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CONG TY CO PHAN TU VAN PAU TU MO VA CONG NGHIEP - VINACOMIN
60 NAM MQT CHANG DUONG XAY DUNG VA PHAT TRIEN
(22/9/1965 - 22/9/2025)

Nam 2025 danh dau cot mdc didc biét 60 nam xay dung va phat trién ctia Cong ty ¢d phan
Tu vén dau tu mo va cong nghiép - Vinacomin (22/9/ 1965 - 22/9/2025). Sau thap ky la mot
hanh trinh bén bi, ghi dau budc trudong thanh cua mot tap the luon kién dinh véi sit ménh
tién phong, khang dinh vi thé don vi tu van thiét ké hang dau trong nganh Than - Khoang
san Viét Nam.

Tién than 14 Vién nghién ctru va thiét ké mo (thanh 1ap theo Quyét dinh s6 1139/BCNg-
KB2 cua Bo Cong nghiép nang), Cong ty da ra doi gan lién voi nhirng giai doan lich str dac
biét ctia dat nude. Trai qua chién tranh, thoi ky bao cap va chuyén minh trong nén kinh té
thi truong, Cong ty ludn ddng hanh cung su phat trién cia nganh Than - Khoang san va sy
nghiép Cong nghiép hoa - Hién dai hoa dat nude.

Budc ngoit ¢o phefln hoa nam 2006 1a mdt cudc cach mang trong tu duy va chién lugc
kinh doanh. Su chuyén doi nay tao dong lyc manh mé&, mé ra thoi ky phat trién mai, giap
Cong ty chu dong, linh hoat, nang cao ning luc canh tranh va hdi nhap vdi nén kinh te.

Trén hanh trinh 60 xay dLrng va phat trién, Cong ty da ghi ddu 4n véi nhiéu cong trinh,
du 4n mang tam c& quoc gia va khu vuc. Chung ta ty hao 1a don vi cung cap dich vu quan
trong nhu: Quy hoach tong the quoc g1a Quy hoach tham do, kha1 thac, ché bién va su
dung khoang sén; Quy hoach tong the nang lugng quéc gia, gop phan dam bao an ninh nang
luong cho dat nudc; Chién Iugc phat trién Tép doan Cong nghiép Than - Khoang san Viét
Nam dén nam 2030, dinh huéng dén nam 2045.

Bén canh d6, Cong ty con la don vi thiét ke nhiéu cong trinh tu van thiét ké mo cong
nghiép_quy mo lon hién dai cung hang loat d¢é tai nghién ciru khoa hoc k¥ thuat c6 gia tri
thuc tién. Nhitng thanh tuu nay da khang dinh nang luc chuyén mon va tinh than sang tao,
dam nghi, dam Iam cua toan thé can bg, cong nhan vién Cong ty.

Nhitng dong gép va nd luc ctia Cong ty dd duoc Dang va Nha nuée ghi nhan béng nhiéu
phan thuo’ng cao quy: Huan chuong Doc 1ap hang Ba, Huan chuorng Lao dong hang Nhat,
Nhi, Ba, cung hang loat bang khen cua Thu _turong Chinh phu va cac B9, Ban, Nganh Trung
uong va dia phu:ong Moi phan thudng la niém ty hao, minh ching cho nang 1u:c va tinh than
cdng hién bén bi cua cac thé hé.

Nhin lai chang duong 60 nam, chung ta tran trong gla tri truyen thong, tinh than doan ket
cung khat vong vuon 1én. Bay 13 tai san quy bau va 1a nén tang virmg chac cho sy phat trién
bén vitng ctia Cong ty trong tuong lai.

Trong bdi canh hoi nhap va canh tranh ngay cang sau rong, Cong ty s€ kién dinh doi moi,
ung dung khoa hoc cong nghé tién tién, nang cao chat lwong san pham, dich vu, cung co
ngudn nhan lyc va mo rong hop tac phat trién trong va ngoai nganh.

V6i niém ty hao vé truyén théng 60 nam, Cong ty c6 phan Tu van dau tuw mé va cong
nghiép - Vinacomin quyét tdm khang dinh vi thé, tiép tuc phat trién bén ving trong ky
nguyén mai.

Giam déc Cong ty
Trwéng Ban Bién tap
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Hoan thién phwong phap lwa chon bién gioi khai
thac 10 thién hop ly doi vdi cac mo quang goc da
khoang

>>TS. Lé Pirc Phwong, Hoi KHCN Mo Viét Nam
>>ThS. Phi Trung Kién, Cong ty CP Tu van dau tur mo va cong nghiép - Vinacomin

Tom tat Viéc lya chon bién gidi khai thac 10 thién (KTLT) hop 1y ¢6 vai tr6 then chot trong
viée t6i uu hoa higu qua kinh te, ky thuat cong nghe moi trudng va phat trién bén viing
trong KTLT. Di v6i cac mod quang no6i chung, mo quing goc da khoang noi riéng do Tap
doan Cong nghiép Than - Khoang san Viét Nam (TKV) quan ly rat da dang vé dac diém dia
chat, su phan bd, cau truc va thanh phan khoang vat cia than quang, diéu kién khai thac cua
khoang san, v.v... Diéu d6 dat ra nhu cau cip thiét vé mot phu:ong phép lua chon bién gidi
KTLT hop ly dam bao tinh khoa hoc va phu hop véi thyce té san xuat. Trong truong hqp khai
truong sau khi két thiic KTLT khong tlep tuc khai thac ham 1o (KTHL) phla dudi, can dua
loi nhuén dinh muc vao hé sb boc gi6i1 han va tinh cho san pham cudi cung, su dung dang
thac K , = K + K va phuong phap d6 thi dé lya chon bién gidi khai trudng. Con doi voi
truong grfiop ai treong sau khi ket thiic KTLT tiép tuc KTHL phia du6i can st dung tiéu chi
"Dang lgi nhuan" thay thé cho "Dang gi4 thanh" 1a khach quan, chinh xac va phu hop nhit.
Bai bao dé xuat mot sb kién nghl nham hoan thién phuorng phap va quy trinh lya chon bién
2161 KTLT cho cac mo qudng goc da khoang, g6p phan mo rong bién giéi KTLT, tan thu t6i
da va nang cao hi¢u qua su dung tai nguyen Pam bao hiéu qua dau tu va huong to1 phat
trién bén viing cho cac doanh nghiép quan 1y cac mé quing 16 thién ciia TKV.

Abstract: The selection of a reasonable open pit mining boundary plays a key role in
optimizing economic efficiency, technology, environment and sustainable development in
open pit mining. For ore mines in general, and polymineral ore mines in particular managed
by the Vietham National Coal - Mineral Industries Group (Vinacomin), there is a great
diversity in geological characteristics, distribution, structure and mineral composition of
the ore body; mining conditions of minerals, etc. That raises an urgent need for a method of
selecting a reasonable open pit mining boundary that ensures scientificity and is consistent
with actual production. In the case of a mine after the end of open pit mining, it is necessary
to include the standard profit in the limit stripping coefficient and calculate it for the ﬁnal
product, using the equation K , = K + K and the graphlcal method to select the mine
boundarjy In the case of mznmég aﬁer the end of open pit mmmg, continuing underground
mining below, it is necessary to use the criterion "Equal profit" instead of "Equal cost" which
is the most objective, accurate and suitable. The article proposes some recommendations
to improve the method and process of selecting open pit mining border for multi-mineral
ore mines, contributing to expanding open pit mining border, maximizing exploitation and
improving resource use efficiency. Ensuring investment efficiency and aiming at sustainable
development for enterprises managing Vinacomin's open-pit mines.

1. Pat van dé - Céc dy an déu xac dinh bién g101 mo
Hién nay TKV c6 cidc mo quing goc da theo nguyén tic k, < k rleng duy an dleu
khodng 14 mo ddng Sin Quyén va mo dong  chinh khai thac mo rong va nang cong sut
Ta Phoi déu 6 tinh Lao Cai. Qua viéc nghién khu mé - tuyen dong Sin Quyén kem theo
cliru phuo’ng phap lya chon bién gii KTLT nguyen tac k, < k Pé tan thu ti da tai
ctia cic mo nay cho thiy [1]: nguyén bang phu’orng phéap KTLT, st dung
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nguyén tac k, k . khi khong co khéi luong
dat boc xay dung co ban (XDCB) la chap
nhan dugc. Tuy nhién, kém theo nguyén tac
k < k}g la khong hop ly

Ve phu’O’ng phap, cac du an xay dung tu
2+3 phuo’ng an vé bién gidi mo, sau do chon
phuong én c6 h¢ s6 boc k, vak,_nhohonva
gan hé s6 boc gidi han kgh nhat.

- Thyc té hién nay, viéc xac dinh h¢ sO
boc gigi han chi d6i v6i cong tac khai thac
va tuyén quang

Chinh vi vay, can phai nghién ciru hoan
thién phuong phap Iya chon bién gidi KTLT
hop 1y cho cac mo quing gdc da khoang cua
TKV.

2. Phwong phap lwa chon bién gidi
KTLT khi khong tiép tuc KTHL

2.1. Hé 56 béc gidi han

Viéc lwa chon bién giéi KTLT ddi véi
mo da khodng hién nay song hanh hai quan
diém:

1) Chinh xac hoa hé s6 boc gidi han va si
dung cac nguyén tic d biét vé lya chon bién
gi61 KTLT ap dung cho mo6 don khoang;

2) Str dung khéi niém mai - h¢ so boe
khai thac gii han va cac nguyén tic méi vé
xac dinh bién gidi mo 10 thién.

Dé thuan loi va phi hop véi cac phuong
phép xac dinh trong cac dy an va trong thuc
té san xuat tir trude téi nay, ta s dung quan
diém thir nhat.

Trong truong hop nay, ta sir dung cong
thirc xac dinh hé s6 boc gidi han tinh tdi
san pham cubi cung do GS. TS Trén Manh
Xuén [2] dé xuit. Tuy nhién, can bd sung
mot s6 chi phi khac nhu: thué va phi bao veé
mdi trudng trong cac khau khai thac, tuyén,
luyén; chi phi giai phong mit bang; thud tai
nguyén; chi phi cip quyén khai thac; phi tai
liéu tham do; chi phi m¢ mo va xay dung co
s& ha tang tinh truc tiép cho quang; chi phi
dong ctra mo; v.v...

