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TOM TAT

Trong qué trinh khai thédc mé hadm 16 céc yéu té dia chét cuc bd nhw dut géy kién tao lam mét via,
hang kast, dé kep... thuong chua dwoc xéc dinh chi tiét bang cac cong trinh khoan thdm do dia chét,
vi vay dé xéc dinh vj tri via than trong céc truong hop mét via, hdu hét cac mé déu sir dung phuong
phép dao 16 thdm do dé khoanh vung via than hodc khoan vuot triréc dé tim via dan dén lam tang
dang ké chi phi sdn xuét.

Tai Cong ty Than Méng Dwong, 1o doc via L7 mirc -250 khi thi céng khoanh vung, da géap da va
dao duoc 50 m nhung van chua tim thay via. Céc tac gia da dé xuét st dung thir nghiém méy ra da
cam tay georadar (GPR) dé danh gié kha ndng &p dung phuong phép dia vat ly dw béo diéu kién thi
céng trrée guong 16 doc via L7 mure -250; day la phuong phép duoc ép dung rong réi trén thé gidi,
déc biét trong thi céng xay dung déan dung, céng nghiép, dan hudng thdm do khoang san dat hiéu
qué cao. Tuy nhién, phuong phép nay chua duoc ép dung rong réi trong céc mé ham Io Quéng Ninh.

Két qua thir nghiém tai 16 doc via L7 mic -250 mé Méng Duong da xéc dinh & khodng céch 10-
50 m phia truéc guong van khéng phat hién théy via than da méat va cho thdy phuong phép dia vat
ly cé trién vong ap dung dé du béo diéu kién dia chét phia truéc guong trong qua trinh thi céng dao
16 va khai thac & cac mé ham 16 viing Quéang Ninh.

T khéa: Georadar (GPR), via than, séng phan xa, tin hiéu budc séng, 10 doc via L7.

1. DAT VAN BE

Hoat dong khai thac khoang san chra dyng
nhiéu yéu té dia chat tiém an chwa duwoc |am sang
td trong qua trinh tham do dia chat va thi cong xay
dwng ma, dan dén kha nang lam gidm nang suétkhai
thac, hodc gay ra nhitng nguy co mat an toan lao
dong [8]. Diéu kién dia chat mé tai khu vwc Quang
Ninh thuwéng cé nhirng déc thu nhat dinh, chiéu day
cac via than khéng 6n dinh ca theo dwdng phuong
va huwéng cdm; tinh chat dat da xung quanh rat da
dang, ttr mém yéu dé sap db dén bén virng, khé sap
dd. Mat khac, han ché clia cong tac thdm do khoang
san tai Viét Nam st dung mang lwéi 16 khoan tham
dd mdng va phwong phap néi suy chua thé duw bao
dwoc mot sd hién twong dia chat cuc bo trong via
than nhw vi tri da kep, nén yéu, hang kast nhé...
[1]. Dbi véi viec td chire khai thac hdm 16 & vung
Quang Ninh, nhirng van dé trén gidm kha néng chu
dong trong viéc tb chirc san xuét. Do d6, rat cAn mot
cdng cu co thé cho phép biét trudc nhivng diéu kién
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khai thac dé cé nhirng bién phap phong ngira, rng
pho cha dong, phwong phap dia vat ly la mét trong
nhi¥ng gidi phap co thé trién khai ngoai hién truwong,
dap (rng dwoc yéu cau trén.

2. NOI DUNG NGHIEN cUU

2.1. Cac phwong phap dia vat ly

Cac hoat ddong dut gay kién tao, da tru yéu, hang
Cac to,... c6 thé gay ra cac hiém hoa cho qua trinh
dao 10 khai thac than nhuw: 1am buc nwéc trong 10 khi
via than gap cac dwt gay chlra nwéec, khi trong qua
trinh dao 16 gap cac tui nwdc, tai khi tich luy trong
cac doi dwt gay pha huy, cling nhw lam sap |16 cac
dwong 16 khi cac dwong 16 ¢t qua cac déi dit gay
xung yéu [7].

