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TOM TAT

N6 min la phuong phap lam toi dat da cé hiéu qua trén hdu hét cac mé 16 thién néi chung
va céc mad 16 thién xubng séu néi riéng. Khi khai thac tai céc tdng séu, nwéc ngdm da lam
tdng chi phi khoan né do phai st dung thubc né chiju nwéc, gidm hiéu qud dap vé dat da.
Dé khac phuc cac nhuoc diém dé, cac nha khoa hoc & trong va ngoai nwéc da nghién ctru
vé céc gidi phép cong nghé hé tro nap thudc nd Anfo cach nuwéce trong 16 khoan cé nuéc véi
nhirng thanh céng va han ché nhét dinh. Ké thira céc nghién ciru di trurde, bai béo trinh bay
phwong phép nap thubéc né Anfo trong tui nilon trén mé hinh twong dwong véi cac diéu kién
khéac nhau. Két qua thd nghiém trén mé hinh cho phép xéac dinh dwoc céc yéu té anh huéng
dén hiéu qua céng nghé nap thudc né Anfo céch nuéce trong 16 khoan chira nwéc. Tir d6 hoan
thién phuwong phép nap véi céng nghé dé xuét, lam co sé& dé trién khai thuc nghiém phuong

an céng nghé trén khai trvong mé.

Tir khéa: nap thubée nd Anfo trong tui nilon, céng nghé nap cach nuéc, né min trong 16 khoan

chtra nuwée.

1. DAT VAN BE

Hién nay, ty 1& thubc né chiu nwédc dwoc st
dung trén cac moé than 19 thién Ién vung Quang
Ninh cé xu hwéng gia tang theo d6 sau khai
thac. Theo sb liéu thdng ké t» ndm 2018+2022,
tang 18,4%, twong ng v&i 45,72% nam 2018 va
54,16% nam 2022 tai cac mo than 16 thién Béo
Nai, Coc Sau, Cao Son, Khe Cham Il va Ha Tu. Da
sb cac bai min cé ty lé thudc nd chiu nuéc trung
binh tr 30+50%. Nhitng khu vuc tAng khai thac
gan day mé thwong cé diéu kién dia chat thay van
phtrc tap, ty 1& thudc nd chiu nuwéc cé thé 1én dén
70+100%. Theo d6, mbi nam sé phat sinh chi phi
dé str dung thubc nd chiu nwéc trén cac mé than
16 thién, chuwa k& mot sb chi phi khac phat sinh
trong qua trinh nap min nhw: Bom thoat nuwdc tw
16 khoan, nap min theo cdng doan,... da lam tang
gia thanh khai thac téng sau. Vi vay, viéc nghién
ctru, xac dinh cac yéu t6 anh hwdng dé hoan thién
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giai phap céng nghé st dung thuéc nd khéng chiu
nwdc nap cach nwéc trong cac 16 khoan ¢o nwéc
va cac giai phap ky thuat khac dé giam gia thanh
c6 y nghia thuc té.

2. NOI DUNG NGHIEN clU

2.1. Mét s6 két qua nghién ctru, ap dung cac
giai phap céng nghé né min khu vwc dat da
ngam nwéc

2.1.1. Trén thé gi&i

Chi phi cho coéng tac né min thuwéng chiém tiy
15+20% tbng chi phi khai thac trén md 16 thién. Tuy
nhién, chi phi trén sé tang tr 2+3% khi mé khai
thac dwédi mre thoat nwéce tw chdy do viéc tang
chi phi khoan, chi phi bom nuwéc, that thoat lwong
thudc,... [4]. P& nang cao hiéu qua nd min trong 16
khoan chlra nwéc, cac gidi phap cong nghé dwoc
ap dung trén thé gi¢i theo 03 huéng (Hinh H1).
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(1) Cong nghé nap cach nwdc

- Map thudc !m khdng chiu (2) Céng nghé nap hon hop

NS trnng ang PV,

- Map thudec nd khéng chiu
NFSC tmng tii nilom;

- 54n pham hon hop nhil
thng va Anfo;

{3) Ha thip mwe nuwdc

- Thuqc nd khéng chiu nuwéc

nap noi. no cad;

I-Iun hu:f tI}unu: nd chiu
nuqc iet bi dur chan cot
thuoc.