Ngoai ra, dé tang do chinh xac hon, ta
dua chi tiéu dinh muc 19i nhudn vao cong
thire xac dinh hé sb boc gidi han va chon dau
bang (=) trong nguyén tac dugc st dung.

Khi d6 cong thirc xac dinh hé sb boc
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gidi han kgh d6i voi khoang sang quing da
khoang chi c6 thé tién hanh KTLT vi phia
dudi khong con du trir luong dé dau tu
KTHL nhu sau:

fl

fo(lﬂﬂ e D, a-=n

~ 10075,
Ky, = - -

k
[a +C, 4 75(Cy +C,)+ Co]
1

Lm/t (1)
b

Trong do o; - ham lugng kim loai thir i
trong quing dia chat, %; r; - hé s6 1am nghéo
quang khi khai thac, %; €; - mtc thu hoach
kim loai tong quat gdm ca tuyén va luyén
thtr 1, %; p; - gid ban kim loai thu 1, d/t; 61
— ham luong kim loai thr i trong san pham
cudi cung, %; | - dinh muc lgi nhuén, %; a
— gi4 thanh khai thac va vén tai 1 tan quing
nguyén khai tir mo dén xuong tuyén, d/t; C, -
gia thanh tuyén 1 tAn quing nguyén khai bao
g0m ca chi phi thai quing dudi, d/t; yy - suat
thu hoi quang tinh thir i tir quing nguyén
khai; Cy; - chi phi luyén 1 tan quang tinh thr
i, d/t; Cy - chi phi van tai 1 tan quing tinh
thir i tir xuong tuyén dén nha may luyén, d/t;
C, - céc loai phi va I¢ phi, d/t; b - chi phi boc
1 m? dat da, &/m3; n - s6 loai quang va kim
loai c6 trong mo; k - s6 kim loai duoc luyén.

2.2. Nguyén tic lwa chon

Nguyén tic c6 do chinh xac cao di duoc
ap dung rong rii nhat ca trong thuc té san
xudt cling nhu trong nghién ctru khoa hoc
trén thé gidi 14 kg, > ko + kg clia GS. AL
Arxenchev. Day 1a nguyén tac chung cua tat
ca cac nguyén tic truyén théng da duoc dé
xuat. Noi cach khac, cac nguyén tic khac
chi 13 trudng hop riéng cta nguyén tic nay.
Véi nguyén tic nay dam bao coéng tic mo
16 thién c6 gia thanh san xuat thuc té trong
toan bd thoi gian khai thac mé khong vuot

Bén tin Tw vén & Cong nghé M6 5



2 KHAITHAC LQ THIEN

gia thanh cho phép [3]. Co s¢ khoa hoc cua
nguyén tac nay nhu sau:

Dé cong tic mo co hidu qua, can phai
dam bao sao cho gia thanh khoang san thuc
té trong tat ca cac thoi ky cong tac mo khong
vuot gia thanh cho phép Ce,, ¢6 nghia la:

Ccp za+t b(k + ksx)

Trong d6 a - gla thanh khai thac khoang
san khong bao gobm cong tac boc dat da va
khiu hao XDCB, dong/tan b - gia thanh boc
dat da trong giai doan san xuat binh thuong,
dong/m3 ko - hé s6 boc ban dau la ty 1€ gitra
khéi luong dat da XDCB va tong trix luong
khoang san khai thac dugc trong bién giGi
mo, m*/tan; kex - hé s6 boc san xuat, tinh
trung binh theo céc thoi ky cong tdc mo, m*/
tan.

Tir do ta co:

C
La:ko+kg
b

Vé trai ctia cong thirc trén 1a hé sd boc
gi61 han.

Nhu vay, diéu kién co ban phu hop kinh
té cong tac mo 16 thién 1a:

k gh = > Ko + ksx (2)

Piéu k1en nay tuong ung voi cong tac
mo ma ¢ do gla thanh thyc té trong san xuat
khong bao gio vugt gia thanh cho phép. Ta
thue hién mot sb bién dbi cong thuc (2).

Boivik = X(ktb ko), trong do A - h¢ sO

khong dong déu cua cong tac boc dit da nén
khilk’> =k tacA-

Vb
=2 —_° 0 3)
e T b (
Khido

Kgh = kp[A — p(h - 1)) (4)

Tu:c la gitra kgh va kg, c6 mdi lién hé
nhat dinh. Trudng hop kh01 luong cong tac
XDCB m6 khong dang ké va co thé bo qua
(ko =0), khidoé p=0vataco:

Kgh = Akep (%)

Ve phal clia bat dang thirc (5) 14 hé s6 boc
san xuat trung binh ctia mot thoi ky cong tac
mo. Néu hé so nay khong trung binh ta nhin
dugc nguyén tac ke > k¢ theo dé xuét cua

Vién sy V.V. Rjevxki.

Truong hop khai thac cac khoang sang ¢6
dang via déc thoai, khi mot trong cac bo mo
két thiic bam try via, cling nhu ¢ céc via déc
dung va thang dung khi mo via bang cac hao
tam thoi bam véch via c6 thé tao ra cac diéu
kién nhu ¢ hinh 1 (cac bo cong tac bén vach
va tru dong thoi dat den bién gidi cudi cung
trén bé mat), gia tri h¢ 5O boc “thoi glan > cuc

dai tro thanh bang hé sb boc bién gidi, co
nghia 1a (hinh 1):

k : = g = & =k be
AP AP N

Trong truorng hop nay, nguyén tic (2) tré
thanh nguyén tac kgp > kp,.

Néu 1ap duoc lich bleu cong tdc mo sao
cho mo trong ca mot thoi ky ¢o thé lam viéc
vO1 hé s0 boc san xuat trung binh (kg, — 0)
c6 nghia 1a khi hé s6 khong dong deu cua
cong tac boc dat da A =1 thi nguyén tic (2)
trG thanh nguyen tic k oh = Kip.

Két qua nghlen ctru cho thdy, viéc tinh
toan dya trén céc nguyen tic k >k, va k
>k, trong phan 16n cac truong hop (gvm g1a

Hinh 1. So do truwong hop khi k, = kpg

tri ho khong 16n) cho gia tri d§ sdu KTLT
giam dang ké.

Khi khai thac cac khoang san dang via
cdm dbc, tinh toan theo nguyén tac k> k,
ludn cho gia tri d sau két thuc mo 1(% thién
tang, tirc la kha nang khai thac 1 thién dugc
tang 1én t6i da.

Khi tinh toan theo nguyén tic (2) gia
thanh khoang san thuc t€ khong bao gio vuot
gi4 thanh cho phép. Vi vay bién gioi KTLT
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c6 do tin cay cao hon.

Nhu vay, dé lua chon bién gioi KTLT
trong diéu kién cac mo quing goc da khoang
ctia TKV khi phia dudi khong con tién hanh
KTHL va phu hop véi Luat Pia chat va
Khoang san 2024, dong thoi c6 do chinh xac
cao nhat véi viéc dua loi nhuan vao hé 5O
boc gidi han, ta can ap dung nguyén tac kgh
= ko + kg, trong d6 kg 12 hé s6 bdc san xuat
giai doan 16n nhat ciia cic giai doan khai
thac va thuc hién theo phuong phap d6 thi
nhu sau:

Chon mot s6 phuong 4n bién gidi mo dy
kién. Dbi véi mdi phuong an, trén co sd vi
tri mé via, hudng phat trién cong trinh va
trinh tu khai thac da xac dinh, cac thong s6
cuia hé thong khai thac (HTKT) di tinh toan,
tién hanh khao sat khéi luong dat boc (V)
va quing khai thac (Q) theo dot xudng siu.
Sau d6 xay dung biéu do ché do cong tac
(CBbCT) mé V = f(Q) véi goc bo cong tac
& = dmax. MOi phuong 4n bién gidi mé xay
dung 1 biéu d6 V = f(Q) tuwong tmg. Trén
biéu d6 V = f(Q) ta xac dinh dugc hé sd boc
ban dau ko va hé sd boc san xuit kg, 16n nhét
trong cac giai doan khai thac.

Truong hop vi tri mé via, huéng phat
trién cong trinh va trinh tu khai thac mé chwa
duoc xac dinh, ta can khao sat khoi luong
van tai dat da tinh béng tkm (M) va tong kim
loai nguyén khai quy d6i (K) theo dot xudng
sdu clia cac phuong an du kién rdi xay dung
biéu d6 M = f(K) ctia cac phuong an ¢6 vi tri
mo via, hudng phat trién cong trinh va trinh
tu khai thac khac nhau dé Iya chon.

Trén coso k vak_ cuacac phuongan du
kién, v& hé truc toa do voi tryc tung la gia tri
ctia hé sb boc, truc hoanh 1a chiéu sau cua
mo. Ung voi bién gidi két thic (chidu sau)
ctia cac phuong an du kién dua cac két qua
tinh toan k, + kg 1én d6 thi. Hoanh d6 diém
gap nhau ciia 2 duong biéu dién k, + ke =
f(H) va kgp, = const xéac dinh bién gi¢i KTLT
(xem hinh 2).

KHAITHAC LQ THIEN [

200 250 300 350 400 H.om

Tir két qua nghién ctru ¢ trén cho phép st
dung nguyeén tac kepep = kip dé xac dinh bién
gioi KTLT.

Trudc hét ta xac dinh hé s boc trung binh
cho phép theo cong thurec:

gh

k-'bfp - i—ﬂ(/{—n . m3/t
Khi hé s6 khong dong déu cta cong tac

Hinh 2. Biéu db xdc dinh bién giéi KTLT
theo nguyén tac kg, = k, + kg

boc dat dar =1 thi ktbcp K.

Sau d6 tinh toan va vé lén dd thi duong
bleu din hé s6 boc trung binh phu thudc vao
chiéu siu ctia mo kg, = f(H)

Hoanh d¢ cua diém giao nhau cua nhanh
ra cua du:(‘mg kg, = f(H) va dudng keep xdc
dinh bién gi¢i KTLT (xem hinh 3).

m%{ krhcp /

Hg H.-m

Hinh 3. Biéu do xdc dinh bién giéi KTLT
theo nguyén tack, =k,

Nhu vay, khi lya chon blen giéi KTLT
theo phuong phap do thi can phai thyc hién
theo cac bude nhu sau:

1. Dy kién mot sb phuong an c6 bién gidi
mo khac nhau trén mét cat dia chat.

2. Trén co s tinh chét co ly cua dat da,
ciu tao dia chit va dia chat thuy vin cua
khoang sang, chiéu cao bd mé cia phuong
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an du klen xac dinh goc nghiéng bo két thiic
theo diéu kién 6 6n dinh (Bd) (chon so bg, tinh
kiém tra va diéu chinh néu can).

