cta tai trong co hoc dwgc chia lam 3 pha,
pha 1 rng v&i sw dong cac vi khe niit, khe nirt ¢6
san trong mau vudng goc véi hwdng cla tai trong
tac dung, pha 2 rng véi sy hinh thanh va phat
trién cac vi khe nit, khe nitt song song véi hwdng
tai trong tac dung, pha 3 &ng v6i sy két ndi cac vi
khe nit, khe nirt dé hinh thanh cac mat yéu, déi
yéu pha hiy vt liéu.

Moi loai vat liéu bé tong sé& c6 mot gidi han
nao do, khi tai trong tac dung vwot qua gi¢i han
nay, vat liéu dong nhit dang hwéng chuyén sang
trang thai bat dang hwdng.
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ABSTRACT

Study on the concrete destruction by using ultrasound method
combined with uniaxial compression test

Son Truong Bui

Faculty of Geosciences and Geoengineering, Hanoi University of Mining and Geology, Vietnam

This paper presents the application of ultrasound method to study characteristics of concrete
specimen destruction. Ultrasound system and uniaxial compression machine were combined to
study material destruction characteristics which were built via relationships of ultrasound
parameters (including the velocity and attenuation coefficient for 1 longitudinal wave, 2 transverse
waves) and applied uniaxial load. The process of destructing concrete specimen, under the effect of
mechanical load is divided into 3 phases: phase 1 corresponds to the closing of micro-cracks, fissures
available in sample are perpendicular to the direction of the applied load, phase 2 is related to the
formation and development of micro-cracks, parallel fissures to the applied load, phase 3 is related
to the micro cracks and fissures connection to form the weak planes, weak zone.

Keywords: Ultrasound, velocity, attenuation coefficient, anisotropy.
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