Journal of Mining and Earth Sciences Vol. 61, Issue 5 (2020) 97 - 106 97

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

Study on Ability of Ulstrasonic in Determining Joints in
Dimension Stone Blocks

Viet Van Pham 1%, Tuan Anh Nguyen 1, Hoa Van Pham 1, Bao Dinh Tran 1, Phong

Duyen Nguyen 2

1 Faculty of Mining, Hanoi University of Mining and Geology, Vietnam
2 Faculty of Civil Engineering, Hanoi University of Mining and Geology, Vietnam

ARTICLE INFO

ABSTRACT

Article history:

Received 6t Sept. 2020
Revised 30t Sept. 2020
Accepted 10 Oct. 2020

Keywords:
Ulstrasonic;
Dimension stone;
Joints;

Pulse Non-Destructive Testing.

Ulstrasonic has been popularly applied in more practical sectors,
contributing to assess any issues, such as non-homogeneous, defects,
without direct measures. One of these applications is for solid materials,
such as rock. With the characteristics and abilities of ulstrasonic, as well
as dimension stone characteristics, the author studied the applied ability
of this wave in dimension stone quarrying. Particularly, this is
determining joints in stone blocks before delivering to the processing
plant. Basing on researching the character, size, rock mechanics of stone
bocks and ulstrasonic features, its work capability, principle of None-
Destructive Testing device (NDT), the paper shows that measure method
by ulstrasonic could exactly and reliably estimate joints in stone block.
From ulstrasonic feature of transfering around avoid instead of not
transfering through it, the method is released to navigate position, size
and shape of joints in stone blocks.
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Nghién ctru kha nang rng dung cua s6ng siéu am trong viéc xac
dinh khe n&t cho khoi da 6p lat
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THONG TIN BAI BAO TOM TAT

ﬁﬁgrﬁz}fo 6/09/2020 Song siéu dm da dworc tng dung rong rdi trong nhiéu linh viee cia doi séng
L gop phdn ddnh gid dwoc nhung vdn dé khéng dong nhdt, khuyét tdt ma
Stra xong 30/09/2020 khong thé do truc tiép, mot trong dé la dp dung trong vt liéu rdn nhw dd.
Chap nhan dang 10/10/2020 v dgc diém va khd ndng clia séng siéu dm cting véi ddc diém ctia dd 6p ldt,
Tt khéa: tdc, gidld‘d Qghién‘c&y khd nang dp dung loqigdn}g”ndy, trong linh virc khai
Séng siéu 4m, tha‘c dq khmﬂ,, d_oﬂla xdc dinh {(he nitt trong Ighoz_g‘a op lat trugce k,hl dua g“en,
Dé &p lat iz,ha mdy c[ze bién. Treg co'sor n,ghleg ctiu davc dz_ezn, kI,Ch tfzu'oc_,Athh co ]y a“q
Khe nitt Op ldt trwdre khi dwa vé nha mdy ché bién, ddc diém cua song siéu dm va khd
: ndng dp dung cta chiing, nguyén ly lam viéc cta thiét bi do, tdc gid da cho
thdy phwong phdp séng siéu am phdt hién dwoc cdc khe nirt trong dd dp ldt
ddm bdo chinh xdc va tin cdy. Tir ddc diém song siéu Gm khéng truyén qua
khodng tréng ma di vong qua xung quanh dd chi ra dworc cdch do dé xdc dinh

vi tri, kich thwdc khe nivt va sw phdn b6 khe nirt trong khéi dd 6p ldt.
© 2020 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.
1. Mé dau 300 nghin m3 (Thu twéng Chinh pht, 2012) . Chit