3. Kiém tra goc nghiéng bo két thiic theo
diéu kién bb tri cac tuyén duong van chuyen
va hé thong muong ranh thoat nudce trén cac
tang két thic tily thudc vao so do mo via da
chon (Byc). Truong hop khong thoa man thi
phai didu chinh cho goc bo ket thuc khu vuc
bb tri tuyén duong van chuyen va hé thong
muong ranh thoat nude giam xudng cho phu
hop.

4. Xac dinh vi tri d6 thai, du kién cung
d06 van tai dat d4 va xac dinh so bd hé s6 boc
gigi han kg, hodc du kién kgh theo mo c6
diéu kién tuong tu.

5. Trén co 8¢ cac phuong an du klen trén
mit cat, xac dinh trén binh do, thiét ké va
tinh toan xac dinh hé s6 boc trung binh kbt
theo cac phuong an.

6. Khao sat khdi luong mo:

- Truong hop vi tri mo via, hudng phat
trién cong trinh va trinh ty khai thac mo da
dugc xac dinh: Trén co s¢ cac thong sO cua
HTKT da tinh toan, tién hanh khao sat khoi
lwong dat da boc V, trir lu’orng quang nguyen
khai quy d6i Q theo dot xudng sdu cua cac
phuong an bién g101 mo du kién.

- Tmong hop vi tri m¢ via, hudng phat
trién cong trinh mo va trinh ty khai thac chua
dugc xac dinh: Trén co s¢ cac thong sO cua
HTKT va vi tri do thai dat da da chon, tién
hanh khao sat khéi luong dat da boc V, trix
luong quang Q va téng kim loai nguyén khai
K quy d01 cung do van tai dat da Ld theo
dot xudng sdu cia cac phuong an vi tri mo
via, huéng phat trién cong trinh mo va trinh
tu khai thac khac nhau va xay dung bleu )
CDCT mo theo khdi lugng van tai tinh bang
tkm M = f(K) vOi ¢ = dmax clia cac phuo’ng
an da khao sat dé lya chon phuong an co vi
tri m& via, hudng phat trién cong trinh va
trinh tu khai thdc mo hop 1y.

7. Xay dyng va phan tich biéu ¢6 CBCT
mo V = f(Q) v6i ¢ = Omax de xac dinh hé
s6 boc ban dau ko va hé sb boc san Xuat
ksx (tinh theo g1a1 doan 16n nhat) theo céc
phuong an bién gidi moé da du kién.

8. Tinh toan xac dinh hé sb boc gidi han
kgh.

9. Xay dung bleu dd lya chon bién gi6i
KTLT theo nguyén tac kgh = ko + ksx. Truong
hop khi A= 1, tirc 1a khong 6 dat boc XDCB
ta tinh h¢ ) boc trung binh cta cac phuong
an dy kién va hé $0 boc trung binh cho phep
r0i xdy dung biéu do lya chon bién gioi
KTLT theo nguyén tic ktbcp Kp.

Phuong phap nay c¢6 do chinh xac cao,
khoa hoc va str dung thuén loi cho nhimg
ngudi 1am cong tac thiét ké mo.

3. Phu’(rng phap lua chon bién gidi
KTLT khi tiep tuc KTHL

Gidi han chuyen tu cong tac KTLT sang
KTHL khi gia thanh 1 thién bang gia thanh
ham 16 chi hop 1y khi ty 1¢ ton that va lam
nghéo cua 2 phu’orng phap giéng nhau. Tuy
nhién, ty 1€ ton that va lam ngheo cua 2
phuong phép khong bao glor giong nhau.

Tiéu chi khach quan va hop ly hon trong
so sanh phuong phap KTLT va KTHL Ia
dang loi nhuan [3]. Tuc 1a bién gidi KTLT
dén khi khai thac mot khi trir leong khoang
san thi loi nhuén cta 2 phuong phép 16 thién
va ham 10 1a nhu nhau.

Khi khai thac khdi Tugng Q (m?) thude trix
luong khoang san bang phuong phap him
10, trir lugng khoang san nguyén khai quy
doi la:

yO(1— ’?M

tin (6)
1= py,

Oy = =yOA,;,

Trong d6 My va ppr - hé s6 ton that va
lam nghéo khoang san khi KTHL; Ay - hé
s6 chuyén doi tir trix luong dia chat sang trir
luong nguyén khai quy doi trong KTHL; vy -
ty trong khoang san, tan/m’.

Trt lugng luong khoang san nguyén khai
quy d6i khai thac duoc bang phuong phap
16 thién la:

}Q{l U}f}

}QAFr’ tan
1—py

o, )

Trong d6 ny, va py, - hé s6 ton that va lam
ngheo khoang san khi KTLT; Ay - hé sO
chuyén doi tur trix luong dia chat sang trit

lwong nguyén khai quy doi trong KTLT.
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Gia thanh khoéng san sau khi ché bién tir
khoang san dugoc KTLT
G = Quatdi) + Vb + kobQu, dong (8
Va tir khoang san dugc khai thac ham 1o:
Ghi = Qui(Chrtdp), dong )
Trong d6 dy; va dy; - gia thanh van chuyén
va ché bién khoang san, twong tmg trong
KTLT va KTHL, d6ng/tan; a - gia thanh khai
thac riéng khoang san 16 thién, dong/tan; Vy,
- khéi luong dat da boc, m3; b - gia thanh boc
dat da, déng/mﬁ k -hé s6 boc ban dau, quy
d6i theo gia cua hé s6 boc san xuat, m¥/tan.
Gia kim loai trong tinh quédng tr quang
khai thac 10 thién:

Py = QuZiera(l - p’1r) (10)
Va tu quang KTHL:
P = QuiZniena(1 - p’ny) (11)

Trong d6 p’j; va p’n — hé sé 1am nghéo
quang, twong ung KTLT va KTHL:

(12)

o - ham luong theo trong lugng thanh
phan c6 ich trong quing dau; a’ - ham luong
trong quing san pham; g va ey - thuc thu
kim loai trong tinh quang tir quang, khai thac
tuong ung 10 thién va ham 10; Zy va Zp — gia
ban buon kim loai trong tinh quang, tuong
mg KTLT va KTHL, ddng/tan.

Trong két qua tiéu thy s& nhan duoc loi
nhuan. Trong truong hgp chung KTLT co
thé léy, néu loi nhuan tor KTLT b:;’mg hoac
16n hon lgi nhuan tir KTHL:

Py -Gz Ph-Gn
Sau khi thay the va bién doi ta co:

é{[atl_ P )S.I;Z.r.- ~(a+d, }]—i—:[ﬂ‘(l— Pir ) EnZi

(13)

_(C-'.'I +dy )]} Z

it I

Vé trai cua bt diang thire (15) 14 hé s6 boc
€161 han:

KHAITHAC LQ THIEN [

k>

et
_i_f:[a (1= P ) &0 Zi —(Cy +dyy )]}(15)

S6 hang trong ngodc vudng dau tién cua
phuong trinh (15) 1a lgi nhuén tor KTLT chua
tinh chi phi boc dat da L'y, con $6 hang trong
ngodc vuong tha hai 1a logi nhuan tort KTHL
Ly, tirc 12 hé sb boc gisi han di v6i khai
truong 16 thién khi phia dudi con tiép tuc
KTHL duogc xac dinh bdi cong thire:

1 . AL

k,=—(L, -

= W)m /t
= b A,

(16)

4. Ket luén va kién nghl

Tur két qua nghlen ctru ¢ trén, cho phép
dua ra cac két luan va kién nghi co ban sau:

- Phuong phép lya chon bién gigi KTLT
cua cac mo quang goc da khoang thuoc TKV
hién dang dugc sir dung la chua hop 1y, co
do chinh xéac khong cao va lam thu hep bién
gioi KTLT.

- Péi voi khai truong sau khi két thic
KTLT khong tiép tuc KTHL can dua chi tiéu
lgi nhuén dinh murc vao hé s6 boc gidi han va
tinh cho san pham cudi cung, sir dung dang
thie kg = ko + kgx hode kg =k, (khi khong
co kh01 lugng XDCB) va phu:ong phap do
thi dé lya chon bién gidi KTLT la chinh xéc,
khoa hoc va thuén lgi nhat.

- D4 véi khai tru:ong sau khi két thuc
KTLT tiép tuc KTHL can su dung ti€u chi
“Pang loi nhuan” thay thé cho “Dang gia
hanh” 1a khach quan, chinh xac va phu hop
nhat khi xac dinh ranh giéi chuyén tir KTLT
sang KTHL

- Viéc su dung phuong phap trén dé lyua
chon bién gi¢i KTLT cho cac mo quang da
khoang s& tan thu toi da vé tai nguyén, giam
thiéu 6 nhiém moi trudng, dam bao doanh
nghlep luén co 1ai trong qua trinh khai thac,
g6p phan dem lai hiéu qua kinh té cao nhat
va phat trién bén viing.

(Xem tiép trang 16)
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Nghién ciru anh hwong cua hoat dong khai thac
ham lo den sut lun, dich dong kho than G9, Cong
ty Kho van va Cang Cam Pha -Vinacomin

>>Th.S. Pham T Phuong, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin
>>PGS.TS. Pang Van Kién, Truong Pai hoc Mo - Dia chét

Toém t,flt: Trong pham vi bai viét cac tac gia tién hanh dwa ra co so 1y thuyét,,lap cac mo
hinh s6 danh gia xac dinh, x4c dinh nguyen nhan gay ra hién tuong sut lin, bién dang gay
hu héng cac hang muc cong trlnh da thi cong trén mit bang kho than G9. Bii bio tién hanh
phan tich dich dong ctia mat bang kho than G9 do hoat dong khai thac ham 10 va diéu kién
dia chat bang phuong phap s6 thong qua phan mém Plaxis 2D V20.

