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THU MOI THAM QUAN TRIEN LAM
MINING & CONSTRUCTION VIETNAM 2026

Kinh giii: Ban lanh dao Doanh nghiép, Hi¢p hoi

Loi ddu tién, cong ty Informa Markets - Pon vi td chiic Mining & Construction Vietnam 2026 xin
duge ghii t6i Quy Pon vi 101 chao trén trong, 16i chiic strc khde va thanh cong!

Trong bbi canh nganh khai khoang va xéy dung Viét Nam dang budc vao giai doan chuyén minh manh
m&, hudng tGi hién dai hoa, an toan va phat trién bén viing, nhu ciu cdp nhat cong nghé, giai phap va
mé rong hop téc qudc té ngdy cang trd nén cp thiét. Mining & Construchon Vietnam 2026 dugc t6
chtic v6i muc tidu trd thanh diém gip g chuyén nganh hang dau, noi két néi cong ddng doanh nghiép,
chuyén gia va nha quan ly trong linh vuc khai khodng va xay dung.

Mining & Construction Vietnam 2026 - Trién lam Quédc té chuyén nganh Khai khoang & Xay dyung, du
kién di&n ra vao ngay 21-23 thing 4 nam 2026 tai Trung tim Trién 1&m Viét Nam (VEC) - Pudng Ciu
T Lién Trudng Sa, Dong Hgi, Pong Anh, Ha Noi. Sy kién quy tu céc doanh nghi¢p trong nudc va
quéc té hoat dong trong cac linh vyre mdy méc, thiét bj khai khodng, xdy dung, vat liéu, cong nghé, giai
phép an toan, ty dong hoa va chuyén ddi sb. Trién 1am hira hen mang dén nhiéu hoat dong chuyén sau
va gid tri thiét thyc nhu:

Cap nhét céc cong nghé, thiét bi va giai phap moi nhét trong nganh khai khodng va xay

dung.

Chudi hoi thao chuyén nganh v6i sy tham gia ctia cac chuyén gia, hiép hoi va doanh nghiép

dau nganh, tidu bidu nhu hoi thao “Chuyén dbi s6 nganh Mo - Khi céng nghé tao ra gia tri

thuc” do Trudng Pai hoc Mo - Bia chét chu tri td chic.

Chuong trinh két néi kinh doanh B2B, tao co hdi gap gd, trao dbi va hop téc gitta cac don

vi trong va ngoai nudc.

Tham quan, trai nghiém thyec té tai khu vyc trung bay san phdm va giai phap tién tién.

Ban T chirc tréin trong kinh moi Quy Don vi ding ky tham quan Trién 1am theo doan (tir 6 nguoi tr&
18n) dé dugc hudng céc quyén lgi uu tién, bao gbm:
- Pon tiép dic bigt tai quéy riéng va Chyp énh luu niém doan,

Phuc vu #n trua tai Trién 1dm (danh cho doan tir 6 ngudi).

H3 trg xe dua don danh cho doan tir 6 ngudi (Ban T4 chirc hd tro xe dua dén cho cac doan

ding ky trudc, voi diém dén tai mot sé khu virc trung tm TP. Ha Noi).

Phuc vu tra, café tai Trién lam.

H3 tro két nbi giao thuong v6i Doanh nghip thong qua chuong trinh két ndi kinh doanh

B2B.



Dé dugc hudng dan va nhan miu ding ky tham quan, vui long lién hé Ms. Eloise Nguyen (Thién Hing)
- Email: Eloise. Nguyen'@informa.com - SPT: (+84) 394 880 381. Vui long giri danh sach doan trude
ngdy 31/3/2026 dé Ban t6 chtc Tridn 1am c6 thé tiép d6n Quy Pon vi mot cach chu ddo.

R4t mong nhan dugc sy hop téc cia Quy Pon vi.

Trén trong./.

Noi nhén:
- Nhu trén
- Luu VP.




MINING & CONSTRUCTION VIETNAM 2026

“pOI MOI CONG NGHE VA HOP TAC QUOC TE HUONG TOI KHAI THAC MO BEN VUNG”

“NGHIEN CUU CAC GIAI PHAP KY THUAT NANG CAO HIEU
QUA KHOAN NO MIN TAI CONG TY THAN MAO KHE - TKV
VA XU HPONG NG DUNG Al TRONG THIET KE”

Ping Vin Kién'2, P Ngoc Thai2, Poan Pic Tho,, Lé Quic Khang?, Trin Ding Hai?,
Ta Ding PaiS, Tran Cong Thai’, Nguyén Vin Haif, Nguyén Vin Thanh, Ngé Vin Giap®, Tran Quoc Poan’
IChi héi truong chi héi Ky thudt né min cong trinh ngam, Hoi Ky thudt No min Viét Nam,
2Truwong Dai hoc Mé - Dia chat
3Cong ty CP Than Nui Béo- Vinacomin ; *Cong ty Than Thong Nhat- TKV ;
SCong ty Than Nam Mau- TKV ; Cong ty Than Mao Khé — TKV ; Cong ty Than Khe Cham — TKV

HA NOI - 21/04 2026



NOI DUNG

HIEN TRANG CONG TAC NO MIN TAI CONG TY THAN MAO KHE - TKV

MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN TAI CONG TY THAN MAO KHE — TKV

XU HUO'N G UNG DUNG AI TRONG THIET KE HQ CHIEU KHOAN
NO MIN PAO LO TAI TKV

KET LUAN




1.HIEN TRANG CONG TAC KHOAN NO MIN DAO LO TAI
CONG TY THAN MAO KHE - TKV

. \ BAN B0 BO SUNG PAO CHONG LO DOC Via BA, XUYEN ViA CAC CUP ViA 8 PONG BAC I MUC -150
Ty 16 1:1000
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(KG/cm?) Y (g/em’)