Viét Nam c6 trit lwong khai thac da khoi twong
déi 1ém lam da 6p lat gbm cac loai da nhw granit,
da hoa trdng, da bazan, d4 voi...Theo quyét dinh
cta Thi twéng Chinh phu vé diéu chinh, bd sung
quy hoach tham do, khai thac, ché bién va st dung
khoang san lam vét liéu xy dung & Viét Nam dén
nam 2020 thi s6 lwgng mo da 6p lat & Viét Nam
dat t&i 410 mo, cip trir lwong cdp dam bao diéu
kién khai thac dat 300 triéu tan, con trit lwong &
cap tai nguyén khoang 37.289 triéu tin. Trong khi
d6 nhu ciu khai thac da khéi hang nang khodng

*Tdc gid lién hé
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lwong da op lat & Viét Nam cling da dwgc tham do
danh gia trén co s& vé phan bé, dic diém, chit
lwong du diéu kién lam da &p 1at (Nguyén Tién
Diing, 2001; Nguyén Tién Thanh, 2010; Tran Xuin
bong, 2010). Ngoai ra mirc d§ nirt né clia trong
khoi da op lat cling da dwoc quan tAm nhuw viéc
danh gia sy anh hwdng cta khe nitt téi kha nang
thu hoi cia khéi da trong diéu kién tham do
(Nguyén Vin LAm va nnk., 2018). Trong hoat dong
khai thac da 6p 1at da can cir vao diéu kién bao cao
dia chat vé chitlwgng va mirc 6 nirt né ctia da 6p
14t d€ xay dung mé hinh héa mang lwéi nirt né dé
tinh toan kha ndng thu héi khoi va dw béo trir
lwong khai thac dwa trén cac hwéng khai thac khac
nhau (Nguyén Anh Tuin, 2016).
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Tuy nhién, mot trong van dé cac mo da 6p lat &
Viét Nam quan tAm 1a sau khi cac khéi da dwoc cat
tir khdi nguyén bang cac phwong phap nhw cuwa
day cat kim cwong, cwa dia, cwa tay rach xich,
thanh cac khéi c6 kich thwérc theo yéu cau cia nha
may ché bién da op lat. Kich thwéc khéi nay khi
dwa vé nha may sé dwgc cwa thanh cac tim mong
ttr 1,5-2 cm. Tuy nhién, trong thwc té, nhiéu khoi
da c6 chira cac khe nirt ma mat thwong khong nhin
thay hodc khe nitt 4n phia trong cta khéi da. Do
do, khi cit thanh cic tim mong sé dan t&i hién
twong nirt tach trong cac tim. Piéu nay lam tang
chi phi ché bién da op lat va chwa t6i wu dwoc
hwong cit cac tAm da dé han ché dnh hudng cta
khe nitt trong khoi da. Do d6, viéc yéu cau xac dinh
sw phan bd cta khe nit trong da khoi trwdc khi
dwa vé nha mdy ché bién la diéu rat quan trong,
gitp quyét dinh dwgc nhitng khéi da nao dwoc van
chuyén vé nha mdy ché bién hay khong, hodc néu
c6 van chuyén vé nha may ché bién thi hwéng cwa
cattdm da sé nhu thé ndo dé dam bao hiéu suitva
chit lwong cta cac tdm da 6p lat. Hién nay, mot
trong nhirng phwong phap thu cong trén moé dwoc
str dung dé kiém tra khe nitt trong khoi da trwdc
khi dwa vé nha may bang st dung mat thudng
hodc dung phwong phap vy nwdc 1én bé mat khoi
da dé kiém tra cac khe nirt 16 ra khi ngdm nwéc.
Tuy nhién, nhirng phwong phap nay chi cho thay
khe nirt bén ngoai bé mat ma khong thé quan sat
khe nitt bén trong khéi da. Do d, bai bao nay dé
xuit mot phwong phap dé kiém tra, danh gia khe
nit trong khoi da st dung séng siéu 4m. Séng siéu
am la s6ng c6 tin s6 khoang 0,5 dén 15MHz,