Abstract: In this paper, the authors provide theoritical foundation and establish numerical
models to evaluate and determine the reasons for subsidence and deformation causing
damages to work items constructed at the site of G9 coal storage. The paper analyzes the
movement of the G9 coal storage site due to underground mining activities and geological
conditions using numerical methods through Plaxis 2D V20 software.

I. Dt véin dé

Cong ty Kho van va Cang Cim Pha -
Vinacomin (Cong ty) 1a don vi tryc thudc
Tap doan Cong nghi¢p Than - Khoang san
Viét Nam (TKV). Cong ty thyc hién chirc
nang nhiém vu quan ly khai thac Cang Cam
Pha va tuyén luong hang hai dai 27km, quan
ly khai thac céc cang le: Cang Kmé, Cang
Khe Day, Hoa Chat Mong Duong; quan 1y
cac kho bai than: Kho than G9, kho than Lép
My, kho cang Km6 dé cung cap than cho
khach hang. Trong d6 viéc cung cdp than
cho cac nha may dién dam bao an ninh dién
ning qudc gia 1a nhiém vu trong yeu va uu
tién hang dau. Ngoai ra Cong ty con thuc
hién nhi€u nhiém vu khac nhu vén tai than
bang duong thuy, dudng bg, boc x€p chuyén
tai va dich vu tau lai dat. ..

H¢ th6ng Kho than G9 dugc Cong ty
dua vao str dung nam 2015. Day 1a kho than
chinh cung véi cac hé thong day chuyén
dong bo dé tiép nhan nguon than sach cua
cac don vi trong TKV va cung cap cho céac
nha may Nhiét di¢én Mong DlIO’l’lg 1, Mong
Duong 2 theo hgp dong ky két glua TKV voi
lién doanh nha thau nudc ngoa1

Kho than G9 ¢6 dién tich rong, strc chira
trén 110.000 tan, luong than trung binh cung

cap cho cac nha may nhi¢t dién khoang 7
trigu tAn/nam, binh quan luong than qua hé
thong bang tai khoang 19.200 tan/ngay Trén
mit bang kho G9 dugc b tri cac kho than
kin, bunke cdp liéu, hé thong day chuyen
bang tai, tram can, tram bién ap 35KV, ngoai
ra con co cac khu nha lam vig¢c cua mot s6
don vi san xuat, xudng sua chira, h¢ thong
can dién to (Hinh 1, Hinh 2) ...
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Hinh 1. Mt bing hién trang kho than G9.

Trong thoi gian gan day tai Kho than G9
da xuat hién hién tuong syt lun, nit v& mot
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sO hang myc cong trinh trong hé théng day
chuyen san xuat tiép nhan va cap than cho
cac nha may nhiét dién. Ban dau chi xuat
hién hién tugng nit v& trong pham vi nho.
Vé sau xuit hién sut lun ting thém nhu cac
khu vuc: Nha kho che than s6 1, 2, dudong
ham (tunnel), bunke cap liéu, hé thong thoat
nuéc mat bang (Hinh 3+Hinh 5 )

MC tuyén B-B

Hinh 4. Hién trang hw héong ciia bunke cip
liéu tai két cau twong, cft va diam.

T

Hinh 5. Hi¢n tranh hw hong twong chin,
cét nha kho than biang bé tong cét thép.

Trudc mit, dé han ché qua trinh lun nirt,
sut Itn mé rong 1am hu hong dén cac cong
trinh, ddm bdo an toan cho con ngudi, may
moc thlet bi va dic biét duy tri san xut lién
tuc cap than cho nha may Nhiét dién Mong
Du’ong, Cong ty da bao cao TKV va thuc
hién cac giai phap tam thoi khoan bom ép
vita xi ming dé ctimg hoa nén dit ph1a dudi
cong trinh dong thoi ket hop voi céc g1a1
phap gia co céac cot chong Trong do g1a1
phap khoan bom é€p vira xi mang trong vi¢c
xt 1y sut lan, truot dia tang da va dang duogc
mot s6 don vi trong TKV ap dung hiéu qua.

Trong bai bao céc tac gia s& tién hanh dua
ra co sO 1y thuyét, 1ap cac mo hinh sé danh
gia xac dinh, x4c dinh nguyén nhan gay ra
hién tuong sut 1an, bién dang gdy hu hong
cac hang muc cong trinh da thi cong trén mat
bang kho than G9. Bai béo tién hanh phan
tich dich dong ctia mit bang kho than G9 do
hoat dong khai thac ham 16 va diéu kién dja

Hinh 3. Hi¢n trang hw hong va bién dang
ciia két cdu bang tdi va tram chuyén tdi .
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chét bang phuong phap s6 thong qua phan
mém Plaxis 2D V20.

II. Co s¢ ly thuyét caa sut lin, dich
dong bé mat dia hinh kho than G9, Cong
ty Kho van va Cang Cam Pha

Cong tac dao pha dat da trong qua trinh
thi cong cac cong trinh ngdm nhu duong 10,
bunke, tuynen ngam trong long dat, v.v... da
lam pha huy trang thai ing sudt can bang
ban dau trong khoi dat dé, gy ra hi¢n twong
dich chuyén khoi dat da xung quanh cong
trinh ngﬁrp, lam lan mat dat va thdm chi
gy sép do hay pha huy céac cong trinh xay
dung 1an can trén mat dat, Dac biét cac cong
trinh xay dung trén mdt dat nhu nha kho, cac
tuy€n bang tai dugc xay dung trén nén dat
yéu nhu tang dat da do thai san 1ap thi hién
tuong bien dang, sut lin mat bang kho than
cang 16n dan dén mat 6n dinh cho cac hang
muc xdy dung trén mat bang kho than.

D61 voi hién tuong sut 1Un, bién dang
gy hu hong cac hang myc cong trinh da thi
cong trén mdt bang kho than G9 c6 thé do
cdc nguyén nhén co ban gom:

- Mat bang kho nam trén khu vyc bai thai
voi dat da thai chua 6n dinh c6 xu huéng
dich chuyén xudng dudi d€ 6n dinh;

- Anh hudng boi cau trac dat da thai chira
nhi€u khe nurt, mat phan cach gitra cac phan
tr dat da toi roi - dac thu cua dat da bai thai
dud6i mat bang kho than.

- Anh hudng cua cong tac khai thac cac
via phia dudi;

- Anh huong do ty trong cua cdc cong
trinh bé mat va tai trong dong cua cac thiét
bi van tai phia trén bé mat nhu 6 t6 van tai,
kho than, bunke...

Dé tinh toan anh hudng cua cong tac xay
dung duong 16 dén khoi dat da xung quanh,
cac két qua nghién cuu cua Peck, (1969);
Clough and Schmidt, (1981) va Attewell va
nnk, (1986) da st dung phuong phéap ban
thuc nghi€ém bang cach do dich chuyén, lin
mdt dat tai mot s6 du an & hién truong khi
thi cong cac duong 16 va duong ham, két qua
thu dugc 1a dudi tdc dong cua qua trinh thi
cong duong 10, duong ham thi hinh thanh
vung [un mat dat, nhu Hinh 6.

Ving, mang lin
irem mai dai

Hirdng thi cong |
3 3 i
durémg 1o

-
.,

Hinh 6. Cac vung dich chuyén trong khu
vwe khoi da tien hanh khai thdc than bang
lo chg dai

Pudng cong dich chuyén mit dat hay lin

mit dat dugc xac dinh theo cong thire (1) do
Peck, (1969) dé¢ xuat (nhu Hinh 5) [1]:

M)

]
2=

S'I-' = Sl-'.ﬂlﬂ.l'e
Trong d6: Sy max - Gid tri d0 ltn 16n nhét
theo phuong thang dimg (m); x - khoang
cach tir truc ham theo phuong nam ngang,
(m); 1 - Khodng cach tur tam duong ham dén
di€m uon theo phuong nam ngang, (m).
IIL. Phan tich dich dgng khu vuc khéo
sat bang phuwong phap so
H1.1. Dit li¢u diu vao ciia mé hinh dia co
Dé nghién clru danh gid, xac dinh nguyén
nhan gay ra hi¢n tuong sut lun, bién dang
gdy hu hong cac hang muc cong trinh da
thi cong trén mat bang kho than G9, céc tac
gia da lga chon, str dung phuong phap phéan
tor hiru han thong qua phan mém Plaxis 2D
V20. i
Kho than G9 dugc xay dung trén nén dia
chat gom 16p dat da: 16p dat da da duoc gia
cuong bom €p vita xi mang trude diy trong
cdc ndm 2021, 2023; tang dat da do thai san
lap; 16p sét két; cat két, bot ket, cudi ket, sét
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than va cac via than, chung nam xen k& nhau.

- Tang dat da duogc gia cuong bom ép
vita xi mang trudc day bang cac 16 khoan
D105, L =9m, L = 12 m. Theo cac két qua
khoan ldy mau thi nghiém kh01 dat da dugc
bom ¢ép thi cudng do, do bén cua khdi dat
da tang tir 50+70% so voi khéi dat da trude
khi duge gia ¢d, do d6 tham sb co 1y cua
tang dat da da duoc gia cuong bom ép vira
xi mang trudc day dugc lay tur tang dat da do
thai san 1ap dugc nhén voi hé s6 gia tang ciu
trac K = 1,5+1,7. Chiéu day 16p dat da dugc

DIAKY THUAT [N

gia cuong va vung lan toa cua vira trong qua
trinh khoan €p vira theo tinh toan khao sat 1a
L=12m.

- Tang dat da do thai san lap: Nam ngay
dudi nén kho G9, c6 chiéu day trung binh
3 + 50,0 m, ca biét co chd dén 55 m, thanh
phan gom sét pha, dam cuc tang cua da sét
than, sét két, bot két mau den, xam nau, xam
vang doi chd 1an cuc tang da cat ket san ket
cting chic mau Xam nau, xam trang két cau
chat vira. Theo ké qua phan tich thi nghiém
cac chi tiéu co ly nhu Bang 1 phia dudi:

Bing 1. Bdo cdo tong hop két qud thi nghiém co ly dit da dé thdi san lip theo [5].