Gia tri lya
chon sir dung San két 1161,6 2,605 i
Cat két 1250,7 2616 | 1251
Bot két 756,3 2,630 _

Sét két 371,1 2,602

Gia quyén cac loai da theo ty 1¢ m 2,618 -

Lo doc via d4 via 8 Pong Bic II mirc -150 c6 chiéu dai L=1150m (tinh tir ng ba xuyén via ciip 5) dao
trong dia tang da cat ket phan 16p trung binh, do cirng f=8 + 10,

Dung trong




HIEN TRANG CONG TAC KHOAN NO MIN PAO LO TAI CONG TY
THAN MAO KHE - TKV

Théng sé ky thudt ciia thuéc né NTLT2

" e - Loai thuoc no

TT | Thong so ky thuat NTLT2
1 Kha ning sinh céng bang bom chi 270290

(cm’)
2 | D0 nén tru chi, mm >15
3 Tbc do nd, m/gidy 4.500 + 300
4 | Khdi lugng riéng, g/cm? 1,05+ 0,5
5 | Khoang cach truyén nd, cm >4
6 | Kha nang chiu nudc, gio >12
7 | Phuong tién kich n6 Kip no s6 8
8 [ Thoi han dam bao, thang 6

X3

» Cong ty than Mao Khé dang sir dung ho chiéu khoan nd min lap
chodid cohé sd kienco f=4+6,f=6+8,f=8+10vaf=1= 3 (khi
gap via than). Hién tai, cac dwong 1o da dao qua khu vue da rit ran
curng.

% Céc ho chiéu ndé min do Phong Ky thuiat — Cong nghe 1ap va Phéan

x1r0’ng dao 1o dang sir dung, trong do véi da gap pho blen 12 bot két

hat min c6 f= 6 + 8 ho chiéu khoan n6é min cé cac thong so chinh:

T6ng s6 15 min trén guong la 48 15;

Chiéu sau 15 khoan trung binh 1= 1,1m;

Téong lweng thude nd 1a 25 kg.

L)

LR

Két qua so d6 bo tri 16 min con s6 diém chwa phit hop nhu
khoang cach cac 16 min bién lay xa hon khoang cach cac 16
min pha:

> Thudc né NTLT2 1a loai thudc nd c6 sirc cong no thap, chi hiéu qua
khi no & gwong lo dat da cé d¢ kién co f<4. Khi da trén gwong cé do
kién co >4, cung vo6i chiéu sdu no min lén thi hiéu qua noé giam ro rét.




HIEN TRANG CONG TAC KHOAN NO MIN PAO LO TAI CONG
TY THAN MAO KHE - TKV
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H9 chiéu khoan né min sir dung thuéc né NTLD tai dwomglo DVD via 8 mirc -150 TBII (f=4+6) do
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Cong ty dang sir dung.

SO PO BO TRI LO MIN
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Ho chiéu khoan nd min sir dung thuéc nd NTLD tai
duwong 1o DVD via 8 mirc -150 TBII (f=6--8) do Cong ty dang sir dung.
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Ho chiéu khoan nd min sir dung thudc nd NTLD tai
duong 10 DVD via 8 mirc -150 TBII (=6 - 8) do Cong ty dang sir dung.

S0 HO BO TRI LO MIN
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H9 chiéu khoan nd min sir dung thuéc né NTLD tai dudnglo DVD via 8 mirc
TBII (f=6--8) do Cong ty dang sir dung.



DPANH GIA CHUNG VE CONG TAC KHOA NO MIN

> Ho chiéu KNM hién dang ap dung chua toi wu hoéa theo diéu kién dia chat va dac tinh
pha vo dat da tai guwong.

» Vigc chwa khai thac hi¢u qua vai tro ciia nhom 16 min dot pha lam giam hi¢u qua pha
da ban dau Dong thoi, phwong an to chirc n6 min chia thanh nhteu dot lam gia tang
thoi gian né min, kéo dai tong thoi gian chu ky khoan né min.nhiéu may khoan lam viéc

dong thoi, tuy nhién tai thoi diém doan nghién ctru khio sat tai gwong 10 chi ¢c6 mot
may khoan hoat dong.

> L1r0’ng bui va tleng on van con lén, anh hwong dén méi truwong vi khi hau gwong 10 va
sirc khoe nguoi thg (theo khao sat thuc té);

> 86 lwong thiét bi khoan con han ché, tai gwong chii yéu siv dung 01 biia khoan; mdc di
co thé cdi tao, bo sung dé nang lén 02 bua nhung nang sudt khoan van thap.

> Duwong 1o dwoc dao qua khoi dd cé dp ran chic cao, véi hé sé kién co thong thwong la f =
8 = 10, day la logi dd c6 kha nang chiu lwc lon, dp lién két bén chdt nén céng tic khoan
guwong gdp nhiéu khé khén, toc dp khoan chdm, tiéu hao nhiéu thoi gian va thiét bi.

> Qua tai liéu dia chat cho thay: dat da cing virng c6 d6 kién co trung binh tir 3,5+14,13. Nuéc
trong tang dat da chira than 1a loai nwéc trung tinh, it cé tinh dAn mon. Do vy, cong tic no min
da0 10 s& c6 nhirng khé khin do gip d4 rin cirng c6 do nén nén cao va hé so kién co dat da 16m
nhu san két va cat két (f =12).