I;Iun hop thudc nd cé tée 66 |~ Khoan ’?93“9]"33 nude;
- Borm thao nude 1o khoan.

H.1. Cac gidi phap cong nghé
nap thudc trong 16 khoan
chifa nudc da dugc ap dung

(1) Céng nghé nap cach nuéc

trén cacmo 1 thién thé giéi

Coéng nghé dwoc thwe hién véi 03 nhém gidi phap thude nd Anfo nap cach nwéc bang 6ng PVC, tui nilon
va bot ky nwéc HP dwoce nghién clru béi Hyongdoo Jang [5] (Hinh H.2).

a, Nap thuéc né Anfo trong
ong PVC tai mc’:l Zhundong,
Trung Quéc [10]

b, Nap thubc né Anfo trong tdi nilon
tai mé Mangoola, Uc [8]

i SRR

== Bua

?}\\% e

=+ Bus

Thuds | Thuse
™ ad b

Bjr HP
Ll

Mye LT Mge

CHmee li-i\r

¢, Nap thuéc né Anfo
trén Iop bot ky nuoce tai moé
Queensland, Uc

H.2. Ap dung dién hinh céng nghé nap cach nuéc trén cac mé 16 thién thé gidi

Céc 6ng PVC, tui nilon va bot ky nuwédc HP déng
vai trd ngédn nwéec tiép xtc véi thube nd Anfo thuwéng.
Qua két qua ap dung trén cac md cho thay: Giai
phap nap trong tui nilon cé d6 bén co hoc cao phu
hop véi 16 khoan dwong kinh 16, chiéu cao muc
nuwdc H >3 m; 02 gidi phap con lai ap dung cho 16
khoan c6 dwéng kinh 16 khoan d < 165 mm va chiéu
cao muwc nwéc Hn <3 m.

(2) Céng nghé nap hén hop

Giai phap cla cong nghé la giam khéi lvong st
dung thudc nd chiu nwéc trong 16 khoan béng viéc
két hop vé&i thubc nd Anfo va thiét bi hd tro khac
xem hinh 3. Két qua ap dung cho thay, hiéu qua pha
v& dat da dwoc cai thién va cd hat ddng déu hon.
Tuy nhién, chi phi nd min khéng thay déi ho&c thay
ddi khong dang ké.

a, Hén hop thudc né Anfo va nhii
tirong st dung tai mé Hoa Ky [6]

b, Két qua n6 hén hop nhi tirong
téc dd no cao tai md Zelenikivec,

c, Két hop thubc né nhi tuong
va thiét bj dw chéan [5]

Ukraina [7]
H.3. Ap dung gii phap céng nghé nap hon hgp trong 16 khoan chita nudc
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(3) Ha thdp muc nuéc
Co6ng nghé sir dung may khoan ngang tai chan tang dé ha thAp muc nwéc hodc may bom thoat nwéc
trwc tiép tir 16 khoan (Hinh H.4).

a, Khoan théo nudéc tai chan tang [9]

b, Méy bom thoat nuéc 16 khoan [11]

H.4. Ap dung gii phap ha thap muc nudc trong 16 khoan chita nuéc

Giai phap khoan thdo nwérc tai chan tang rat kho
thwe hién, doi héi may khoan chuyén dung. Nguwoc
lai, gidi phap st¢ dung may bom thao nwéc hién
dang la giai phap ap dung phd bién va 1a cong tac
chuén bj can thiét trwéc khi thwe hién nap thudc
trong 16 khoan c6 nuérc.