lan truyén qua vat liéu dwéi dang song gap sw dit
doan sé phan xa lai hodc di vong din dén thoi gian
lan truyén ting tir ddu do phat téi dau do nhan,
qua do6 danh gia dworc tinh khéng lién tuc trong vat
liéu. M6t s6 nghién clru nwéc ngoai da st dung
phwong phap séng siéu 4m trong viéc do tinh chit
vt liéu, do bén, va cac vét khong lién tuc trong bé
tong (Isik va nnk, 2020; Pedreros va nnk., 2020;
ALl 2008; Kadium va Sarsam, 2020). Trong nuwéc
phwong phap song siéu am ciling da dwoc dwa vao
str dung trong viéc xac dinh d6 bén bé tdng mac
45-55MPa trén co s& twong quan gitra van téc
truyén song siéu 4m va dé bat nay (La Van Cham,
2012). Trong méi trwong dit da cling da dwoc
nghién ctru sy anh hwéng ciia nit né dén do bén
khéi dit da xung quanh cong trinh ngdm (Nguyén
Manh Cwdng, 2000). Ttr cac nghién ctru da dwoc
trién khai trén, viéc nghién ciru phwong phap nay
cho danh gia khe nttt trong khéi da 6p lat c6 co s&
khoa hoc, nhung con phai nghién ctru thém tng
dung song siéu Am trong viéc xac dinh cu thé cho
tirng khe nirt mot.

2. Co’ s& ly thuyét vé song siéu am
2.1. S6ng siéu @m

Song siéu am la séng dwgc sinh ra trén ngudng
nghe clia con nguwoi (dac trung khoang 20 kHz)
khoang tir 0,5 dén 15 MHz dé kiém tra danh gia vé
khodang trong, khe nit trong vét liéu.

Mot hé thong kiém tra séng siéu 4m gdm ba bo
phan nhw truyén/nhin tin hiéu, dau do va thiét bi
diéu khién (Hinh 1). M6t b6 truyén va nhin

B6 phat / Bo nhin

Phat ban diu

Khe nl'l"t
phan hoi

0 2 4 6 8 10 12

Diu do

—
—

Hinh 1. So db hé thong kiém tra khe nirt bang séng siéu am.
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tin hiéu la thiét bi dién tir c6 thé tao ra s6c dién
thé cao. Bd dau do sinh ra ning lwong siéu 4m tin
s cao bang bo phat tin hiéu. Nang lwong sdng siéu
am lan truyén qua vat liéu theo dang séng. Khi c6
mot sw dit gian doan (khe nit) trén phwong
truyén séng, phan nang lwong nay sé bi phan xa lai
tr bé mat dit doan. Tin hiéu s6ng phan xa nay
dwoc chuyén thanh tin hiéu dién boi bé dau do va
két qua sé hién thi trén man hinh. Khi chiing ta biét
van téc cua song va thoi gian truyén song thi
khodang cach truyén séng c6 thé xac dinh dwoc. Do
d6, thong tin vé vi tri, kich thwéc va hwéng cia sw
gian doan c6 thé xac dinh dworc trong vét liéu.

2.2. Sw lan truyén ctia song siéu am trong vt
liéu

Thiét bi kiém tra bang séng siéu am dua trén
dao dong bén trong vat liéu nhw séng am. Vat liéu
dwoc ciu tao tir cic phan tr chuyén déng xung
quanh vi tri cAn bang. Khi vat liéu chiu tic dung
cta wng suit kéo, nén trong gi¢i han dan hoi thi
cac phan tlr trong vat liéu sé dao dong dan hoi. Cu
thé, khi mét phan tir thay dai vi tri thi lyc lién két
gitra cac phan tr sé sinh ra dé 14y lai vi tri ban dau
dan dén chuyén dong vé vi tri cAn bing tao ra dao
dong.

Trong vat liéu ran, séng Am c6 thé lan truyén
theo 3 kiéu chinh dwa trén cach phin tir dao déng
nhw: séng doc, s6ng ngang, séng mat. Séng doc la
cac phan tir dao déng doc theo hwdng truyén song
trong khi d6 song ngang c6 cac phin tir dao dong
vudng goc véi phuwong truyén séng.