> Dé ning cao hiéu qua cong tic khoan no min can sir dung nhém ddt pha phu hop dé tich khoi
dat da ra khoi khoi nguyén, tao mit thoang ban dau. Viéc lwa chon chiéu siu 16 min trung binh
ciing quyét dinh hiéu qua cong tac khoan ndé min dam bao dat da cé thé no ra dwoc cing nhw
khéong 1am x4 léch vi chong



CAC DANG POT PHA
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2. MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN

- Tinh lai ho chiéu khoan né min giir nguyén chiéu siu khoan ciia mé trong cung diéu kién dia chét; loai hinh két cAu chéng; trang thiét bi khoan;
chung loai thuoc no va phwong tién gay no; (chong thép SVP — no vi sai thuwong);

- To chirc lai cong tac nap no, c6 theo doi hién truong;

So db bb tri 16 min, S, = 11,0 m?; f=4--6, So' db bb tri 16 min, S, = 11,0 m?; f=8--10
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KY THUAT CONG NGHE CONG CAO HIEU

CONG TAC KHOAN NO MIN

So' dd b6 tri 16 min, S; =11.0 m?; f=10-12
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2. MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN

Vao ca 1, 2, 3 ngay 11/03/2026, tai guong lo xuyén via 9B+10 Tay
Bac Il mirc -150 (IIK 96) co diéu kién dia chat va cong nghé thi
cong twong dong voi duong lo doc via da via 8 Dong Bac Il miirc -
150, Cong ty than Mao Khé — TKV dat nhw sau:

1. Két qua thure hién trong qua trinh no min tai guwong 16

- Chiéu sau 16 khoan trung binh: 1,25m.

—
i
-
-
-

- S0 hrong 16 khoan: 56 15. :

- S6 lwgng kip no: 56 kip. E ﬂ———lﬁ‘ A W

- S0 lwgng 16 khoan trong khoan thém: Khong.

* Két qua n6 min dat dwg'c nhwr sau:

- Tién d6 no dat: 1,11m.

- Hé s6 sir dung 16 min 1): 0,88.

- H¢ s thira tiét dién, p: 1,05

- Khozng pha thira I6n nhét: 25cm

. Kich c& dat d4 nd ra: dat da no ra dong déu, tip trung thanh
dong trudc guong.

- Miit gwong bing phang, di tiét dién (S;=11m2), tién d9 thi
cong (1,1m).




KET QUA NO MIN SAU HIEU CHINH

Két qui thue hién thue té h chiéu no min vao ca 1, 2, 3 ngay 23/03/2026, tai gwong lo
dao doc via di mirc -230 LC TBI-9V-1150 c6 diéu ki¢n dia chit va cong nghé thi cong
twong dong véi dwong 1o doc via di via 8 Pong Biic Il mirc -150 , Cong ty than Mao Khé
— TKV dat nhw sau:

1. Két qui thue hign trong qud trinh né min tai guwong I
- Chiéu su 16 khoan trung binh: 1,25m.

- 86 luwong I khoan: 59 6.

- 86 lwong kip no: 59 kip.

-8 lwong I6 khoan tréﬁg khoan thém: Khong.

* Két qud né min dat dwoc nhw sau:

- Tién dp né dat: 1,12m.

- Hé 6 sir dung 16 min 1: 0,89.

- Heé s6 thira tiét dién, p: 1,05

- Khodng ph thira lén nhdt: 25cm

- Kich cé dét dd né ra: dit dé né ra dong déu, tdp trung thanh déng trudc guong.
- Miit gwong bang phing, dii tiét dign (S,=13,7m2), tién dp thi cong (1,1m).



2. MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN

Hién trang cong tac khoan no min tai don vi san xuat:

Hinh 1.11. Céng tic khoan 16 min trén gwong




KHOAN NO MIN THI CONG CONG TRINH NGAM VA MO

Céng tic khoan 16 min trén gwong lic diu




2. MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN




2. MOT SO GIAI PHAP KY THUAT CONG NGHE CONG CAO HIEU QUA
CONG TAC KHOAN NO MIN

+ Cong tic quan 1y va to chirc khoan, nap né min

. I

= e |

- 1
350 CM 1 I

390 CM

Anh hwéng ciia géc nghiéng cin khoan,




KET QUA NO THU NGHIEM

Trong dieu kién nghién ciru, nhém nghién ciru dé xuat mot so giai phap ky thuat dé hoan thién ning
cao hiéu qua cong tac no min, bao gom:

- Thay d6i chiéu siu 16 min lén dén 1,2 <+1,3m so véi hién trang 1+1,2m.

- N6 min chia gwong lam 2 14n so véi hién trang dang no tir 3+ 4 lan.

- Thay do6i phwong phap bo tri 16 min, cic nhém 16 min di dwoc phan tich rd rang vé vi tri va thir tw
no trén gwong noé (nhém 16 min dot pha, nhém 16 min pha, nhém 16 minbién) va sir dung tdi da s6 lwong
cap vi sai dé chia nhoé lwong thudc trong méi nhém no, ting hiéu qua pha, giam mirc do ving xa ciia dat
da.

- M6t s6 chu ky no min dong thoi toan gwong trong diéu kién dat da rat rian cing lién khdi da dwoc ap
dung, mic du c6 hé so sir dung 16 min twong ddi tot nhung chwa khic phuc dwoe mirc d9 anh hwéng
dén cac vi chong gan gwong. Do vy dé ap dung hd chiéu né dong thoi nay vao thuc té trong dicu Kién
nay la khong kha thi va kho dat hiéu qua vé dnh hwéng dén cac vi chdng, tim chén pham vi gan gwong
no.