2.1.2. Trong nwoc

Hoi nhap cac nghién ctvu thé gidi, tr ddu nhirng

nam 2000 dén nay, cac nha khoa hoc trong nuéc
da co nhirng nghién clru vé& cac gidi phap khoan nd
min (KNM) trong khu vuc dat da ngdm nuwéc nhu:
Nghién ctru kha nang ap dung céng nghé nd min st
dung tui nilon trén cac ma 16 thién Viét Nam (2004)
(Hinh H.5) [1]; Nghién cu nang cao hiéu qua nb
min dw&i mae thoat nwéce tw chdy cho mé than Tay
Nam Ba Mai (2011) [2].

H.5. Nap thuéc né Anfo thudng trong tii nilon trén khai truéng mé than Coc Sau [1]

Ngoai ra, Tdng Cong ty Cong nghiép Hoa chét
md - Vinacomin da nghién ctvu, san xuét loai thudc
nd nhii twong roi chuyén dung dwoc co gidi héa
nap trong 16 khoan c6 nwdc (NTR-06, NTR-07,
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NTR-08). Cac gidi phap hd tro ddm bdo mat do
nap, giam tén that lwong thude trong 16 khoan ngam
nwéc da dwoc ap dung nhuw nap trong éng PVC,
nap trong bao dira va bom thao nwéc (Hinh H.6)
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-

a, Co gi6i hba nap thudc

b, Nap trong éng PVC

¢, Bom thao nwéc

H.6. Cdng nghé nap va hé trg nap nhii tueng roi trén mé 16 thién

Nhin chung, cac giai phap céng nghé déu
mang dén hiéu qua tich cuyc trong cong tac lam toi
dat da va giam ti 1& da qua cd. Mot sb giadi phap
cOng nghé hién dang dwoc sir dung la phwong an
nd trong 16 khoan c6 nwéc nhw: Nap thuée nd hén
hop Nhi twong roi - thuéc ndé Anfo, nhii twong roi
- bao dura,...

Tuy nhién, vé&i gidi phap nap trong 6ng PVC, khé
khan trong céng tac nap v&i chiéu cao cot nuwéc va
théng s6 KNM duéng kinh 16n nén hién khéng con
duoc ap dung. V&i cong nghé nd min s dung tui
nilon, trong nghién ctu trwéc day do chwa phan
tich day du vé cac yéu td anh hwéng dén cong tac
nap thuéc nén khi nap thudc da xay ra mot sb hién
twong nhw: Van xoan, day ndi, khong ddm bao mat
do nap.

Vi vay, trong nghién ctru nay, cac yéu té anh
hwéng dén cong tac nap thudc nd trong tdi nilon
duwoc dé cap dén day da hon va phan tich trén mo
hinh twong dwong. Tr d6 xac dinh phwong phap
nap phu hop dé tiép tuc trién khai cdng nghé nap
trong tui nilon trén hién trwdng.

2.2. Xay dwng mo hinh twong dwong

2.2.1. Cor sé thiét ké va ché tao mé hinh

2.2.1.1. Co’ sé thiét ké

M6 hinh twong dwong dwoc xay dwng duwa trén
2 co s& chinh: (1) Thong s md hinh thtr nghiém;
(2) Véat liéu twong duong.

(1) Théng s6 mé hinh dwoc thiét ké dwa trén
thong s6 KNM chd yéu ap dung trén mé 16 thién
(Bang 1).

Bang 1. Théng sd thiét ké mé hinh thir nghiém

Gia tri thiét

Théng s6 quy doi trén Gia tri

Thong so BOMVI L & chillyéu mé hinh SOhmh e
1 | Chiéu sau 16 khoan m 17,5 Chiéu cao mé hinh 3,5 Tile1:5
" E Chiéu cao nap vat liéu .