Cuwong do Cuwong dj . X
Ky hiéu Posiu | PoAmW | Ty trong A Dung trong t khingnén | khingnén | 10
hé khoan (m) (%) (g/em’) ?h/'e"] kho Bio hoa hoa
glem’) (KG/em?) (KG/em?) mem
LK.BT06 17,0+17,2 0,23 2,74 2,70 506 472 0,93
LK.TC02 28,2+28.,4 0,12 2,74 2,71 514 489 0,95
LK.BTO1 11,3+11,5 0,12 2,74 2,70 524 495 0,94
LK.BTO05 11,5+11,7 0,31 2,72 2,69 356 321 0,90
LK.TK3 18,5+18,7 0,16 2,74 2,70 491 461 0,94
LK.BKO1 17,5+17,7 0,18 2,73 2,69 510 465 0,91
LK.BK02 16,5-16,7 0,20 2,73 2,70 456 1 0,92
LK.KV-Bb01 17,8+18,0 0,32 2,70 2,68 456 415 0,91
LK.KT02 17,1+17,4 0,25 2,71 2,68 492 451 0,92

II1.2. Thanh lgp mé hinh so nghién ciru
dnh huong ciia hogt dopng khai thac ham 1o
dén sut liin, dich dong kho than G9

Trong mo hinh nay, dé khdo sat tinh todn
dich chuyen sut lan trén be mat kho G9
nhom tac gia da str dung phan mém Plaxis
2D V20 dé mo phong va phan tich.

M5 hinh mé6 phong cho khu vue ¢6 kich
thude: chiéu cao 300 m va chiéu rong 500 m.
Bién trai va bién phai ctia m6 hinh dugc cd
dinh theo phuong ngang c6 chuyen vi ngang
tai bién bang khong; chuyén vi thang du‘ng
dé tu do. Bién ddy cua md hinh ¢o6 chuyen vi
ngang, thang dtng bang 0. Bién phia bé mit
de tu do cho phép chuyen vi thang ding va
chuyen vingang, vi tri cac 16p dat d4, hai nha
kho va bunke duoc the hi¢n nhu trén Hinh 7.

Két cau bé tong cdt thép vo bunke va két
ciu 2 nha kho st dung m6 hinh dan hoi. Hé
khung ket cau nha kho dugc mo phong theo
so dd két cau voi cac chan cot duge ngam

Lop dat do thai san lap EENEE Vi
Lop Sét ket Lop Bot ket

Hinh 7. So dé mé phong hién twong bién
dang, sut lun gay huw hong cdac hang muc
cong trinh da thi cong trén mat bang kho GY.

clirg va tai trong duge truyen xudng qua céc
cot va xubéng nén mong. Phan khung két cau
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bén trén gdm cot, dAm mai va bé tong 16t
moéng duge md phong bang cac phan tir tim:
Plate c6 céc thong s6 ky thuat nhu Bang 2.
Céc két cau 16 khoan bom ép vira sur dung
bang phan tir neo c6 san trong phan meém
(node to node anchor) ¢ cac thong s6 k¥
thuat nhu Bang 2.

Biing 2. Cic théng s6 ky thugt
cho 16 khoan bom ép

STT Ky hiéu | Gidtri Pon vi
Puong kinh D 105 mm
Chiéu dai L 9 m

Trong luong két céu kho than da dugc
ké khai theo trong lugng ket chu dang tam
(Plate) cua Cot khung két cau va dam mai
kho. Tinh riéng khbi lwong thé tich ciia than
trong kho nhu sau: yihan = 1,3T/m? cung véi
cac kich thudc cta Kho thi trong luqng than
trong Kho dugc tinh todn Gghan = Yihan * Hikho
*Brhox 1=1,3%20*45* 1 =1170T, trong
do6: Hypo - chleu cao kho chtra than, Hyy,, =
20m, By, - chiéu rong kho, Bkho = 45m;
1 - 1a tinh trong lugng than trong 1 m dai
cua kho. Trong 1u0’ng than chira trong kho
tac dung xudng nén kho dugc quy d6i thanh
luc phan bb déu trén mét dai va sir dung
trong mo hinh. Tai trong bang tai trong kho
than, tinh cho 1m dai bang tai trong kho va
duoc quy doi thanh luc tép trung 12 1,3 T va
duoc str dung trong md hinh. Giai phap nen
Kho G9 duoc sir dyung la trén nén dia chat
gdm lop dat da da duoc gia cuong bom ¢€p
vita xi mang trudc day, 16p dat da do thai
san lap, 16p sét két, bot két va cac via than
nam xen k& nhau nhu mit cit B- B, cac 16p
dat da duoc sir dung theo tiéu chuan pha huy
Mohr-Coulomb, céc thong s6 16p dat duoc
st dung nhu trong cac bang 1+5. Céc giai
doan mo phdng, tinh toan cong tac thi cong
nhu Bang 3.

IV. Phén tich két qua mo hinh

Két qua tinh toan bién dang, sut lan mat
bang Kho G9 theo mé hinh dugc thé hién
trén Hinh 8 + Hinh 9.

Tir két qud md phong s6 cho thay gia tri
dich chuyén, lan mat dat 1on nhat 1 0,3640

m (364,0 mm) va vi tri xdy ra hién tuong
dich chuyén, lun mat dat lon nhit 13 tai nén
cac kho G9. Can cu vao ket qua tinh toan
bién dang, sut lan mit bang kho G9 bang
phuong phap mo phong s6 cung voi vige doi
chiéu két qua ctia phuong phap do dich dong
tai hién tmong, Nhom tac gia dé xuét céac
giai phap gia ¢b trén bé mat kho than GO,
trong nén kho than st dung phuong phéap
bom ép vira xi ming c6 160 khoan D105,
L=9m, khoang cach giita cac 10 khoan 1 =
3x3m. Tai vi tri xa khu vuc 2 kho than thi st
dung phuong phap bom €p vira xi mang co6
16 khoan D105, L = 6 m, khoang cach glua
cac 16 khoan 1 = 3x3 m. Giai phap gia ¢ vi
tri dudng ham (tunnel), bunke cap li¢u la st
dung tuong vay barrette c6 chiéu sdu Lb =
12 m, day db = 0,6 m (Hinh 8 ~Hinh 10).

Bdng 3. Cac giai dogn mé phong

Giai doan
mo phong Noi dung
Thiét 1ap cac tham so ban dau, xay
Giai doan 1 | dung diéu kién bién;.
Xay dung 02 nha kho, thiét 1ap cac 16
Giai doan 2 | khoan bom ép trén mit bang kho G9
Thi cong dao Bunke va lap dat vo
Giai doan 3 | chong bé tong cot thép Bunke
Giai doan 4 Phan tich danh gia két qua mo hinh

Dieformed mesh jul (scabed up 508 times)

Mamimum waken = 001043 m (Ement 0.2 Node 347

Hinh 8. Két qud dich chuyén, sut lin mdt
dat khi chwa gia co.
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Hinh 9. Hi¢n twong sut lin nén kho than

G9 khi chuwa gia cé
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Hinh 10. So d mé phéng tuynen ngam
trén mo hinh

xtor s i ) o g 00 s
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Hinh 11. Két qud dich chuyén, sut liin mdt
bing Kho G9 khi dp dung cdc gidi phdp
gia co mdt bang, bang tdi trong kho than,
kho than, tuynen ngim

DIAKY THUAT [N
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Chidu shu tsimg viy bametie L, m

Chidu sfiu trdmg vy barretie L, m
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a) Ly doc b) Lye ciit <} Mé men
Hinh 12. Phdn bé ngi luc trong twong vy
barrette tai vi tri dwong ham (tunnel),
bunke cap liéu
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a) Chuyén vi ngang b) C‘huym; vi dimg

Hinh 13. Chuyén vi ciia twong viy barrette
tai vi tri bunke ngam. bunke cap liéu
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V. Két luin

Két qua nghlen clru cua bai bao cho thy
nguyén nhén gay ra sy pha huy cac cau trac
trén bé mat kho than G9 la do vi€c khai thac
cac 16p than bén dudi, dat d4 nén mong, dac
biét la 16p da thai mo chua dugce di chuyen
hoan toan, su tu t6n cta cc ciu triic bé mat
va cac tai trong dong cua bang tai phia trén.
Bai viét trinh bay mot mo hinh dia co hoc
moé phong két qua gia cd cua kho than G9 &
khu vuc Mong Duong, noi da trai qua hién
tuong lin do nam trén madt bai thai mé ci.
Dya trén m6 hinh Mohr - Coulomb, cac thu
nghiém mo phong s6 da duge thuc hién vé
quy luét that bai ctia cac 16p dat phia trén
bang céach st dung dong 1€nh, va anh hudng
cua vigc khai thac cac 16p than bén dudi 1
va khai thac than dén sy lun cua cac 16p dat
phia trén va sy thdm nhap bé mit da dugc
thu thap Két qua mo phong chi ra rang viée
gia c0 nén tang cua kho than cho phép giam
thiéu su 1n bé mit...
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Nova CDE (moi truong dir liéu chung) - phan
mém ng dung truc tuyén cho cac dw an dau tu
xay dung cong trinh tai Viét Nam

>>Th.S. Pham Td Phwong, Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin
>>Th.S. Dwong Anh, Cong ty TNHH Cong ngh¢ cao Hai Hoa

Tém tit: Nova CDE 1a mot phan mém tng dung truc tuyén dugc phat trién boi Cong ty
TNHH Co6ng nghé cao Hai Hoa (Harmony-AT) nham muc dich dé cac t6 chuc/cong ty su
dung Moi truong dwr licu chung Nova CDE. Moéi truong Dir ligu chung (CDE) cung cap cho
Chu dau tu va d6i ngii du 4n mot ngudn tai nguyén thong tin cua du an, tap trung, duy nhét
va truy cap dugc. CDE s& lam giam su 1dp di lap lai viéc trao doi thong tin va cai thién tinh
nhat quan cia thong tin cling nhu sy hiéu biét trong toan doi ngti du an.

Bai viét dua ra mot s noi dung trong qua trinh thiét 1ap moi truong lyu trir va chuyén giao
dr liéu gitra céac bén llen quan trong du an. Tuy nhién, viéc, thiét lap t6 chtrc dir liéu luu trix
trén Nova CDE do t6 chire str dung tu thyc hién theo yéu cau ctia mdi du an.

Abstract: Nova CDE is an online application software developed by Harmony High
Technology Company Limited (Harmony-AT) for organizations/companies to use the
Nova CDE Common Data Environment. The Common Data Environment (CDE) provides
the Owner and project team with a single, centralized, and accessible source of project
information. CDE will reduce the duplication of information exchange and improve the
consistency of information and understanding across the project team.