-Ting so kip vi sai dé giam thudc no, ting do dip vé dat da sau khi né min nho tin dung mit thoing
ciia cac nhém 16 min né trwée (diéu nay khong lam ting thoi gian nap min, ciing nhw ting chi phi kip
nd do gia thanh giira cac kip khac nhau khong chénh léch nhiéu);

-X4y dung hé chiéu n6 min hop 1y biang viéc lwa chon linh hoat kiéu ddt pha tuy theo dd kién co dat
da trén gwong, vi tri nhém ddt pha trén gwong 1a vi tri cé 16p dat da yéu nhat va chiéu cao nhom &
mot phan ba chiéu cao dwonmg him qua d6 nang cao dwoce hiéu Hé so sir dung 16 min n = 0,88, p = 1,05
tai vao ca 1, 2, 3 ngay 11/03/2026, van =0,89; u=1,05 taica 1, 2, 3 ngay 23/03/2026, .




3. XU HUONG SU DUNG TRI TUE NHAN TAO (AI) PE TINH TOAN LAP HQ CHIEU
KHOAN-NO MIN PAO LO NHAM TUNG BUOC CHUYEN DOI SO VA TU PONG
HOA CONG TAC THIET KE KHOAN-NO MIN TAI CAC MO HAM LO THUQC TKV

> Tri tué nhan tao (AI) va phan tich dir liéu 16n dang thay ddi cach thirc ra quyét dinh trong nganh
khai thac mo.

> Cac thuit toan may hoc c6 thé phan tich khdi lwong dir liéu khong 10 tir cac cam bién, drones va
hé thong giam sat dé t6i wu hoa quy trinh khai thac, dw doan sw c6 va dé xuat giai phap.

> Al ciing dwoe sir dung hiéu qua trong thiét ké ho chiéu khoan no min dao 10 tai mdt s6 nwéc nhw
Trung Quoc, My, Nhat Ban (Hinh 1).

1. Giam chi phi: Thiét ké no min cai
tién va diéu chinh khoan theo thoi
gian thuc giam dang ké chi phi van
hanh.

2. An toan nang cao: Tw dong hda va
Al giam tiép xiic ciia con ngwoi véi
moi truong nguy hiém, cai thién két
qua an toan.

3. Bén virng méi trwomg: Sir dung
thudc no chinh xdc giup giam ling
phi va tac dong dén mdi truong.

4. Tang ning suat: Véi hoat dong toi
wu va giam thoi gian chét, cic mé cé
thé dat dwoc san lwong cao hon.




3. XU HUONG SU DUNG TRI TUE NHAN TAO (AI) PE TINH TOAN LAP HQ CHIEU KHOAN-NO MIN
PAO LO NHAM TUNG BUGC CHUYEN POI SO VA TU PONG HOA CONG TAC THIET KE KHOAN-
NO MIN TAI CAC MO HAM LO THUQC TKV

Tap doan Cong nghiép Than - Khoang sin Viét

Nam (TKV) hang nim dao hang tram ngan mét _ DULIEUPAURA

10 nhwr 269.999 mét tong cong nim ,2024, da dao » Ch v ving bi tri 16 min (m)

mét 10 dao d%‘t 278.595 mét, Vll’(.)'t ke hOi.‘Ch' nam « Chi tién thuéc néd don vi (kg/m*); Khdi egng thude né cho mét In né (kg)

2025. Nam 2026 TKV duw kién dao 286.807 mét « Téug sb lrgug 16 min trén 1 m? gwong 1b (6/m?)
10, tip trung vao cic dw an mé via, Khai thac = Téng sé lwgng 16 min cho mgt chulyddo
xuong siu dé dam bio sin lwgng than bén o000 _ omeDiinlo min
vitng, dé dap dng nhu ciu san xuit than. ) y
. Phin loai - Sk . .

Do khoi lwgng cac dwong 16 dao 16n nén ddi ngii [ khéida | Phanloai firloai 1 den loai 3 (3 loai) | Bac trén
c4an b ky thuit mé trong dé co6 Cong ty xay lip
mé da tich lity dwgc nhiéu kinh nghi¢m thiét ké [Lfm bish | | L& bing. giéng nehing. giéng ding
ho chiéu khoan-né min ciing nhw thi cong clre moh -
. ién 1 Toin guang, gireng bic trén (chi 13767 % ~ o0 o _® S G o f y A
S6 lwong HCNM can thiét ké 16n do di qua { ?;f,“{&d; g.‘r’li'fg',';::fa;'iﬁ;ﬁ;fi;"C" (chiz o Stopping hole : J E;h;&"u}ﬂarillmi
nhiéu loai dia chit khic nhau trong cung 1 S Bb p . P bic
duwong 10 >>> Chi cén thye hién thiét ké bing L8 i
cach chinh sira hoac bo sung cac truong hep lﬂﬁ o bk 1 . T
thiet ké twong tw truwde do, trir khi duwong 1o cé P — LRI
ciu tric dic biét hodc trong diéu kién dia chit al | 5 re
dicbigt. R 8t g o e

- Dic bigt, doi v6i thiét ké no min cho dudng 19, A L

o A . A& Lhiv it
viéc th’am l,(hz‘lo cac trl‘ll’(‘l‘llg”l(l(.)'p’{thlxet k‘e twong 610l sa0l 610 e e
tu trwdec do 1a hop ly vi thiét ké no min trong — }%’:{

giai doan thiét ké 1a thiét ké so' bd, va thwong
thwe hién thém cac thiét ké ndé min qua cac thir i i
nghi¢m no truc khi bt dau thi cong duimg 1o SO PO NGHIEN CUU (YANGKYUN KIM, 2022)
>>> Ty dong hoa thiét ké s€ gidm thicu rat

nhiéu thoi gian cho k su mé.