2 | Chiéu cao nap thudc m 9,5 £z 1,9 Tilé 1:5
twong dwong thudc no

3 | Chiéu cao I4p bua m 8,0 St @0 e Vit 150 o Ti 16 1:5
twong dwong bua

4 | Puwong kinh 16 khoan mm 250 Pudng kinh éng nap 250

(2) Vat liéu twong dwong dwoc st dung trong
moé hinh 1a vat liéu dai dién cho thudéc ndé Anfo
thwdrng (Phan Uré 46,3% Nito két hop hat xép roi),

bua (cat), day ndé dau ghép trong 16 khoan (day
dién 2x2,5-0,6/1 kV), thanh 16 khoan (6ng mica)
(Hinh H.7).
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a, Ong mica

H.7.Vat liéu
tuong duang
st dung trong
mb hinh

d, Cét vang e, Déy dién 2 x 2,56 - 0,6/1 kV

Ngoai ra, v&i cong nghé nap trona tii nilon_nauvén vat liéu dac trwng bao gdm: Tui nilon, phéu rét thudc
C o oaa oz . Hinh H.8.
va gia do pheu xem himir8=

H.8. Nguyén
vat liéu dugc st
dung cho cong
nghé nap trong
tdi nilon

a, Tui nilon d6 bén cao b, phéu rét thuéc né

2.2.1.2. Ché tao mé hinh nhém nghién ciru ché tao dwoc chia thanh 2 phéan:
P& dam bao an toan va én dinh cla mé hinh  Khung d& 6ng mica va thang 1&n xuéng mé hinh. M6
trong subt qua trinh nap, mé hinh thuc nghiém do  hinh 3D thiét ké va mé hinh thuc té xem Hinh H. 9.

H.9. Mo hinh tueng duong thit nghiém giai phap cong nghé nap trong ti nilon
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2.3. Thir nghiém

2.3.1. Phwong an nap thwr nghiém

Theo két qua nghién clru vé anh huéng cla
nwédc ngam dén cong tac nd min [3] cho thay, chiéu
cao cdt nwde trong |6 khoan tai cac mé than 16 thién
Viét Nam khai thac xudng sau, thay di trung binh
tr 0+55% so v&i chiéu sau 16 khoan theo thiét ké.
Do d6, nhdm nghién ctru xay dwng 02 phwong an

v&i chidu cao cot nwéc thay doi tlr 0+55% so VO
chiéu cao mé hinh theo ti I&;

- Phwong an 02: Nap thuéc phan doan st dung
bua cat v&i chiéu cao cot nwéc thay doi tir 0+55%
so v&i chiéu cao mé hinh theo ti 1&.

2.3.2. Phwong phap nap thie nghiém

Phwong phap nap th(r nghiém dwoc xay dwng
dwa trén kinh nghiém ap dung phwong phap nap st

dung tui nilon trong cac nghién ctru trong va ngoai
nwéc xem bang 2 (Bang 2).

nap thtr nghiém:
- Phwong &n 01: Nap thudc lién tuc trong tui nilon

Bang 2. Phuang phap nap thir nghiém trén mo hinh tueng duong

Phwong phap

Stt thir nghiém

Ky hiéu

Noi dung

Bwéc 1: Chuan bi tai nilon theo chiéu sau 16 khoan;

Buwéc 2: Chuén bi vat nang day tui bang vat liéu twong dwong
Anfo thwéng. Pay tui dwoc budc chat, khdng dé nwéc ngdm vao
trong tui nilon;

1 | Phwong phap 01 PP1 Buwdc 3: Tha tui nilon vao trong 6ng, phan dau cua tui duwgc budc
vao ngam gitr ctia phéu. Miéng loe clia phéu dwoc dat trén miéng
ong;

Buwéc 4: Nap vat liéu, mdi nd twong dwong theo chidu cao nap
thudc, thao phéu va 14p bua.

Cac buaoc dwoc thue hién twong tw nhw PP 1. Tuy nhién, tai buwéc

PP2 2, vat nang day tui duoc thay bang cat hoac dat da.

2 | Phwong phap 02

Buwdéc 1 va buéce 4 dugce thye hién twong tw nhw PP1. Budc 2 va
bwéc 3 dwoc thay ddi nhw sau:

3 | Phuwong phap 03 PP3 - Bude 2: Day tui dwgre bude chat, khéng co vat nang bén trong;

- Buoc 3: Day tui dwoc git gan day voi rét ctia phéu. Miéng loe
clia phéu duoc dat trén miéng ng.