Huodng chuyén
dong cua phan tr

|

| Song dec
o |

Hudng chuyen

dong cua phélll fr

2.3. Ddc tinh vit liéu adnh hwdéng dén sw truyén
séng siéu dm

Séng 4m truyén ¢& toc dé khac khau trong cac
vét liéu khac nhau béi vi trong lwong phén ti va
hé s6 cirng 1a khac nhau twong (rng véi cac loai vat
liéu. Khoéi lwong cua phan ti lién quan dén khoi
lwong riéng ctia vat liéu va hé sé cirng lién quan
toi hé s6 dan hoi. Mai quan hé chung gitra toc do
truyén Am trong vat ran va khéi lwong riéng dugc
thé hién theo céng thirc (IS 13311, Part I, Tiéu
chuén An 6, 1992):

V= \/%, m/s (D)

Trong d6: V- téc d6 truyén am , m/s; Ci- hé s6
dan hoi theo hwdng truyén séng, N/m2; p- khoi
lwong riéng, kg/ms.

Cong thirc trén c6 cac dang khac nhau phu
thudc vao loai séng va hé sé dan hoéi st dung. Do
d6 chi'sé “ij” cho hé s6 dan hoi C dung dé nhan biét
hwéng cua hé sé dan hoi véi loai song va hwdng
truyén séng. Trong vt liéu dong nhat, hé sé dan
h6i khong thay doi theo cac hwéng, Tuy nhién, véi
vat liéu khong dong nhit hé s6 dan hoi khac theo
mdi hwéng. Péi véi séng doc, téc dd truyén am
trong vat ran dwoc xac dinh theo cong thirc (IS
13311, Part [, Tiéu chuin An do, 1992):

_[_Ea-9)
VL= p(1+9)(1-29) (2)

Trong d6: VL- t6c d6 song am cho soéng doc,
m/s; E- M6 dun dan hoi, N/m2; v- hé sd poat xdng

Huodng lan
truyeén song

Hudng lan
"l truyén song

Soéng ngang

Hinh 2. Cdc kiéu lan truyén song siéu 4m
(nguon: www.olympusNDT.com)
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Dai véi song ngang, téc do truyén Am dwoc xac
dinh theo cong thirc (3):

V= ﬁ m/s 3

Trong d6: VT- t6c do truyén dm cho song
ngang, m/s; G- md dun bién dang, N/m2

Ngoai ra, d€ ddm bdo do chinh xac trong viéc
xac dinh cac khe nitt thi bé méathinh dang va dac
tinh cta vt liéu ciing cin dwoc quan tim nhu: bé
mat phang nhan, kich thwéc 3 chiéu dong déu, vat
liéu phai dong nhat, c& hat min. Trwdc khi thuwe
hién do bang song siéu 4m thi bé mat cin dwoc
don sach.

3.Pac diém va tinh chit co hoc da 6p lat

Cac mo da op lat & Viét Nam bao gom cac da
maga, tram tich va da bién chat, trong d6 cic md
da op lat c6 ngudn goc magma xam nhap chiém téi
75% trir lwgng da Op lat cia ca nwée. Ca thanh tao
dia chat c6 tiém nang da op 14t chit lwong cao lién
quan véi cac thanh tao xAm nhip c6 thanh phan
siéu mafic thuoc cac phirc hé Ba Vi, Nui Chuia, Phu
My va Cha V3; thanh phén trung tinh, axit - kiém
thudc cac phirc hé Phia Bioc, Van Canh, Hai Van, Ca
N4, Pinh Quan va béo Ca. Lién quan dén cac thanh
tao phun trao cé thanh phin mafic thudc cac hé
ting CAm Thuy, Vién Nam, Tdc Trung, Pai Nga,
Xuan Loc; thanh phén trung tinh, axit thudc cac hé
ting Khon Lang, Péng Trau, Péo Bao Loc, Nha
Trang, Pon Dwong. Lién quan dén cac thanh tao
trim tich la cic thanh tao Cacbonat (da voi,
dolomit), da luc nguyén (cat két, bot két, dam
két,...) da bién chit (da hoa, quarzit, da phién két
tinh). CAc moé da 6p 1at phan bé tp trung & cac tinh
thanh ctia cd nwéc bao gdm: Ha Giang, Yén Bai, Bac
Kan, Thai Nguyén, Hoa Binh, Thanh Héa, Nghé An,
Thira Thién Hué, DPa Ning, Quang Nam, Quang
Ngai, Gia Lai, Binh Binh, Pht Yén, Khanh Hoa, Ninh
Thuan, Ba Ria - Viing Tau, An Giang.