Céac phwong phap dia vat ly thuong dung nhét va
cling dwgc danh gia la hiéu qua cao la phwong phap
dia chan phan xa (phan giai cao). Co s& vat ly dia
chat clia phwong phap nay 1a dwa trén sw khac biét
vé van tdc truyén séng siéu am (sonic velocity) cla
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GH (Geology Hydrophone) (rng dung trong cac dai
dat da ngudn gbc trdm tich [2,3]. Dung ngudn phat
séng ngang, va thu séng doc P béng hydrophone,
thu séng ngang S bang dau thu séng dia chan co
dién, dé tinh ra téc do truyén séng twong trng, tir
dé xac dinh tham sé dan héi. Phuwong phap radar
xuyén dat GPR-(Ground Penetrating Radar) cho
phép xac dinh d6 day ton tai clia cac I6p tram tich,
sw x&o tron bat thworng clia cAu tric clia cac tap dat
da, khoang san, cac cau tric cla tap da bén trén,
bén dwéi tap khoang san, cac hang kast, cac khu
vire nivt né, dat gay... [4,5].

Th&m do dia chan la mét tap hop cac phuong
phap dia vat ly dwa trén qua trinh kich thich va ghi
cac song dia chan khac nhau dé nghién clru cau
truc, thanh phan vat chat trong vé trai dat. Song
dia chadn nhan tao hinh thanh do cac vu nd tao
ra song trén méat dat lan truyén sau vao long dat.
Trén dwong di séng gap cac mat ranh gii dat da
c6 thanh phan va tinh chét co ly khac nhau. Mét
phan nang lwong dia chan bi phan xa tré lai, phan
khéac bj khuc xa va di vao chiéu sau lat cét dia chat.
Séng phan xa tré lai b& mat gan diém phat nguén,
con song khuc xa di qua cac |&p sau hon, co tbc do
truyén séng cao hon, tao ra séng trwot theo ranh
gi&i khac va trd lai mat dat [2,7]. Tai cac diém bat
ddng nhat cia méi trwdng phat sinh séng tan xa
truyén ra moi phia. Day la cac séng cé ich dwoc
st dung trong tim kiém tham do khoang san [3,5].

Dbi v&i cac khu vuc bi anh hudng béi nudc
nhw viing chtra nwéc & khu vire khai thac phia trén,
cac hang kast chira nuéde, khu viee nén yéu do anh
huéng clia dit gdy hodc cAu tric dat dabi vo nhau...
phwong phap do dién str dung dong dién tich ion véi
cac cudrng d6 va tan sé khac nhau. Cac dién tré cla
mbi loai d4t d& khac nhau thu lai bang cac may thu.
Phan tich két qua trén co s& phan tich quy luat hap
thu dién cda dién tr& suit nham thach v&i tan suét
trong khéng gian va thoi gian (ng véi tinh chéat vat
ly, héa hoc cla tirng loai nham thach cu thé. Khi cé

sw bat thuorng vé dién tré suat, bang phwong phap
suy luan sé cho biét d&c diém khu vire phat sinh cac
diéu kién dia chat mé bat lgi hay khéng [6].

Tham do dién tr& (Resistivity survey), la mét
phwong phap cuta dia vat ly tham do, b tri phat
dong dién vao dat da va do hiéu dién thé tai cac vi
tri thich hop théng qua hé thdng cac dién cwc (goi
gon la Hé dién cuc, Electrode array), tir dé thu dwoc
thong tin vé& phan bd dién tré suat thudn (Ohmic)
clia moi trwdng. T d6 thyc hién phan tich giai
doan dé xac dinh va phan chia dat da theo thanh
phan, tinh chat va trang thai cia chang [9]. Trong
do dac truyén thdng, thdm do dién tré ding ngudn
dién dong khéng déi (DC), vi du cac pin hom (Batt.),
phat dong vao dat qua hai dién cwc dong A va B
(co nwée goi la C1va C2, Current), cd Ampe ké do
dong phat |. Tai diém can do 1 hai dién cwc thé M
va N (cé nwée goila P1 va P2, Potential), va MiliVolt
ké do hiéu dién thé AU. Vi dong dién |a khong dbi,
nén phan b dong va dién thé trong dat la qua trinh
dirng, tire 1a cac phan bd nay duoc xem xét gibng
nhw véi truong tinh dién, khi biéu dién bang cac
dwérng dong (Current Flow Lines) va mét dang thé
(Equipotential Surfaces) thi cé dang twong tw voi
dwong dong va mat dang thé cla cac dién tich
diém, cling nhw ap dung [8,9].