3. XU HUONG SU DUNG TRI TUE NHAN TAO (AI) BE TINH TOAN LAP HQ CHIEU KHOAN-NO MIN
PAO LO NHAM TUNG BUOC CHUYEN POI SO VA TU PONG HOA CONG TAC THIET KE KHOAN-
NO MIN TAI CAC MO HAM LO THUQC TKV

) ]
MQT SO THAM SO Tu CALS/Baocaov.v. -
[enste stronal - (@ Kich thwéc va hinh dang cia
Poissonratio — mat cat.ngang (}u’()’:lg ha,(lll’
- L Rock properties — @ Loai hinh két cau chong ————— =
train ener y A . 61 wu hoa siéu s6
index 0 (phll’O’Ilg phap no); D tim ra b gid tr siéu tham s6 t6i wu D¢ gitip hoc md hinh cic dic tnmg an trong dirlieu
A A r I X A mang lai két qua tét nhat Deé xac nhan hidu suat ciia mé hinh trong qua trinh huan luyén
So’ do bo tri 10 min; el .
o b r 14 oA X ~ <
DEN @ Duwong kinh, goc nghiéng va
— d0 sau khoan cua 10 min dot D4 chen ot i g i
= ~ ~ r nghiem
pha, 16 min pha va 10 min bién;
Density — — (5) Loai thudc nd va lwong thudce
Explosive I . Sit dung dif iy mdi khong duoc
) properties nO’ N str dung dé huan luvén
snkaneadl § (6) Loai day nd va phwong tién

gay no;
(@) Trinh tw né va so' dé kich no;

Ap dung mé hinh gi dinh thiét
ke thuc té

Quy trinh thyc hién nghién ciru (Lee et al., 2021, Yangkyun Kim, 202:

A-EwERLIS«- %l Share

Charge radius —

Charge position

KNM -

Initiation :
Blasting pattern —
sequence
B Nhép diliéu h chigu KNM
Stope shape
Théng s5 bl bubc
B- Chi2u réng gudng (m) E5) ] - Chigu cao gusng (m) [32¢
S4.- Didn tich gudng (m2) ma | f-Hésskiencs E_
1 Chiu s8u b (m) 6| Ps-Scctgns(emy) [p0s27
Théng s5 néng cao
fo- HE s cBu ric i3 kd - Hé 5 dung kinh [
- Budng kinh théi thud (mm) = Kne b3 1 khoan (mm) .
Dang ddt phé [Rach pha huy Ssméttydo 0
S518 nén Nn Ty 18 18 bién ‘0

i 6 chu kj 10 (m, 88 rog néu 1 &éng) o1 Hang md khi
Tém tht tinh tosn / théng béo

Nh8p 67 1iéu vA bém 'Tinh nhanh' G& kiém tra trudc khi va/xubt CSV.

Tivh nharh | | Xust2file CSV | | Vahd chigu | | Luumdu JSON | | Boc mbu JSON | | Xéa &




KNM_AI 1.0 PHAT TRIEN BOI NHOM CHUYEN GIA CUA HUMG

KNM_AI 1.0 phat trién béi nhém chuyén gia ciia HUMG dwoc thiét ké theo tiéu chi Multi
User & Multi-Doc (cho phép nhiéu ngwoi cung tham gia qua trinh thiét ké), phan mém dwo
viét bang ngoén ngir C#, sir dung .NET API ciia AutoCAD véi cac giao dién bang tiéng Viét
Co s& dir liéu dwoe to chire trén co s sit dung SQLite (Bé6 MS Access vi CSDL nay gio' i
dung). Phan két xuat thong tin, bao cdo, bang biéu xuat qua Mircrosoft Excel.



PHAN MEM KNM AI 1.0

-EREEEL IS« ~ 5 4 Share AutoCAD 2022 - Trung tam Mega K - @Ketxu test 2 moi nhat.dwg » Type a keyword or phrase O, & signin

Format  Tools Dimension N Parametr
Insert / t Parametric \ V Output  Add-ins Collaborate

Nhap du lieu
ho chieu

Ho chieu khoan no min

Start test 2 moi nhat* X

o -
Py —)

70 Yoo %o \‘F 8 \ Standard v

["1BvLaver » I —— Bvlaver M I
A Nhap dit lieu ho chiéu KNM - o X

Bé input d& xuat: Hinh hoc gudng + théng s6 thudc né + tham s& bd tri 6.

Théng s6 bat buéc

B - Chiéu réng gudng (m) 591} H - Chigu cao guidng (m) 424
Sd - Dién tich gudng (m2) 213 f-Hésd kién c6 5
- Chigu sau I (m) 16 Ps - Stic cong nd (cm3) 305.27 7

Théng s6 nang cao
fc - Hé s6 cau tric 13 kd - Hé s dudng kinh 1

dt - Budng kinh thoi thudc (mm) 32 Khe hd 16 khoan (mm) 5

Tom tat tinh toan / théng bao

Nhap dir 1iéu va bam 'Tinh nhanh' dé kiém tra trudc khi vé/xudt CSV.