Cac budc dugce thye hién twong ty nhw PP1. Tuy nhién, phéu
dworc gilr thi cong, miéng loe ctia phéu cach miéng éng khoang
60 cm, voi rut ctia ph&u nam trong 6ng khoang 40 cm, tai nilon
ludn dwoc gilr thang theo phwong thang ding tir day tui 1én dén
voi rét ctia phéu.

4 | Phuwong phap 04 PP4

Cac buwoc thye hién twong tyw nhw PP4. Thao tac gilr thd cong

PPS duwoc thay bang gia d& phéu.

5 Phuwong phap 05
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3. KET QUA VA THAO LUAN

3.1. Nap thudc nd

Cong tac nap thtr nghiém trén mé hinh twong dwong véi gidi phap cong nghé nap thudc nd trong tui
nilon (Hinh H.10).

a, Tha vét nang b, Budc phéu ¢, Thd mdi né, nap thubc

H.10. Thao tac thuc hién nap trén mé hinh tueng duong

M6t s6 giai phap k§ thuat duoc thuc hién (Hinh H.11).

H.11.

Ky thuat hé tro
nap nang cao
hiéu qua thit
nghiém

a, Vat ndng bang thuéc b, Vit ndng bang cét ¢, Gig d& phéu

Trong qua trinh thwec hién, cac rii ro ¢ thé xay ra déi véi phwong phap nap thubc nd trong tui nilon
(Hinh H.12).

c, Gap tai d, Buc tui

a, Van tai

H.12. Mét sé rai ro xay ra khi thuc hién nap trong tui nilon
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0 G 0 15 20 25 30 M 40 4b

1} CET N BAN BAL, %

vsde [ e C&t thudc phdn doan

a, Mat d6 nap trong éng thir nghiém

¢, Muc nuéc thay déi trong éng véi cot thube nap
phan doan bua cat
H.13. Két qua thii nghiém c6ng nghé nap trong ti nilon
trén mo hinh tuong duong

T Hinh H.13 cho thay, mat d6 nap trong éng
thir nghiém véi cot thude lién tuc tét hon khi
nap phan doan xem Hinh H.13a. Tuy nhién, v&i
cot thude nap lién tuc, gidi han nap hiéu qua tai
chiéu cao cdt nwdc ban dau 1a 25% xem Hinh
H.13b, sau dé tir 30% c6t thubc trong tui cé xu
hwéng néi. Con cot thube nap phan doan, gidi
han nap tang Ién 5% so v&i nap lién tuc xem
Hinh H.3c.

3.2.Cac yéu té anh hwéng dén cong tac nap
thudc né trong tui nilon

Qua 72 lan thuc hién nap th nghiém v&i
nhirng thanh cong va that bai nhat dinh, cho thay
céac yéu td anh hwdng dén cong tac nap thubc voi
cébng nghé nap trong tui nilon nhw sau:

- Anh huéng clia yéu td tw nhién:

+ Chiéu cao muc nudc trong dng: Kho khan
trong qué trinh nap, phai ddm bdao tui ludn thang
dé tranh tinh trang vén, gap tui. Lwong thubc nap
khé chim xudng day 16 v&i diém nang la thubc khi
chiéu cao mwc nwéc lon > 1 m. Véi diém nang la

niudre déing ki trong dng K gilra tE nilon vis day ong

b, Muc nuéce thay déi trong éng véi cot thube nap
lién tuc

cat, tli chim xubng day éng, tuy nhién, dwéi ap
lwe thanh ng, thanh tui nilon bi bép chat, tao nat
that, lam cho lwong thubc nap khé xubng dwoc
day tai. D& dam bdo thuan tién trong quéa trinh
nap, diéu kién tién quyét can bom thao nwéc khoi
16 khoan;

+ On dinh thanh 16 khoan: Anh huwéng dén do
bén cda tui nap trong 16, tdng nguy co’ buc, rach
tUi di v&i nhirng 16 khoan cé da chia. C6 thé han
ché nguy co trén nhd ky thuat nap git tdi luén
thdng trong qua trinh nap.