Nguyén ly hoat déng st dung séng chan dong
(CD) hoac song dién tr (BT) la dung séng CD
ho&c DT truyén vao khu vwc can nghién ctru, sau
do thu lai cac phan xa béng cac may thu. Dwa trén
tinh chat vat ly cGa céac loai dat da khac nhau thi
c6 cac budc séng truyén khac nhau, khi cac buéc
séng dot ngot thay dbi vé quy mod, buéc chay,
tbc dd hodc bi nhiéu loan sé& co6 cac két qua khac
nhau. Vi du, khu vuwc nhiéu loan nhiéu 1a khu vwc
d4t d4 hoac via than bi phan cat, tly mic d6 nhidu
loan va bwéc nhiéu loan dé xac dinh kich c¢& cua
dut gay; hodc budc séng dot ngdt bi thay déi ti sd
truyén song c6 thé xac dinh khu vuc do ton tai cac
loai da kep hodc di thwong 1a nén yéu... Cac két
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H.1. Mé hinh thu - phat song
(a)- cdcséng 6 viing gan ¢6 phan nang lweng khiicxa ra méi truong bén ngoai, truéng song 6 khu
vuc xa (goc téi lon hon gac téi han qgh) thi toan bo cac tia song tap trung 6 trong kénh (khong 6
khtc xa ra phia ngoai kénh);(b) va (c) - cach xac dinh méi quan hé giita pha va van téc pha.
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qua phan tich dwa vao cac buwdc séng léch chuan
so v&i bwéc séng ban dau dé két luan. Tong két
cac nguyén tac lam viéc cta phuwong phép nay
nhw sau: (1) - Xac nhan hiéu qua cda dia chan
trong viéc phat hién cac dit gay co bién dé nho vei
dod chinh xac cao (70+80%). (2) - Téc dd truyén
séng trong cac 1&p than thuwdng nhd hon nhiéu so
véi toc dd truyén séng trong dat da kep than. (3)-
Viéc ghi song dwoc tap trung vao ghi cac pha Airy
nén nguoi ta st dung cac dai tan sb cao tir vai
tram Hz dén 800 Hz, do nhay clia may dam bao

Ngudn phat/dau thu

but gay

a)

ghi tét dwoc cac séng phan xa ciing nhw khuc xa.

O mét phia ciia |&p than bé tri ngudn phat va thu,
khi phat séng, séng chay tr ngudn doc theo céac tia
tlv tréi sang phai. Khi 16p than déng nhat ta khong
thu dwoc tia song quay tré lai. Khi trén dwong di
trong I&p than t6n tai cac déi twong phan xa séng
nhw dat gay thi cac tia sobng phan xa quay tr& lai
may thu theo cac tia tlr phai sang trai vi vay nhiém vu
quan sat séng la quan sat cac tia phan xa quay tr&
lai. Sw tn tai cac tia phan xa quay tré lai chirng té
sw c6 mat clia cac déi pha hily nam trong tang than.

H [m]

H.2. M6 hinh hoat dong ciia song kénh
a) Mé hinh truyén séng phan xa trong I6p than; b) Hinh dang mé phéng 3D ciia khéi di thugng

Phuong phap GPR la phwong phap hién dai
dwa trén co s ly thuyét clia trwéng song dién to &
dai tan sb tlr 10-3000 MHZ dé nghién clru ciu tric
tAng nong bén dwdi mat dat. Song dién ti phatra tor
&ng ten phat, lan truyén trong médi trworng khao sat
va phan xa tré lai ang ten thu ttr cac mat ranh gidi
hodc cac dbi twong co cac thong sb thuan loi cho
viéc phan xa séng dién tr. Do dai tan sé hoat dong
clia phuwong phap nay rat cao nén dd sau khao sat
nhé hon nhéu so véi cac phuong phap dién ti khac.

Radar xuyén déat dwoc st dung véi mot bd may
phéat va thu séng dién tlr v&i nhidu &ng ten véi tan
s6 khac nhau (250 MHZ, 700 MHZ, 100 MHZ...)
tly theo tinh ch&t moéi trwdng, muc dich va diéu
kién khdo sat. Tan s phat cta ang ten cao hon
cho phép d6 phan giai tbt hon nhwng khéng xuyén
sau trong khi tan sé thap hon cho phép tham nhap
sau hon nhwng d6 phan giai kém hon. Do do, viéc
lwa chon tin sb ang ten 14 rat quan trong dé cé két
qua tét nhét.

2.3. Ap dung cac phwong phap dia vat ly xac
dinh via than tai Cong ty than M6ng Dwong

Lo doc via L7 mure -250, khi thi céng nhung xuét
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hién hién twong mét via, 16 da di trong da 50 m
nhwng chua gép via than. Can phéi xac dinh phia
trwdc co kha nang gap via than hay khéng?