Tinhnhanh ~ Xu&t2fileCSV ~ V&héchiéu  LuumduJSON  BocmauJSON  Xéa dditudng BD2

CHUONG IIL THI CONG LO BANG
3.3, Thi cong 1o bang tmng dd rin bangphmg phap khoan né min
Chi tiéu thudc né (heong thude nd don vi) g, kg/m?
¥ Tinh theo cong thikc ciia GS. Pocrovxki N.ML:

q = qurf-evk; (kg/m’)
g1 - chi phi thuée nd don vi, phu thude vio 46 kién cd fcia ddt da- g, = 0,17

Khoi phuc dé xuét

£ - Hé =6 phu thude vao cdu tnic cia di, dwge chon tuy theo dic didm cdu tnic cia timg
loai &4 chon theo bang.
~ = - - - = i - : A i - = & kS i - N
e - Hé s6 xét t61 strc cong no coa loa thude nd dang si¥ dung so vdi thude nd chudn Pinamit
62% (cia Lién X6 cil); e = 380/P,

v - Hé 56 can nd, phu thude vao s8 mat tr do va dién tich guong 16
-Khi§; < 18m?
+ Khi grong 16 c6 mét mit ty do (nd toan tiét dién) thi:

6.5  hoic céng thirc cia Taranov v= vé1 [ 12 chidu sdu 15 khoan.

- Khi §; > 18m? thi dit dwéng 16 cé 1 hay hai mit tw do v=1,2<1,5;
5, - Dién tich tiét dién dao cia dudng 1o; m?
k- Hé s6 anh hudng cia dudng kinh thoi thude, chon phu thude vao dudng kinh thoi

thude (o): Khi d=25+28 mm, thi k;=1,1; Khi =30+32 mm, thi k,;=1,0; Khi 4=40+45 mm,
th &, = 0,95; -



PHAN MEM KNM AI 1.0

-
Bé input d& xuat: Hinh hoc gudng + théng s& thudc nd + tham s6 b tri 16,

Théng s6 batbude

B - Chigu réng gtidng (m) 591 H - Chigu cao gudng (m)

424
Sd - Dién tich gudng (m2) 213 f-Hé sG kién cd 5
1- Chigu sau 16 (m) 16 Ps - Stic cong né (cm3) 30527 |
Théng sé nang cao
fc - Hé s6 céu tric 13 kd - Hé s dudng kinh 1

At Didnn Link thAi thofa frm) Wha hA 1A Lhnan fram)

Tém tét tinh todn [ théng bdo

Nhap dit 1iéu va bdm 'Tinh nhanh' dé kiém tra trudc khi vé/xudt CSV.

Tinhnhanh =~ Xu&t2fileCSV ~ V&hochiéu  LuumiduJSON  DocmduJSON  Xda déitudng BD2

Khéi phuc dé xuét

Mega K - @Ketxu test 2 moi nhatdwg » Type a keyword or phrase
Fess Help Data View

Featured Apps = KNM

O e 4 v e o
I - ETT - I

indard

HO CHIEU KHOAN NO MIN TRONG DA: f= 5, IETDIEN 213 nf

i

it

i)

I
EEHII

Layout2




MOT SO THUAT TOAN

Trong s6 va hing s6

“ac nit diéu chinh

E)— E&e)— &)

(Lop diuvio ) | Ciclspan ) Gradient Boosting (nhw XGBoost): Thuit toan toi wu héa dwa trén chudi ciy quyét

A

dinh (Lee et al., 2021)

Mang No-ron Nhén tao

@ vector hd tro

’

@0
o ¢
@ F
A
o : A
[
/ A p p — - -
B Cac trng dung thwe dia ciaa viéc sir dung Al trong thi€t ké h¢ chiéu khoan-no min: (a)
J A A Phan 16p khoi da trén guwong, (b) hinh dnh h6a mé hinh khoan, va (c) hinh dnh héa cac
- - ’ nhom no6 (Mehrishal Seyedahmad et al., 2025)
e e A R z 2 10 K R A R
O Mang no-ron (ANN) dé Dw bao Chi tiéu thuoc no va Tién do no

|-
L

dua trén do cirng da va thong so thuoc no.

M4 hinh may véc to hd trg' (SVM- Support Vector Machine)

(Lee et al., 2021) O Cay quyét dinh (Random Forest) cho phép Chon Dang dét pha
pht hop nhat véi diéu kién dia chat (Ném ding, ném ngang, ...).
@ Thuit toan Di truyén (GA cho phép Toi wu héa Vi tri cac 16 min
trén guwong 10 sao cho khoang cach giira chiing déu nhat va dat
d¢ phang bién tot nhat.
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Th A A 2 24 o R /4 ° ~ °A P4 ° ~ *A A 4 N e 4
ong ké 6 mo & Kieém chirng lai dir li€u (Iloc 40) >> loai dir liéu tho qua cac bai tinh
ai icu (lg ai i€ it
TAP DOAN CONG NGHIEP CONG HOA XA HOI CHU NGHIA VIET NAM CONG HOA XA HOI CHU NGHIA VIET NAM \

THAN-KHOANG SAN VIET NAM

P lip-Ty do-Hanh phic

CONG TY THAN NAM MAU-TKV

S

23 [HD-TNM

Ubng B, ngdy 0f thing 9 nim 2025

HOPDONG

Goi cung d? dich vy “Dio tgo, boi didmg niing cao ky niing thiét ké, diéu
POR

chinh h{ chiéu, & chirc cong tac khoan nd min va sir d

ty than Nam M;

g tri tug nhan tao

(AI) trong tinh todn va Iip h chiéu KNM5 theo phwong phip NATM tai Cong
TKV”

Ciin cfr Lufit Din sy ¢
Cong hoa xa hoi chil nghia Vi

1/2015/QH13 nghy 24/11/2015 eiia Qubc hoi Nuse

N:

Cin cir lut thuong mai s&: 36/2005/QH11 ngdy 14/6/2005 cita Quéc hoi nude
Cong hoi x& hi chit nghia Vigt Nam;

Can cir Quyét dinh s6: 02/QD-TKV ngdy 02/01/2024 ciia TKV v/v ban hanh Quy
dinh lya chon Nha cung cip hang héa, sin phim, dich vy phuc vu dam béo tinh lién
tue cho hogt dong thuong xuyén sir dung ngudn vén sin xudt, kinh doanh cla Tdp
doén Cong nghiép Than-Khodng san Viét Nam;