- Anh hwéng cua yéu td ky thuat

+ Ky thuat nap: Cé anh huéng rat I6n dén ti
I& thanh céng cla phwong phap nap, cu thé: Git
duoc tui thang, phan cb dinh day tui tét sé giam
nguy co vé van, gap tudi, cling nhw nguy co buc tai
do co xat vao thanh 16 khoan ngoai thuc té. Bong
thoi ddm bao mat dé nap va thdi gian nap theo
yéu cau trong tui nilon;

+ Két cAu lvong thubéc nap: Quyét dinh dén
hiéu qua clGa phwong phap nap. V&i két céu
lweng thubc lién tuc nap trong tdi nilon, thao tac
nap twong ddi d& dang, dam bao thoi gian thi
céng, mat dd thudc nap. Tuy nhién, déi v&i két
cau lwong thubc phan doan, gay khé khan trong
qua trinh nap, tang nguy co buc, rach tui, ciling
nhw tang thoi gian nap trén 116 khoan.

Két qua thyc hién dbéi véi phwong an 1 dam
bdo mat dé nap thubc trong 16 khoan, phuong
an 2 khong dam bao dwoc mat do nap. Dbi voi
cébng nghé nap th&r nghiém, phwong phap 2 va
phwong phap 5 cia phwong an 1 cho két qua
kha thi: Bam bao dwgc mat dd nap; tui nilon
khéng bi gap, van xoén, khaéng bi rach; qua trinh
nap thuan loi.
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3.3. Xay dwng phwong phap nap hiéu qua
v&i cong nghé nap trong tui nilon

Tl két quad thlr nghiém trén mé hinh twong
dwong, nhéom nhién ctru xay dwng phwong phap
nap hiéu qua véi cong nghé nap trong tdi nilon, so
dd nap (Hinh H.14).
ip PEIXL

e

| Kip PBXL

., Bua |- =B

i o Digm nang bérg bua _:LE

b, Nap thuéc né
theo phuong phap 05

a, Nap thuéc né
theo phuong phap 02

H.14. S¢ d6 nap thudc né ANFO s dung tui nilon
trong 16 khoan 6 nuéc

- COng tac thi cébng phwong phap 2

Buwdc 1: Kiém tra muwc nwéc trong 16 khoan;

Buwdc 2: Bom hat thdo nwdc trong 16, danh gia
murc thay tinh héi phuc trong 16 khoan;

Budc 3: Kiém tra va xt ly da chia trong thanh
16 khoan (néu cé);

Bwdc 4: Chuan bi tui nilon theo chiéu sau 16
khoan;

Buwéc 5: Chuan bj vat ndng day tui nilon bua
min (khoang 5+7 kg), day tui nilon dwoc budc
ch&t d& nwéc khdng ngdm nguwoc vao trong tui;

Bwdc 6: Long day tai thém 1 16p tui nilon, sau
do tha xubng day 16 khoan;

Budc 7: Gilr tai khong bi chung trong 16 khoan
va phan dau cla tui dwoc budc chat vao ngam
gitr ctia phéu, miéng loe cla phéu dwoc dat trén
gia d& phé&u dé gil tui nilon luén thang trong quéa
trinh nap;

Buwéc 8: Nap thudc, mdi nd, kip nd theo ho
chiéu thiét k&, sau dé thao phéu, 14p bua va tién
hanh né min.