Dé xac dinh c6 via hay khéng, st dung hé thdng
Radar xuyén dat dwoc thiét ké béi Vién Dia ky thuat
Na Uy (NGI). Hé théng gébm c6: May tinh xach tay
c6 cai d&t phan mém thu nhan va phan mém xa ly
sb liéu, thiét bj diéu khién, bd khuéch dai tin hiéu
song dién tir thu nhan duoc, hé thdng cap ndi dai
40m, anten phat va thu séng dién t c6 dai tan tw
10 - 800 MHz va mét sb thiét bi khac.

Céac tuyén do radar dwoc thiét ké ngang va
doc theo mat thiét dién ciia vach noi méat via. Tan
sb phat séng s dung duoc thay ddi dé& khao sat
theo cac dé sau khac nhau. Bén canh dé, chung
t6i cling str dung 2 cach do do |a do tw dong (thiét
bi sé ty dong thu di¥ liéu sau 0,2 s/diém) va do thu
cobng (do ngwdi st dung tw nhan nat ghi di liéu).
Sau khi hoan thanh céng tac do dac, sb liéu sé
duoc xt ly bang phdn mém chuyén dung dé dwa
ra két qua la cac mét cét radar xuyén dét, trén do
sé thé hién dwoc cac dic trung vé trwong séng
trong cac moi trworng dat da khac nhau.
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Cac thiét bi dia vat ly da s& dung ké trong Bang 1.

Bang 1. Cacthiét bi do tai hién truong

Tén thiét bj M6 ta tinh nang S6 lwong
1 |Rasayngitnarauy) | Snde b el e seoing |
5 Thiét bi do dia chan ES-3000 | Xac dinh dia tang, cau trac dat da, céc bt thuong o
(Geometrics, My), 12 kénh trong khoi dat da dwa trén vi dia chan
3 Thiétbjdodién tré suat Ohmmaper | Xac dinh dia tang, cau trac dat da, cac bt thudng 01
TR1 (Geometrics, My) trong khoi dat da dwa trén dién tré suat

Thiét bi do dién tr& suidt Ohmmaper TR1
(Geometrics, My) st dung v&i muc dich xac dinh
trwong cAu truc, dirt gay, trudng quang; Xac dinh
do sau bé mat trdm tich téi da gbc; Xac dinh hoat
dong cua treong dia nhiét; Xac dinh vj tri cac hang
kaster; Xac dinh cac tAng chra nwéc ngam...

S dung hé théng Radar xuyén dat (NGI). Hé
thdng gdm c6: May tinh xach tay cé cai dat phan
mém thu nhan va phan mém x& ly sé liéu, thiét bi
diéu khién, bd khuéch dai tin hiéu song dién t thu
nhan dwoc, hé thdng cap ndi dai 40m, anten phat
va thu séng dién tir co dai tan tlr 10 — 800 MHZ.

Cac tuyén do radar dwoc thiét ké ngang va doc
theo mat thiét dién cda vach noi méat via. Tan sb
phéat séng s dung dwoc thay déi dé khao sat theo
cac d6 sau khac nhau. Bén canh do, chung téi
ciing st dung 2 cach do dé 14 do tw dong (thiét bi
sé tw dong thu dir liéu sau 0.2 s/1 diém) va do tha
cong (do ngwdi str dung tw nhan nat ghi di ligu).
Hai thiét bi: Radar xuyén dat NGI va thiét bi do dia
chéan ES-3000 duoc thye hién dong thoi dé tham
chiéu két qua trinh bay tai muc 3 cla bai bao.

3. KET QUA VA THAO LUAN

Can clr vao cac mat cat GPR thu dwoc sau khi
xt ly bAng phdn mém chuyén dung, cé thé duara

H.4. Mat cit thang ditng sit dung kiéu do thi cong

mot s6 nhan xét nhw sau:

- Trong khoang céch tir 0 dén ~3 m tan sb séng
manh hon va sau d6 thi tAn sé séng gidm dan do
sy gidm nang lwgng. Trén cac mat cat GPR ta
nhan thay rang trong khoang d6 sau ttr 0 — 10 m thi
trwdng séng dién tir twong déi déng nhét, khong
nhan thay bat ky di thweng ndo thé hién co sw xuét
hién cla via than hay déi twong nao khac;

- Két qua do trwdc gwong & khodng cach tir 10
dén 50 m véi tan sb phat tir 40 — 400 MHZ cho thay
tin hiéu bi nhiéu nhe tuy nhién mirc d6 nhiéu khéng
dang ké (cac Hinh H.3, H.4, H.6). Két qua nay cho
thay trwéc guwong dang thi cong khoang 50 m via
than bi mét chwa xuéat hién;

L

T

H.3. Mat cat ngang st dung kiéu do thi cdng

PAZBTS K TR COty

H.5. Mt cit ngang st dung kiéu do tu dong
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- Két qua x& ly &nh GPR thé hién hoan toan
twong tw dbi véi ca mét cat ngang va mat cat thdng
dirng theo ca kiéu do ty dong va do tha cong.
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H.7. So d6 bd tri ngudn phat song chan dong

Mét s6 tin hiéu thu dwoc tir may do dién tré suét
Ohmmaper TR1 két hop v&i khdo sat hién trwdng
thay xuat hién cac khe, A&t gdy nhd c6 phuong &
kinh tuyén. Diéu nay cling cb thém gia thiét hoat
dong kién tao co thé gay gian doan, mét via.