The article presents some contents in the process of setting up a storage environment and
transferring data between stakeholders in the project. However, the setup of data storage
organization on Nova CDE is done by the using organization according to the requirements

of each project.

I. Gi6i thi¢u chung

Nova CDE la mot phan mém tng dung
tryc tuyén, duoc str dung 14 méi truong dir
li¢u dung chung (Common Data Enviroment
- CDE) cho cac dy 4n dau tu xay dung cong
trinh c6 &p dung MO hinh thong tin cong
trinh (BIM). V6i dinh huéng Xﬁy du:ng mot
moi truong dir li¢u chung do ngu’ou Viét x@y
dung va quan 1y phu hop véi cac dy an dau
tu xdy dung tai Viét Nam, dong thoi giam
thiéu su phu thudc vao cac phan mem cua
nuoc ngoal Nova CDE duogc phat trlen dua
trén cac cong cu linh hoat, nhu:ng van dam
bdo tinh bdo mat, an toan vé dit ligu va van
dap ung céc yeu cau cua cic ti€u chuin BIM
trong nudc va quoc té.

Nova CDE phu hop cho tit ca cac bén
li€n quan trong dy an nhu co quan QLNN
cha dau tu, cac don vi tu van va nha thau..

can luu trir va quan 1y dit liéu, thong tin cac
du 4n ap dung BIM.

Hién nay, Nova CDE da dugc phat trién
trén nén Web, va s& huong dén viéc phat
trién cac ung dung trén céc thiét bi di dong,
ung dung ngoai tuyen (Desktop) dé g1up
ngucn dung c6 thé truy cap dir liéu moi luc
moi, moi noi ma vin c6 thé ddng bo duoc dir
liéu ngay lap ttrc.

Ngay 13 thang 04 nam 2024, phan mem
Nova CDE da vinh du duoc Hi€p hoi Phan
mém va Dich vu cong nghé thong tin Viét
Nam (VINASA) trao tang g1a1 thuong Sao
Khué cho hang muc “Po6i mai sang tao”.

II. Nova CDE trong quéan ly thong tin
du an DT XDCT trén nén ting dién toan
dam may

- Nova CDE tich hgp v6i hé thong ban do
thong tin dia Iy (GIS): dé cung cip thong tin
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truc quan vé du 4n, giup ngum dung de dang
hiéu, phan tich dix liu du an vara quyét dinh
sang sudt dya trén thong tin dia ly.

Hinh 2. Tich hop véi hé thong bin déo
thong tin dia ly

- Hé théng Ivu trir linh hoat: Nova CDE
cung kha nang m¢ rong dung luong luu
trlt theo nhu cau dy an trén nén tang dam
may v6oi mdy chu dugc dat tai Viet Nam cua
cac nha cung cap uy tin, dam bao an toan
dir liéu v6i cac bién phap bao mat tién tién,
ddng thoi cho phép thiét 1ap luu trir dit licu
trén may chu do nguoi dung lya chon (On-
premises).

- Nguon thong tin chung duy nhit cho
dir li¢u dy an: Nova CDE cung cap noi luu
trr trung tam cho tat ca dir lidu dy an, bao
gém mo hinh BIM, tai li€u, ban v€, béo cao,
v.v. bam bao tat ca cac bén lién quan deu co
quyén truy cép vao phién ban maoi nhit cia
dir liu, giup cai thién sy phdi hop va cong
tac.

- Ung dung cho toan bo vong doi dy an:
Nova CDE dugc st dung cho tat ca cac giai
doan cua dy an, tir giai doan lap ké hoach,
thiét ké, thi cong dén van hanh va bao tri,
dam bao tinh lién tuc va truy xuat ngudn gdc
dit liéu, cho dén thong tin dy an, tao co so dir
liéu dang tin cy trong sudt vong doi duy an.

- Ung dung cho tét ca cac bén lién quan:
Cung cap quyén truy cap va giao di¢n phu
hop cho ting bén lién quan trong du an (chu
dau tu, ban QLDA tu van thiét ké, nha thau
thi cong, giam sat...), gitp tang cuong kha
néng céng tac va chia sé thong tin hiéu qua
gitra cac bén li€n quan, nang cao hiéu qua
phdi hop va giai quyét van dé.

°

Hinh 3. Ung dung qua Nova CDE

- Lam vi¢c v6i cac dinh dang mo hinh
BIM: Nova CDE ho tro cac dinh dang mo
hinh BIM pho bién nhét, bao gom IFC,
Revit, SketchUp, v.v. cho phép nguoi dung
dé dang cOng tac va chia s¢ mo6 hinh BIM,
tao moi truong lam viéc BIM thong subt va
hiéu qua.

- Khé néng phén tich va kiém tra thong
tin: Nova CDE cung cap cac cong cu dé
phan tich va kiém tra dir liéu dy 4 an, glup céc
bén lién quan xac dinh va giai quyét cac van
dé tiém an, giam thiéu rui ro.

- Dap tng ti€u chuan ISO 19650: Nova
CDE dugc thlet ké dé dap ung cac yéu cau
cua tiéu chuan ISO 19650, tiéu chuan quoc
té v& quan ly thong tin trong cac dy 4n dau tu
xay dung, dam bao tinh twong thich va kha
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ning trao doi ditr liéu véi cac hé thong
khac.

IIL. Tinh nang ndi bat

- Chuyen giao tryc tiép: Chuyen giao tryc
tiép mo hinh BIM va tai liéu dy 4n sang giai
doan van hanh va bao tri, dam bdo tinh dong
nhat va chinh xac cia dir li€u trong suot
vong doi dy an.

- Tich hop IoT, BMS: IoT, BMS dugc
tich hop v6i moé hinh BIM dé tao 14p Ban
sao s0, gitip mo6 phong va du doan hi¢u qua
van hanh cua cong trinh, qua do6 to6i uu hoa
hoat dong véan hanh va bao tri.

- Tao ho so tai san: Tao ho so tai san dya
trén dir ligu BIM va thong tin dy an, cung
cap thong tin chi tiét Ve tai san, giap quan
ly tai san hiéu qua va téi uu hoa chi phi van
hanh. )

- Quan 1y sy ¢0 va lich trinh bao tri: Lap
lich trinh bao tri du phong dya trén dir licu
BIM va tinh trang tai san, theo doi va quan
Iy cac su b, yéu cau bao tri, glup giam thiéu
thoi gian gidn doan va chi ph1 sua chira.

- Tich hop voi hé thong quan ly cong
trinh: Két ndi Nova CDE véi hé thong quan
Iy cong trinh (CMMS) hién cd, dam bao
quan 1y du &n toan dién va hiéu qua.

. - -

Hinh 4. Quén I dw dn

IV. Sir dung Nova CDE

V1. H¢ thong luwu trit va bao mdt thong tin

1. H¢ thong luu tri

H¢ thong may chu (Server) va h¢ thong
luu trit cia Nova CDE ¢6 thé duoc thiét 1ap
linh hoat theo nhu ciu cua khach hang, nhu
duoc thiét 1ap trén hé thong may chu tap
trung do cac don vi hang dau tai Viét Nam
cung cap hodc thiét 1ap trén hé thong may
chi ndi bo cua khach hang (dam bao theo

BIM [

céu hinh may chu tdi thiéu ciia Nova CDE).

Dt liéu dugc luu trix trén Nova CDE dugc
tao cac phién ban du phong (back up) hang
ngay dé bao vé trugc nhiing rui ro v€ mat
mat dir li€u va dé khoi phu dit liéu néu c6
su ¢d. Hé thong luu trir du phong cho phep
luu trit cac phién ban ¢l cua dir ligu, gitp
dé dang truy vét hoic khoi phuc lai nhiing
thong tin da chinh stra hoac xda.

2. Bao mdt thong tin

Dt liéu dugce luu trir trén Nova CDE déu
duoc ma hoa dya trén cac tiéu chuan ma
héa manh dé dam tinh bao mat thong tin,
bao gom ca cac dit liéu luu trir chinh va dir
liu luu trir du phong (back-up). Trong khi
truyén tai dir liéu cac dir liéu ciing dugc ma
héa dua trén cac giao thiee HTTPS va TLS
dé bao vé dir liéu khi truyén qua mang.

Quyén truy cap dit liu duoc quan Iy chat
chg, dit li¢u trén CDE dugc tach bi€t hoan
toan gitra cac t6 chirc. Viée truy cap chi co
the thuc hién dugc thong qua email va mat
khau Nguoi dung ¢6 thé thiét 1ap xac thuc
2 yeu to (2FA Two-Factor Authentication)
thong qua cac ung dung nhu 1Password,
Authy hodc Microsoft Authenticator... Cac
hanh dong trén Nova CDE déu duoc lu'u trir
va phan tich log de phat hi¢n cac hanh vi bat
thuong va cac m01 de doa tiém 4n.

V.2, H¢ thong tai khodn va tén mién

Nova CDE su dung tai khoan dua trén
email cia nguoi dung. Mot nguoi dung
bat ky s& khong thé dang ky tai khoan dé
str dung Nova CDE. Vigc dang ky dugc s
dung théng qua cac t6 chirc/cong ty dd mua
Nova CDE, Cac cap tai khoan trong Nova
CDE bao gom:

- Tai khoan quan tri (AA).

- Tai khoan quan ly du an (PA).

- Tai khoan ngu’di dung (US).

1. Tai khoan quan tri

Tai khoan quan tri (AA) ctia t6 chirc 1a
céc tai khoan ¢6 toan quyéen tuy chinh, quan
ly tat ca cac tai khoan khac va cac dy an cua
to chire do. Mo1 t6 chirc khi mua Nova CDE
s& can cung cp 2 emails dé dang ky AA.Dé
dam bao bao mat thong tin, cac to chirc s&
khong thé ty thay d6i AA ma can thong bao
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cho nha cung cip dé c6 thé thay ddi AA.

2. Tai khoan quan ly dy dan

Tai khoan quan ly dy an (PA) 1a tai khoan
dugc gan vai tro “Quan 1y du 4n” trong mdi
du an. )

PA chi ¢6 thé quan 1y cac dy an da dugc
giao va cé toan quyén trong viéc quan ly va
truy cép dir li¢u cua du an do. PA ciing c6
thé thém nhimg PA khac va ngum dung vao
trong dy an dang phu trach quan ly.