- Cong tac thi cong phwong phap 5

Buwdc 1: Kiém tra muwc nwéc trong 16 khoan;
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Buwdc 2: Bom hat thao nwéc trong 16, danh gia
mdrc thay tinh héi phuc trong 16 khoan;

Budc 3: Kiém tra va xtr ly da chia trong thanh
16 khoan (néu co) ;

Bwdc 4: Chuén bi tui nilon theo chiéu sau 16
khoan;

Budc 5: Chuan bi vat nang day tai nilon bang
thuéc nd Anfo (khodng 5+7 kg), day tui nilon
dwoc budc chat dé nuwéc khéong ngdm nguwoc
vao trong tui;

Budc 6: Long day tai thém 1 1&p tai nilon, sau
dé tha xubng day 16 khoan;

Buwac 7: Gilr ti khéng bj chung trong 16 khoan
va phan dau cua tui dwoc budc chit vao ngam
gir cha phéu, miéng loe cla phéu dwoc dat trén
gia d& phé&u dé git tai nilon luén thang trong qua
trinh nap;

Buwdc 8: Nap thubdc, mdi nd, kip nd theo ho
chiéu thiét k&, sau d6 thao phéu, 1ap bua va tién
hanh né min;

Nhw vay, véi 02 phwong phap thi cdng bai bao
dé xuét dwa trén két qua thir nghiém nap st dung
tui nilon trén mé hinh twong dwong gitp khac phuc
s ¢b gap, xoan, that va giam rai ro buc tui nilon
gap phai trong cac nghién ctru thir nghiém trudc
day khi st dung tai gan nilon vao phéu, miéng loe
cta phéu dwoc dat nam trén miéng 16 khoan, voi
cach thi cong d6 sé& khong kiém soat dwoc tinh
trang cla tui trong 16 khoan, lam gidm hiéu qua
cta céng nghé nap trong tui nilon trong 16 khoan
chira nuéec.

4. KET LUAN

Céng nghé nap thudc nd st dung tdi nilon 1a
mot gidi phap goép phan gidm chi phi s& dung
thuéc nd chiu nwéc trong diéu kién nd min ngay
cang kho khan dbi véi cac mé than xudng sau
hién nay. Theo két qua tht» nghiém trén méd hinh
twong cho thay: Cac yéu té tw nhién (chiéu cao
muwc nwéc trong dng, 6n dinh thanh 16 khoan) va
cac yéu tb ky thuat (ky thuat nap, két ciu lvong
thuéc nap) 1a 02 yéu té chinh anh huwéng dén
céng tac nap trong tui nilon. Ttr d6, xay dwng 02
phwong phap thi céng trong diéu kién thay van
tai 16 khoan khac nhau, lam co s& dé trién khai
thiee nghiém phwong an cdng nghé trén khai
trwong mé O
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FACTORS AFFECTING ON EFFECTIVENESS OF ANFO CHARGING TECHNOLOGY
IN WATER-FILLED DRILL HOLES AT OPEN PIT MINES

Doan Van Thanh, Do Van Trieu,
Hoang Manh Thang, Tran Dinh Bao
ABSTRACT
Blasting is an effective method for efficient rock fragmentation in most open-pit mines, including deep
open-pit mines. However, when mining at deeper levels, groundwater increases the cost of drilling and
blasting operations due to the use of water-resistant explosives, which reduces the effectiveness of rock
fragmentation. To overcome these drawbacks, scientists both domestically and internationally have
conducted research on technological solutions to support the loading of water-resistant ANFO explosives
in water-filled drill holes, with varying degrees of success and limitations. Building upon previous research,
this paper presents a method for loading ANFO explosives in nylon bags on an equivalent model under
different conditions. The experimental results on the model allow for the identification of factors that
influence the effectiveness of loading water-resistant ANFO explosives in water-filled drill holes. Based
on these findings, the proposed charging method can be further improved and serve as a basis for
implementing field experiments to apply the proposed technology in open-pit mining operations.
Keywords: ANFO charger in nylon bags, a water-resistant charger technology, blasting in water-filled
drill holes.
Ngay nhén bai: 12/6/2023;
Ngay gtri phan bién: 14/6/2023;
Ngay nhan phan bién: 10/7/2023;
Ngay chap nhan dang: 12/7/2023.
Trach nhiém phap ly cua cac tac gia bai bao: Cac tac gia hoan toan chiu tréch nhiém vé céc sé liéu,
noi dung céng bé trong bai béo theo Luat Béo chi Viét Nam.
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