Cin cir Bién bin dam phan thuong thio hgp ddng gitra Cong ty Than Nam Miu-
TKYV va Trung tim khoa hoe Cong nghé mé va mdi truong;

Ciin cir Quyét dinh s6:243 /QD-TNM ngdy 2 / 9 /2025 vé viée phé duy

qui lya chon nha cung cép gdi cung eip dich vy néu trén;
Chiing t6i, dai di¢n cho cdc bén ky két hop dong, gom c6.
BEN A: CHI NHANH TAP DPOAN CONG NGHIEP THAN-KHOANG SAN
VIETNAM-CONG TY THAN NAM MAU-TKV
S8 1A, Trin Phi, P.Udng Bi, T. Quing Ninh

Dia chi:

Dién thoai: 0203
Fax: 0203
‘Tai khodn:

Ma sb thué:

3854293
3854360

111 0000 10741, tai Ngén Hang TMCP Cdng Thuong Viét Nam - Chi

nhénh Ubng Bi-Quing Ninh

5700100256-058

Chitcvy:  Gim déc

B: TRUNG TAM KHOA HQC CONG NGHE MO VA MOI TRUONG

Tang 1, Nha A, phong 106, Truomg dai hoc M6 - Dia chit, P. Déng

igan hing TMCP Nong nghiép va PT Néng thén

Dai dién: Ta Diing Pai
BE!
Dia chi:
Ngac, TP. Ha Noi

Pign thoai: 024 37520356
Fax 024 37520356
Taikhoin: 3100211000113 tai

i Vit Nam - Chi nhénh Tir Liém
M s thué: 0100763654
Dai dign: Dio Viin Chi

Chievy:  Gidm déc

Hai bén thing nhdt cdc diéu khoan kj két hop déng nhe sau:

-
“ /

~ Géicung cip: Goi cung cp: Xdy dyng Video clip tuyén truyén nhin
dién nguy co, cinh bio va ning cao nhin thire vé cong tic an toan, v¢ sinh lao
ddng trong sin xuit than him 1o tai Cong ty than Khe Cham — TKV
thr.ng én - Dy toin: Xdy dyng Video clip tuyén truyén nhin dién nguy co,
canh bio va niing cao nhin thire v& cong tic an toan, y '

vé sinh lao dgn;
trong sin xufit than him 1 e

Céng ty than Khe Cham - TKV

Cde can cie:

| Quét dinh 53 02/0D-TKY ngy 02/01/2024 cia Tdp doin Céng ngh
Than—~ Khodng sin Viét Nam vé vige Ban hanh quy dinh vé »
hing héa, sin pham, dich v bao dim tinh lién
doanh v mua sim nhim duy

ép
Iiea chon Nha cung cdp
tue cho hoat dgng sin xudt, kinh
tri hoat dgng thirong xuyén, sie dung ngudn vén san

udt, kinh doanh cia Tdp doén Cang nghiép Than - Khodng sin Viét N

linh s6 455/QD-VKCC‘ngi:y 17/01/2024 ciia Céng ty than Khe Cham
~ TKV vé viée Ban hanh quy dinh vé la chon Nha: cung cdp hing héa, san phém,
dﬂy n; bdo dém tinh lién tye cho hoat déng sin xuds, kinh doanh va mua sim
nham duy i hoat dgng thiong xuén, si dun, n von sai i
ham a 6 Y, St dung nguén von san xudt, kinh
ctia Cong ty than Khe Chém - TKV: i
# Quyét dinh s5: 465/0D-VKCC ngdy 19/01/2026 ciia Gidm de Cong 1y than
ke Uz’um-l?(V Ve vie phé duyét phieong dn - di todn va ké hoach liza chon nha
r.xmgh ip ;Yay cheng Video clip tuyén truyén nhgn dién nguy co, canh bdo va nng
©€ao nhan thike vé cang tdc an todn, vé sinh lao déng trong sin xudt than hém I
Cang ty than Khe Cham - TKV. ST e
, Bin ban thuong théo hop déng Goi cung cdp: Xay
truyén nhdn dién nguy co, canh bdo va ndng cao nhan thite
sinh lao dng trong sin xudt than hé) ;
Phueomg dn — Dy todn Xdy dung Vide
bdo va ndng cao nhan thike vé cong
than hdm 16 tai Cong

dung Video clip tuyén
cong tic an toan, vé
16 tai Cong ty than Khe Cham — TKV thuge
0 clip tuyén truyén nhén dién nguy co, cinh
tdc an toam, vé sinh lao dgng trong san xudt
1y than Khe Chim — TKV v Trung tam khoa hoc Cong nghé

MG va Moi Truomg ngay 28/01/2026;
Quovét dinh 56 1068/0D-VKCC ngay 03/2/2026 cia Gidm dée Céng 1y Than

< : 9 qud hea chon nha cung cdp Géi cung cdy

Xdy dyng Video clip tuyén truyén nhin dién nguy co, canh béo va ndng cao nhdn

Khe Cham - TKV vé vige phé duyét két

Die lip - Ty do - Hanh phiic

Qudng Ninh, ngay 19 thang 08 nim 2025

HOQP PONG
Dich vy Twvéin thye hién Nghién ciru cie gidi phip ky thudt cong nghé nhim niing
€0 higu qui khoan nd min tgi cic dudmg 10 vi bdi dudng nang cao k§ niing thiét ké nd
‘min hiéu qui tai Cong ty C5 phéin than Niti Béo - Vinacomin