3. Tai khoan nguoi dung

Céc tai khoan nguoi dung (US) la tai
khoan duoc AA hodc PA thém vao moi du
an vdi vai tro 1a thanh vién cua dy an. Tai
khoan ngudi dung s€ chi c6 quyén co ban
la truy cdp vao xem cac thu muc va tai licu
trong muc “Luu trd” cua du an. Cac phéan
quyén chi tiét dbi vi mdi US duoc thuce hién
boi AA hoac PA.

Hinh 5. Dang nhdp Nova CDE

4. Teén mién ciia Nova CDE

Mdi tb chirc mua Nova CDE s€ dugc cap
mot tén mién phu (sub-domain) dira trén tén
mién chinh ctia Nova CDE nhu duéi day:

*AHEX novabim.vn

Trong do *****]a ky tu do t6 chuc lya
chon dé dam bao d& nhé va dé truy cap.

Vi du: haihoa.novabim.vn

V4. Tinh ndng sw dung

1. Quan Iy ngum dung

- Thém nguoi dung vao t6 chirc: Sau khi
t6 chirc da duoc cap tai khoan quan tri (AA)

bao gém email va password Tai khoan quan
tri dang nhap vao tén mién phu da dugc cap

- Xoa nguol dung khoi to chire: Chi c6 AA
co quen x6a nguoi dung khdi thanh vién
cua to chirc. D€ x6a nguoi dung AA truy cap
vao muc “Thanh vién”. Tim dén ngudi dung
can xba bang cong cu tim kiém (neu can)
Sau do nhan vao biéu tuong thung rac & cudi
dong dé x6a nguoi dung

2. Thiét ldp dw én

- Thém du an moi.

- Stra thong tin dy an.

- Luu trir du an.

- Thém nguoi dung vao dy an.

3. Thiét lgp phan quyén trong dw an

Viée phan quyén cho nguoi dung trong
mdi dy 4n duoc thuc hién boi AA hodc PA
bao gém 02 loai phén quyen sau:

- Phan quyen thir nhat 1a phan quyen truy
cap vao cac myc chirc ndng trong moi du an.

- Phan quyen thtr hai 1a phan quyen truy
cap vao cac thu muc cua dy 4n ndm trong
muyc “Luu tra”.

4. Kiem soat tai liéu i

Nova CDE cho phép kiém soat tai li¢u
theo thu muc va theo tép.

5. Quan ly dat tén

Nova CDE cho phep thiét 1ap cac tiéu
chuan dit tén dé yéu cau ngucl dung dat tén
theo dang quy dinh khi tai cac tep 1én CDE.
Nguoi dung céd the dua trén céac tiéu chuin
dat tén tiéu chuan theo hudng dan 348 -
Huéng dan chung vé BIM hoic BS EN ISO
19650, sau d6 diéu chinh theo yéu cau cta
du an.

6. Xem cac dinh dang dit liu

Hién nay Nova CDE cung cap kha nang
xem céc dinh dang dir li¢u sau:

- Pinh dang dam may diém: LAS, LAZ

- PBinh dang anh: PNG

- Mo hinh dia hinh va cong trinh: IFC

- Ban vé va tai liéu: DWG, PDF, DOCX,
XLSX.

7. Cac tinh nang dé xem xét mo hinh BIM

- Tinh nang an, hién cac t¢p mo hinh dang
mo.

- Tinh ning xem thudc tinh ddi twong.

- Tinh nang do dac trén mo hinh.
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- Chon nhiéu dbi tugng trén mé hinh va
an hién.

- Tinh nang luu lai goéc nhin.

8. Quan ly dé trinh

Trong qua trinh trién khai du an, cac dir
liéu trén CDE c6 thé dé trinh phé duyét gitta
cac bén lién quan trong du an.

Viduy: Don vi tu van trinh phé duyét hd so
ban vé thiét ké thi cong. .. Dé thuc hién duoc
cac dé trinh phé duyét nhu vay. AA hoic PA
can tao cac quy trinh phé duyét trude khi
trién khai dy an.

V. Két luan

Nova CDE (Common Data Environment)
12 mot nén tang dam mAy tip trung thong
tin du 4n xay dung. M4i truong s nay luu
trlr toan b dir liéu li€n quan mot cach co
ciu truc, cung cap quyen truy cap co kiém
soat cho cac thanh vién dugc uy quyén trong
nhoém du an. Nova CDE thuc day su hop tac
va hi¢u qua bang cach t61 uu héa quy trinh
lam vigc va glao tiép, dam bao tat ca cac bén
lién quan deéu co quyen truy cap vao thong
tin m&i nhat va chinh xac nhat.

Nova CDE 14 phan mém truc tuyen quan
Iy thong tin dg an DT XDCT trén nén tang
dién toan dam may tai Viét Nam. Nova CDE
tich hop lién mach céc giai phéap, toi uu hoa

BIM [

quy trinh; tich hop hé thong GIS, tryc quan
héa dit lidu dy 4n, hd tro ra quyét dinh hiéu
qua hon; kha nang kiém tra, phan tich dir
liéu du 4n manh mé, dam bao chat luong va
tién do du an; dap ung cac tiéu chuan BIM,
giup nang cao hi€u qua cong tac va quan ly
dir liéu BIM; hé thong luu trit linh hoat, ho
trg nhiéu dinh dang dir liéu khac nhau va
dam bao an toan dir liu.

VI. Tai liéu tham khao

[1] Cong Ty TNHH Cong Nghé¢ Cao Hai
Hoa. Nova CDE: Nen tang Moi truong Dir
liéu chung [truc tuyén]. https:/novabim.vn/
moi-truong-du-lieu-chung-nova-cde/

[2] Nova CDE Vinh Dy Nhéan Giai
Thuong Sao Khué 2024 - Hang Muc Doi
M¢i Sang Tao. https://novabim.vn/nova-
cde-nhan-giai-thuong-sao-khue-2024/

[3] Nova - Giai phap BIM cho ha tang
Viét Nam. https://www.facebook.com/
NovaBIMVietnam

[4] Bo San Pham BIM cho Ky Thuat
Xay Dung. https://www.harmony-at.com/vi/
products
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Sir dung cong nghé may xiic phu hop dé khai thac
toan by than

>>ThS. Pham Xuén Tring, KS. Trén Tién Hug,
Codng ty CP Tu van dau tu mo va cong nghiép - Vinacomin

Tém tat: . May xuc gau nguoc dugc st dung rong rai tai Kuzbass (Tay Siberia, Nga) do
muc do ton that than trong qué trinh xtc bdc chon loc thap hon nhleu s0 voi may xuc truyén
thong - gau thuan. Tuy nhién, mot trong nhung van dé thiét ké cua cac doanh nghlep khai
thac mo 1a chua xem xét day du kha nang cong nghe ctia loai thiét bi nay, dan dén ton that
than tang 1én va g1am hi¢u qua kinh té. Bai bao nay trinh bay phuong phap diéu chinh chiéu
cao phan tang ¢6 tinh dén kha nang cua may xtc thay luc trong khai thac than, c6 thé giam
dang ké ton that than va cai thién hiéu qua khai thac 16 thién. Phuong phap nay dua trén hé
thong khai thac va tinh toan hinh hoc, cho phép lua chon chinh x4c thiét bi va cong nghé dé
thich ing viéc sir dung may xuc thuy luc nhim giam thiéu ton that than.

Abstract: Hydraulic backhoes are widely used in Kuzbass (Western Siberia, Russia) because
the level of coal loss during their operation is much lower compared with traditional
quarry excavators - shovels. However, one of the mining enterprises’ designing problems is
insufficient consideration of technological possibilities of this type of equipment, which leads
to additional losses of coal and economic effect reduce. This article presents an approach to
adaptation of the slope height considering the capabilities of backhoes in seam extracting
which can sufficiently decrease coal losses and intensify open pit mining. This ap-proach
is based on a system of mining and geometrical calculations, allowing carrying out an
accurate selection of equipment and technology to adapt the use of hydraulic backhoes to

mini-mize coal losses.

1. Mé& dau

Tinh Quang Ninh c6 cac mo than 19 thién
16n nhu Cong ty CP Than Ha Tu, Cong ty
CP Than Be¢o Nai - Coc Sau, va Cong ty CP
Than Cao Son. Pé thyc hién cong tic xuc
bdc, cac mo dang s dung khoang trén 150
may xuc cac loai, trong do, c6 tdi trén 70
may xuc thuy luc gau ngugc c¢6 dung tich tur
3-12 m3.

Trén thé gidi, cac cong ty ché tao may 16m
san xuat cac loai may xuc thuy luc voi nhleu
thong s6 van hanh khac nhau (dung tich gau,
béan kinh xtic, 46 sau va chiéu cao xuc) May
xtc thuy lye da duge u'ng dung rong rai tai
cac mo trén toan thé giéi (My, Phap, Anh,
Nhat Ban, Uc, Lién bang Nga VV) Kha
nang xuc da dang cua may xuc gau nguoc
cho phép chung hoat dong ma khong dé lai
cac lang try ton that than ¢ try via than, ¢
chiéu cao t0i vu ctia phan ting xtc..