Thiét bi do dia chan ES-3000 thu séng tir viéc
nd 4 théi thudc doét pha trén guwong 16, dwdng kinh
16 khoan 42 mm, nap né |a 0,6 kg/16

A0
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H.8. Ghi nhan séng chan déng trong khu vuc

Nguén né cho ra xung lwc gan véi dang ham
Dirac 8, huwéng tda tron nén gan nhw chi tao ra
séng doc. Phan tich di liéu thu dwoc tir thiét bi
do chan dong trong pham vi 0-100 m phia truwéc
guwong phat hién khoang cach khoang 75-85m cé
xuét hién cac di thwong. Cac séng lan truyén trong
mai trwdng da gidm dang ké so v&i di chuyén trong
moi trwdng da.

4. KET LUAN

> Két qua thwc nghiém tai hién trwong cho thay

(3 CONG NGHIEP MO, SO 4 - 2023

kha nang &p dung cac may radar cam tay dé dw
bao diéu kién dia chat trwéc gwong 16 trong qua
trinh thi cong la kha thi cho cac khodng cach <50
m. Trong diéu kién co6 thé nén trién khai do trén
dién rong & mat bang va cac guwong 16 gan do véi
sb lwong may do va mang luéi 50x50 m. Béng thoi
c6 thé s dung cac phwong phap khac nhw séng
chan déng, dién tré suét... d& 1am gia tdng mc do
chinh xac ctia di liéu;

> Cac két quad GPR, véi cac dau hiéu dich
chuyén dia chat khéng chi theo phwong thang dirng
ma ca theo phuwong ngang (trwot bang) qua khao
sat dia chat so bo cling cé thé thay, kha nang gap lai
via than sau khoang 50-60 m khai dao theo huwéng
hién nay chua c6 co s& khoa hoc chéc chan. Can
¢4 nhitng phwong phap khac hé tro d& khang dinh
hwéng dao 16 hién tai la dung d&n. Sau khi chuyén
két qua thyc nghiém cho Cong ty, cac can bd da
thwe hién khoan thdm do vé phia trwéc. Két qua
dw doan séng chan dong twong thich véi két qua
khoan thdm do. Huéng dao 16 tiép tuc theo huwéng
cl va da gap via than & khoang 82 m sau guong.

> Phuwong phap st dung thiét bi dia vat ly néu
ap dung rong rai co thé 1a mot giai phap giup tiét
kiém chi phi san xuét do khéng phai dao nhiéu mét
16 tham do O
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RESEARCH ON APPLICATION OF GEOPHYSICAL METHODS IN PREDICTING
THE MINE GEOLOGICAL CONDITIONS AT MONG DUONG COAL COMPANY

Nguyen Phi Hung, Vu Minh Ngan

ABSTRACT

Inthe underground mining, local geological factors such as tectonic faults causing loss of seams, karst
caves, rock partings... are identified particularly by geological exploration drilling work. In order to locate
the coal seam in case of loss of seams, the exploratory excavation and/or drilling are mostly applied to
determine the coal seam, so this work increases significantly the production cost.

At Mong Duong coal Company, in the process of constructing the level gallery along the L7 seam, -250 level
encountered hard rocks, in spite of digging 50 meters, the seam was not still found. This paper proposes a
method of using Ground Penetrating Radar (GPR) which is popular in the world, especially in civil and industrial
construction and guiding mineral exploration with high efficiency, to assess the applicability of geophysical
methods in predicting construction conditions in front of the level gallery along the L7 seam, at the level of -250 m.

The results of none detected lost seam in the experiment in the distance of 10 - 50 meters in front of
heading face at the level gallery along the L7 seam, -250 level, in Mong Duong mine shows the good
application of the geophysic methods in predicting the geological conditions when underground mine
heading and exploitating in Quang Ninh.

Keywords: Georadar (GPR), the coal seam, reflected wave, wavelength signal, haulage roadway
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