$6: 03/ HDDVTV-KCM

Goi cung eip: Dich vy tir véin Nghién ciru céc gidi phip k¥ thuft cong nghé nhim
niing cao higu qui khoan nd min tgi cic dudng 6 va bdi dudng ning cao k¥ niing thiée

ké nd min hiéu qui tai Cong ty C3 phin than Ndi Béo - Vinacomin
gitta
CONG TY CO PHAN THAN NUI BEO - VINACO!

va

TRUNG TAM KHOA HQC CONG NGHE MO VA MOI TRUONG

CONG HOA XA HOI CHUNGHIA VIETNAM
Di

¢ lip - T do - Hyuh phic

Qudng Nin, ngiyotfthdng Oim 2026

HOP DPONG
§6: 64 /D - TMK-KH
Vv Thye hi¢n g6i cung cAp: Nghién ciru a¢ xuit giai phip ning cao tée a3
@io 1 DVD via 8 mire -150 DBII thuje Cdng ty Than Mgo Khé — TKV.

Can cir B§ lujt Dén sy ndm 2015 v Lujt Thuong mai nm 2005 cia Nute
Cong hoa Xa hoi Chil nghia Viét Nam;

Can cif Bién bin thuong tho hop dbng ngay 12 théng 01 nam 2026;

Can cir Quyét dinh sb 242 /QD-TMK-KH ngiy 24 thing 01 nim 2026 ciia
Céng ty Than Mgo Kh&-TKV V/v Phé duyét Két qud lya chon nh cung cép
Nghién ciu d& xudt gidi phép ning cao tée dd dio 16 DVD via 8 mixc -150 DBII
thujc Cong ty Than Mgo Khé ~ TKV;

Clin cir vio nhu ciu v ning lye cia hai bén.

Bén A: Chi nhinh Tjp doin Cong nghi¢p Than - Khodng sin Vit Nam - -
Cing ty Than Mgo Khé -TKV (Bén A)

Try sé chinh: Khu Ddn Chi, Phutmg Mao Khé, tinh Quéng Ninh

Dién thogi: 0203.3871 240 Fax: 0203.3871.375

Tai khodn: 4420000029, tai Ngdn hing TMCP Déu tu va Phit trién Viét N:
- Chi nhénh Tiy Nam Quing Ninh.

Mi s thué: 5700100256-030.

Ngubi dgi dign: Ong Nguyén Van Hii Chiro vu: Gidm déc,

Bén B: Trung tim khoa hoc cdng ngh§ mé vi mdi trwdmg (Bén B)

Dja chi: $6 18 phé Vién, phuomg Déng Ngac, TP Ha Noi.

Diién thogi: 0243 752.03 ¢ Fax: 0243 752.0356




4. KET LUAN

Trong diéu kién nghién ciru, nhém nghién ciru dé xuat mot sé giai phap ky thuat dé hoan thién
nang cao hiéu qua cong tic né min, bao gom:
> Diéu chinh cic h chiéu khoan no6 min theo hwéng: linh hoat lwa chon so dot nd, giam sé dot nd
xudng 2 so véi 3 dot nd trén gwong nhw trong Ho chiéu ciia cong ty qua dé giam thoi gian ngirng
tré (thoi gian n6 min thong gi6, dwa gwong vio trang thai an toan, di chuyén thiét bi...), ting dd
dap vé dat da sau khi nd min nho tin dung mit thoang diu tién ciia cac 16 khoan trong trong
nhom dot pha, nhém dot pha 1a nhém 16 min né dau tién (diéu nay khong lam ting thoi gian nap
min, ciing nhw ting chi phi kip nd do gia thanh giira cac kip khac nhau khong chénh 1éch nhiéu)
> Ting so lwong may khoan tai gwong tir 1 may Ién 2 may khoan (thém 01 may dw phong) dé
giam bt thoi gian cong tic khoan 16 min; chuin bi tot cic trang thiét bj wu tién sir dung thuoc

nd co strc cong pha manh an toan trong moi trudong hop cho phép.

» Sir dung Al trong tinh toan thiét ké ho chiéu khoan no min dao 160 déng vai tro quan trong trong
viéc du doan hiéu qua cong Kich c& da sau no min, phan tich cac mau dir liéu dia chat dé du bao
két qua no6 min véi do chinh xac cao véi nhiéu wu diém;

> Véi cong tac dao 10 tai cac mé ham 10, cong tic tinh toan thiét ké ho chiéu chong, ho chiéu khoan-no
min thwong phai tinh toan thi cong, thiét ké tirng mit cit, ban vé khi thiét ké ho chiéu chong 1o va
ho chiéu khoan-no min. Viéc tw dong héa qua trinh thiét ké tai cic mé than ham 16 trong TKV rat
c6 ¥ nghia va tiét kiém dwoc thoi gian cho can b ky thuit mé va cho phép diéu chinh nhanh cic
thiét ké dé phu hop véi dieu kién dia chat hién truong.

> Do d6, viéc nghién ciru sir dung tri tué nhan tao (AI) tinh toan lip hé chiéu khoan-no min, danh gia
hiéu qua cong tic khoan-né min nhiam tirng buéc chuyén doi so va tw dong héa cac khau khai thac
tai cac don vi ham 10 ciia TKV rit ¢é y nghia quan trong ddi véi an toan va hiéu qua khai thic than
ham 16 ciia TKV trong nhirng nim tiép theo.

Cac tac gia tran trong cam on Cong ty than Mao Khé- TKYV, Cong ty CP Than Nui Béo- Vinacomin; Cong ty Than
Théng Nhit- TK ; Cong ty Than Nam MAu va cac don vi ham 16 khac ...hd tro chiing t6i thwe hién nghién ciru nay.
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