Chatlwong da 6p lat dwoc danh gia theo loai da
va mirc d6 nirt né ton tai trong da. Béi véi da hoa
trang thi chit lwong danh gia thong qua thanh
phén thach hoc (gom khoang vét calcit, dolomit,
thach anh, phlogofit, graphyt, vat chat hitu co,
khoang vt quang hiém), thanh phan hoéa hoc (
gom Ca0, MgO, SiO;, T.Fe, Al,03, MnO, Kz0, Na;0,
TiOz, P205, CI‘203, MKN, SOg, CKT), hém hl‘(_)’l’lg SOg,
tinh chit co 1y (gom thé trong tw nhién, cwong do
khang nén bao hoa, cwdng dé khang kéo bao hoa,

hé s6 bién mém), van sic. DSi véi d4 granit, chat
lwong danh gid qua thanh phan thach hoc (gbm
thach anh, plagioclase, kali va mica), thanh phan
héa hoc, tinh chat co' ly (gom thé trong tw nhién,
cuong dé khang nén bao hoa, cwdng dd khang kéo
b3o hoa, hé s6 bién mém), van sic. Cu thé nhw sau:

+ Nhom d4 hoa tring: P4 c6 mau trang, tring
trong, trang phot xanh, dd trang (Wb) dat 92-
97%, ciu tao khéi, hat trung binh dén 1¢n. Thanh
phan khodng vat da calcit = 97-100%; dolomit
=0.1-1%; ham lwgng trung CaO = 55,2-55,86%;
MgO = 0,12-0,29%; SiO; = 0,01-0,38%; Al;03 =
0,01-0,03%; Fe;03 < 0,01 -0,038. Thé trong trung
binhla 2,7g/cm3; d6 4m trung binh 0,23%; d6 hut
nudc 0,97%; cuwong do chiu kéo trung binh 47,55
g/cm3, cwong do khang nén trung binh
544,3kg/cm3 (Nguyén Tién Thanh, 2010).

+ Nhom da granit: Theo (Lwong Quang Khang,
2012) mot trong nhém da nhém granit cé dac
diém vé co hoc va hdéa hoc nhuw sau: Cwong do
khang nén bio hoa dao dong tir 1150kG/cm2 dén
1680 kG/cm2, hé s6 hoa mém 0,87-0,99. Strc td
diém thudc bac vira, d6 béng gwong tir 85-95%.
Thanh phan thach anh tir 25-33%, felspat kali 33-
42%,... da c6 cau tao khoi, kién tric hat nira tinh tw
hinh.

Trong qua trinh khai théac, da op lat dwoc cwa
cat thanh cac khdi hinh hop chir nhat theo kich
thuwéc nhit dinh tiy theo yéu ciu ctia nha may ché
bién da 6p lat. CAc mit da thwong dwoc cwa cat
biang day cit kim cwong va cua dia nén bé mat
nhan (Hinh 3).

Nhin chung, qua phén tich ddc diém tinh chit
co ly va kich thwéc da 6p lat sau khai thac thiy
rang da st dung lam 6Op lat & Viét Nam thuong
d6ng nhit vé vat liéu, chi bi chia tach theo cac khe
nirt ndm trong da gy ra. Kich thwéc ba chiéu

Hinh 3. P4 6p I4t sau cwra cat dwra ché bién.
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twong dong va bé mit da nhan. Piéu nay ddm bao
tinh kha thi trong viéc 4p dung phwong phap séng
siéu trong viéc xac dinh khe nitt trong da dat do
tin twdng cao.

4. Nghién ciru phwong phap xac dinh khe nirt
trong da 6p lat str dung song siéu am

Qua nghién ctru vé dic diém va kha ning st
dung cia so6ng siéu am trong viéc do khe nitt trong
da 6p lat 1a phu hop véi viéc do va phat hién
nhitng nhitng diu hiéu khong lién tuc trong khoi
da oOp lat trén ca bé mat va bén trong t¢i mot do
sdu tot. Phwong phéap song siéu 4m c6 thé xac dinh
vi tri va kich thwéc hinh dang cia yéu t6 khéng
lién tuc trong khoi da. Thiét bi mang theo gon nhe
tao diéu kién lam viéc tai hién trwong tét (Hinh 4).
Trong khi d6 da &p lat 1a vat liéu ran chic, cdu tao
lién khoi va dong nhét, ngoai trir c6 cac khe nit
trong nd, bé mit nhn ciing 1a diéu kién tét khi
thuc hién danh gia xac dinh khe nit trong khoi da.

Trong qua trinh do xac dinh khe nitt trong da
oOp lat gobm 3 phwong phap khao sat chinh (Hinh
5), gobm:

-Phwong phép truec tiép: dau do phat va nhin
dworc dit déi dién véi nhau

-Phuwong phap gian ti€p: dau do phat va dau do
nhan dwoc dat trén cing mot mat

-Phwong phap do ban truec tiép: dau do phatva
d4u do nhin dwoc dit trén 2 mat vuéng goc voi
nhau.

Panh gia khe nitt trong khdi da op lat truede khi
dwa vé nha may ché bién nén dwoc thuwe hién dé

Hinh 4. Thiét bi do khe nitt bang song siéu am.

danh gia gom: danh gia tong thé ctia khe nirt trong
khéi, danh gia kich thwdc khe nit, goc nghiéng khe
nitt, sw phan bd cia khe nirt nhit dinh trong khai.

4.1. Ddnh gid tong thé vé khe nirt trong khéi

DE danh gia tong thé khe nirt trong khéi da op
lat thong qua viéc danh gia mé dun dan hoi theo
cong thirc ctia tiéu chudn An do: (IS 13311, Part |,
Tiéu chuin An d6, 1992):

_pQ+wd—2p).V?
1-w

Trong dé: p- khéi lwong riéng, kg/m3; V- Van
t6c truyén song am, km/s

DbEé danh gid dwoc md dun dan héi can phai xac
dinh vin t6c truyén séng dwa trén khodng cach dat
dau do phat va dau do thu, va khodng thoi gian
phat va nhén tin hiéu. Piéu nay dwoc thwc hién
bang cach dinh vi cac vi tri dat dau do thu va phat
nhat dinh va thoi gian sé dworc thiét bi do séng siéu
am ghi nhan. T d6 van tdc truyén song tinh toan
theo cong thire (5):

V=2, km/s (5)

4)

Trong do6: D- khoang cach tir dau do phat dén
dau do nhén, m; T - thoi gian truyén soéng trén
khoang cach D, s

Cach danh gia nay dwoc st dung khi danh gia
khéi d4 c6 nhiéu nirt né va thé nam khé xac dinh
cu thé, nhung khi c¢6 nhiéu khe nit lam giam mo
dun dan hoi nhiéu gidp cé quyét dinh dwa khdi vao
cathay khong

b. Ban truc tiep

s I -

‘c. Glan ‘tiél'.)
Hinh 5, Cdc vi tri dat d4u do phat va nhan trong do
khe nitt (a. Phurong phap truc tiép; b. Phirong
phdp ban truc tiép; c. Phirong phap gidn tiép).
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4.2. Danh gia do sau khe nirt

Khe nitt trong da 6p lat c6 thé hién ra bé mit
hodc nam trong khdi da. Do do viéc xac dinh vi tri
khe nit 1a rit quan trong nhw xac dinh do sau khe
nttt khi khe nirt cit sdu vao khéi hodc vi tri khe nirt
cach bé mat khi khe nitt ndm song song véi bé mat.

* Khe nitt cdt sdu vao khéi:

D&i véi khe nirt thang dirng 16 ra ngoai thi viéc
danh gia kha nang phat trién siu ctia khe nirt1a rat
quan trong. Do d6 viéc b6 tri thiét bi do siéu dm dé
xac dinh khe nirt nay rat quan trong. Phwong phap
khdo sat st dung la phwong phap gian tiép (dau
do phat va nhan dwoc dat trén cung mot mat
phang) (Hinh 6). D& thwc hién do khe nitt kiu nay
thi ddu do phat va dau do nhén tin hiéu dat cach
khe nitt ciing c6 khoang cach X. Chiéu sau khe nit
h dworc xac dinh trén co s& cong thirc (6).

h= (%) (T2 — T2)? ©)

DPau tién dat ddu do nhan va phat tin hiéu cé
khoang cich cin bang véi khe nit. Sau d6 tién
hanh di chuyén 1 trong 2 dau do ra xa khe nit, néu
thoi gian truyén s6ng giam thi khe nit nghiéng vé
phia dau do di chuyén.

* Khe nirt ndm song song bé mat:

D&i véi khe nirt ndm song song véi bé mat da

Pau phat X

dp lat, st dung phwong phap do gian tiép bang
viéc bd tri ddu do phat va dau do thu ciing ndam
trén bé mit. Khi dé, dau do nhan tin hiéu dwoc co
dinh con dau do truyén tin hiéu sé thay doi.

Khi biét vin toc truyén song, thoi gian truyén
song sé dwoc thiét bi ghi nhan thi chiéu siu khe
nirt ndm ngang sé& dwoc xac dinh theo cong thirc

(7):
y =05/(V3T% —x2) (7)

Trong d6: y- chiéu sau gap khe nirt nam ngang,
cm; V- van toc truyén am trong da op lat, cm/s; x-
khoang cach gitra ddu do phat va nhan tin hiéy,
cm; T- thoi gian truyén song, s

Lwu y, d€ ddm bao dau do thu hoan toan tin
hiéu la séng doc thi khodng cach gitra hai dau do
nam trong khoang 15cm dén 20 cm 12 hop ly. So
dd xay dung khe nirt nam ngang dwoc minh hoa
trong Hinh 7.

4.3. Ddnh gia téng qudt sw phdn bé khe nirt
trong dd ép lat

Mot trong vin dé cia danh gia sw phan bo khe
nit trong khong gian la dinh hinh dwoc géc doc va
gdc phwong vi cia khe nirt. Mot trong nhirng cach
nay la s dung phwong phap séng siéu am vai
phwong phép do truc tiép. Pau tién tién hanh co
dinh d4u do phat trén mot canh va thay ddi nhiéu
vi tri @u do nhén tin hiéu (thoi gian nhén tin hiéu
(Hinh 8).

X " Pau nhan

Pa khdi op lat

Hinh 6. Sor d x4y dung cdch do khe nitt thang ditng

o

Déu phat L

/a{gﬁu nhan

Wi tri khe mirt

Khéi da bp lat

Hinh 7. Sor db x4y dung khe nirt nam ngang
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Khi gdp vat can thi dwong di chuyén ctia séng
siéu Am khong phai la dwong truc tiép ndi gitra vi
tri dAu do nhén tin hiéu va dau do phat. Do cling
loai vat liéu thi t6c d6 truyén séng &m nhw nhau
nhung do cung dwong truyén khac nhau (gap khe
nit) tai cac vi tri dau do nhéan tin hiéu khac nhau.
biéu nay lam thoi gian nhén tin hiéu khac nhau
tuy vao tirng vi tri nhan tin hiéu.

Nhuw vay mdi vi tri nhan tin hiéu dau do sé c6
thoi gian nhan tin hiéu khac nhau, ndi suy tw
nhitng gia tri nay ching ta sé€ xay dung dwoc mot
dwong dong thoi gian nhén tin hiéu. Tién hanh
danh gia trén cac canh khac nhau ching ta sé thu
dwoc mot ban d6 véi sw phan bé thoi gian truyén
song am. Khu vuc, dwong dong thoi gian thu tin
hiéu (dac biét thoi gian tang) sé€ vé ra dwoc hinh
dang ctia khe nitt twong &ng.

5. Kétluian

Viét Nam c6 nguon tai nguyén 1én tir da 6p lat
va c6 nhu ciu st dung ngay cang tang, nhung da
Op lat bi &nh hwdng rat1én cua cac khe nit lam ty
1é thu hoi thap, dac biét1a chi phi cit da khéi thanh
cac tdm da 6p lat nhuwng thu hoi thap do trong ban
than khéi da dwa vé nha may van con nhitng khe
nirt 1Jam nirt tich khi cit thanh tAm c6 chiéu day
1,5+2 cm.

Qua phén tich danh gid vé dic diém caa
phwong phap do bang séng siéu 4m va dic diém
clia da 6p lat & Viét Nam thiy rang:

- Phong phap do bang s6ng siéu 4m dam bao
phéat hién dwoc cac khuyét tit trong khéi da nhw
khe nitt.

- P4 0Op lat sau khi khai thac dwa di ché bién ¢
kich thwéc 3 chiéu twong dong, bé mit nhan, ddng
nhat vé vatliéu va chi bi phan tach b&i cac khe nirt
dam bao phwong phap do séng siéu am dat do
chinh x4c va tin cdy trong phép do.

- Trén co s& dic diém, kha ndng ciua song
khong xuyén qua cac khe nitt, khoang tréng trong
d4 ma truyén theo bién cda khe nit. Mot s6 cach
do c6 gia tri trong phat hién khe nitt can dwoc ap
dung trong viéc phat hién khe nitt trong da op lat
nhw: xac dinh téng thé mic do nkt né trong
trwdng hop khéi da nirt né 16m dan dén hé s6 dan
hoi gidm manh, gitp loai bé nhitng khoi da op lat
6 hé s6 dan hoi thip vi nirt né manh. Déi véi khe
nirt cit siu vao khdi da va khe nit ndm song song
v&i bé mat thi sit dung phwong phap do gian tiép
dé xac dinh d6 sau khe nitt so v&i bé mit, con thé
hién thé nam khe nit can st dung phwong phap
do truec tiép véi dau do phat tin hiéu dat c6 dinh
con dau do nhan tin hiéu thay dai vi tri trén toan

bd mat doi dién.
@ @
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Hinh 9. Puong dong mikc thoi gian truyén song trén
mdt canh (a) va mdt khe nirt nhin tor mat canh (b).

Hinh 8. Vi tri b6 tri cdc ddu do (a) va phidn b6
madt khe nirt trong khoi (b).
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Kich thude canh

()

Hinh 10. Puwong dong mitc thoi gian truyén song trér
mdt trén (a) va mat khe nitt nhin tir mat trén (b).

Do toc do lan truyén song siéu 4m thay d6i phu
thudcloai d4, do d6 dé xac dinh dworc chinh xac cac
khe nitt trong khoi da op lat can tién hanh khdo sat
thuc nghiém trén tirng loai da nhit dinh.

Pong gop cua cac tac gia

Tac gid Pham Van Viét hinh thanh y twéng, cau
trdc bai bdo, hoan thién ban thao cu6i cung. Tac
gia Nguyén Anh Tuin va Pham Van Hoa tw vin gop
y hinh thanh y twéng nghién ctru, doc ban thao bai
bdo. Tac gid Tran Pinh Bio tham gia thuc hién
nghién ctu tai liéu vé da op lat, tham gia hoan
thién ban thdo bai bdo. Tac gid Nguyén Duyén
Phong tham gia nghién ctru tai liéu séng siéu am,
tham gia hoan thién ban thao bai bao.
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