2. Hién trang ap dung cac may xuc
thuy lwe & vung than Kuzbass

Hién nay, may xtc thuy luc dugce sir dung

rong rdi trén cac mo 19 thi€n ¢ Kuzbass.
Truge het loai thiét bi boc xtic nay duoc
thiét ké chuyen dung dé khai thac cac via
than, boi vi kha nang khai thac than cta may
xtic loai nay cao hon dang ké so véi may xuc
gau thuan (loal EKG theo phan loai cta cac
nha san xuat Nga). Tuy nhién, thong thuong,
kha nang khai thac cua may xtic khong duge
tinh dén khi lap du an va lap ké hoach khai
thac cac mo 19 thién. Pé xac dinh chleu cao
cua tang khai thac, thu’ong dugc chap nhan
s0 do dong hoc cua may xuc do nha sin Xudt
cung cap Néu céc so do nay khong chinh
xac, viéc dao xtic ¢ khu vue chiéu day via
16m co thé dan dén ton that than ngoai du
kién, gy thiét hai kinh té cho mé 16 thién.
Nghién ctru nay da xem x¢ét cong tac khai
thac 16 thién & céc via thodi, phan bo rong rai
0 Kuzbass nhu mo 19 thién "Raspadsky" lam
vi du. Cong ty cd phan "Raspadsky" 1a cong
ty san xuat than ¢ Vung Kemerovo. Cong ty
nay 1a mot phan cua cong cua Nga. Mo 10
thién "Raspadsky" bit dau hoat dong khai
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Hinh 1. So do tén thit than xudt hign trong qud trinh xiic boc via véi géc nghiéng 30 dj va
chiéu cao lop la 5 m bang gdu xuc Liebherr R984
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Hinh 2. So' do ton thit than xudt hién trong qud trinh xiic béc via véi géc nghiéng 25 dé va
chiéu cao lop la 5 m bang gau xiic Liebherr R984
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thac vao thang 8 nam 2004. Tur nam 2007,

sau khi dugc cap phép khai thac, khu mé lo
thién Glukhovsky da di vao hoat dong. Tu
ndm 2014, khu mo "Raspadsky IX-XI" da
duogc cip phép khai thac; ndm 2017, khu mo
"Dorozhnyi" tiép tuc dugc cap phép khai
thac. Tong trir luong than khoang 132 trigu
tan. Tudi tho cua mo véi cong suat du kién
1a 5 tridu tan than mdi nam trong khoang 27
ndm. Cac mo khai thac 1§ thién "Raspadsky"

bao gorn mot nhom via tir via déc thoai dén
via bang goc dbc via tir 15-24 46, doi khi
1én den 30 do.

Pbi voi khai thac 16 thién véi cac via than
c¢6 goc dbc nho hon 35 6, thiét bi xtic boc la
mdy xuc thuy luc L1ebherr R984. Vi chiéu
cao phan ting 5 mét, s€ xuat hién cac tam
giac khong dugc xtic bdc. Be giai quyét Van
deé nay, can pha1 g1am chleu cao phan tang
cua cac loai via nay xuong gia tri ma tai do
s€ loai trir hodc giam thiéu ton that than. Neu
t1ep tuc ap dung theo cac thong s6 dugc thiét
ké trong dy an, thi trong qua trinh khai thac
16 thién, ton that than sé& bat dau ting 1én va
cong ty s& bat dau thua 10 Va hién nay, viéc
cai thién hiéu qua kinh té cla cac mo than 19
thién 1a chia khoa dé thu hat dau tu moi Vao
nganh cong nghi€p Kuzbass va su phat trién
cua nganh ndi chung, cling nhu két qua cua
cac doanh nghi¢p khai thac trong giai doan
hién dai hoa mai.

3. Nghlen ctru xac dinh chiéu cao phan
tang xtc béc hop ly dé tang ty I¢ thu hoi
than

Tuyén bd mo dai 250 m dugc xem xét.
Trong khai thac 19 thién, cac via c6 goc doc
30 do, luong t6n that trong xuc bdc do phan
tam gidc s€ la 222,5 m3. Nhung ¢ céc via ¢
goc dbc 25 do, luong ton that that ting 1én
khoang 750 m3 (Hinh 1, Hinh 2).

Phan tich cac so d6 trén Hinh 1 va Hinh
2 cho phep két luan nhu sau: Vigc su dung
may xtuc Liebherr R984 dé xtc boc than
(phén tang) cao 5 msé dan den ton that than
bd sung va ngoai dy klen néu g0c déc cua
via 1a 30-32 d¢. Xét den thyc t€ 12 tai mo 19
thién "Raspadsky", hau het cac via déu co
goc dbc nho hon 30 do, can phai diéu chinh
chiéu cao ctia phan tang than khai thac cho

phu hop.

Ngoai van dé khong xuc boc duoc khi
su dung may xuc gau ngugc dé khai thac
cdc via than, con mot van dé khac cung rat
quan trong Pbi véi cac via than co6 chiéu
cao phan tang 5 mét va goc tlep can cua cac
16p than tir 20-25 d9, viéc chat tai 1én 6 t6
tw d6 chi co thé dugc thuc hién ¢ vi tri cung
muc may xlic, vi ¢ muc chat tai dudi mirc
may xuc, 0 to tu do s& nam ng0a1 vung quy
dao chuyén dong can cua may xuc (d6i véi
Liebherr R984 - xem Hinh 2).

Trong qua trinh phén tich so d6 dong hoc
cua may xuc thuy lgc Volvo-460, nguoi ta
thiy rang ving than khong duoc xtc khi xtic
16p than ¢ d9 cao phan tang 5 mét xuat hién
& cac goc tiép can cia cac via than nho hon
40 do. Hinh 3 va 4 cho thay su hinh thanh
Vung ton that than & gbc tiép can cua cac 16p
via than lan lugt 1a 25 va 30 do.
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Hinh 3. So' do tinh todn ton thit than trong qud
trinh khai thdc via voi goc nghiéng 25 dp va cdc
lop 5 m bang mady xuc thiiy luc Volvo EC460

Phan tich Hinh 3 va Hinh 4 cho thy su
tuong ddéng vé ngudn goc hinh thanh t6n
that than khi sir dung may xuc thuy luc
Volvo EC460 so véi Liebherr R984. Do cac
thong so 1am vi¢c (dac biét 1a ban kinh xtc)
cua Volvo EC460 thuong nho hon Liebherr
R984, nén ton that
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Hinh 4. So do tinh todn tén thit than trong qud

trinh khai thdc via co goc nghiéng 30 do va lop 5

m bing mdy xiic thiiy luc Volvo EC460

Bang 1. Chiéu cao khuyén nghi cia 16p dao Hinh 5. So do cong nghé dao hao va dao via than

ciia via than véi géc nghiéng khac nhau

Chiéu cao 16p | Chiéu cao 16p
Goc nghiéng dat H, m, doi dat H, m, doi
o, do v6éi may dao v6i may dao
Liebherr 984C | Volvo EC460

15 2,5 2,0

20 3,1 2,8

25 3,8 3,2

30 4.5 3,9

35 5,0 4,5

40 va 16n hon 5,0 5,0

than b sung s€ xudt hién khi goc nghleng
16n hon - 1én dén 40 d6. Gia tri nay duoc xac
dinh bang phuong phép phan tich d6 thi.

Pé ting mirc do thu hdi caa vigc khai
thac than, trong moi tru:ong hO’p can phai
didu chlnh cac thong so cua cac phan tang
khai thac vi khi ndm trong ban kinh xuc cua
mdy xuc, gia tri ton that s& giam. Chleu cao
khuyen nghi theo tinh toan cuia phan tang xtc
bbc via than cho cac goc nghiéng khac nhau
trén hai mau may xtic pho bién - Liebherr
984C (buc) va Volvo EC460 (Thuy Dlen)
Dung tich gau 1a 2,9- 8,0 m* (Liebherr) va
1,8-3,6 m* (Volvo). Két qua tinh toan dugc
trlnh bay trong Bang 1.

nghiéng biang mdy xiic thiiy liwe (thé hién qud
trinh xuc lop trén cung)

Céc s6 in dam trong Bang 1 thé hién
cac thong sb t6i wu cua thiét bi duoc chon
(Liebherr va Volvo), dugc chi dinh cho cac
du an khai thac via than trén cac mo 10 thién
vung Kuzbass.

Chiéu cao ctia cac phén ting than sir dung
céc thiét bi dugc chon ¢ trén trong cac dy an
la 5 m, nghia la, chiéu cao nay khong phu
hop voi diéu kién khai thac via than phén
16p vé6i goc doc 1én dén 30 do (trung binh la
3,5 m). Ty 1€ céc via than phan 16p ¢ cac mo
than Kuzbass dugc ude tinh 1a 20-25%.

Vi Vay, quyet dinh sau dugc de xuat Duya
trén gid dinh v€ sy twong ddng vé chiéu cao
suon tang gnra Vung ngheo than va vung
giau than ctia mo 19 thién, va xét dén chiéu
cao suon tang dién hinh ¢ vang ngheo than
la 10 m, nén giam chleu cao xtic bdc 16p
than xudng con 2,5 m. Piéu nay c6 nghia 1a
khai thac than bang may xtc thuy lye tur kh01

“than va da” c6 bon 16p c6 chi€u cao bang
nhau. Luu y rang d6 cao suon tang dién hinh
¢ vung ngheo than 12 10 m 1a d cao xtc béc
trung binh cho cac loai thiét bi xuc bdc khac
nhau: gau nguoc, gau thudn, v.v. Hinh 5 thé
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hién so dd cong nghe dao hao khai thac dong
thoi cac via than c6 chiéu cao 2,5 m.

Hinh 5 cho thay qué trinh thu hoi 16p than
ph1a trén. Tat ca cac 16p than phia dudi déu
¢6 thé dugc thu hoi theo cung mot cach. May
xUc (trong trudng hop nay la may xuc gau
nguoc) di chuyen theo duong zic zac va dua
da da nd min lén xe tu do. Sau do, no cling
thu h01 16p than ra va dua lén xe tu do Theo
so d6 khai thac 16 thi€n nay, nang suat tdi da
clua may xuc ¢o thé dat dugc nho goc quay
cua nd de chat tai xudng khong qua 30 do.
Do d6, ton that than hop 1y khong vuot qua
gi6i han. So d6 nay cho phep str dung dong
thoi hai may xtic, mdi may hoat dong trong
mot khu vyc ri€ng biét - mot cho xuc dat da
va mot cho khai thac than. Viéc trién khai so
d6 nay s€ loai bo t6n that than.

4. Két lugan

Viéce st dung may xuc thuy luc dé khai
thac than doi hoi phai khai thac t6i da cac
thong s6 ¢6 loi cuia chiing (cu thé 1a xUc toan
bd ma khong bo lai tam giac than). Piéu nay
c6 nghia la phai diéu chinh cho phu hop véi
diéu kién cu the cua mo 19 thién.

Ngoa1 ra, can luvuy rang khi xtic dat da da
nd min, can kiém tra chleu cao cua lop dat da
do goc 6n dinh ctia d4 nd thap hon. Vi vay,
can c6 bo an toan rong hon (khoang cach
tr banh xich ctua may dao dén mép trén cua
tang) - 1én dén 3 m, trong khi bd an toan cho
than thuorng bang 1 m, nhu thé hién trong
Hinh 1 va 2. )

Trén co so nay, khuyén nghi nén than
trong khi ap dung cac thong s6 cua may xuc
thuy lyc trong so dd do nha san xudt dé xudt.
Dic biét, chiu sau xtc t6i da (8 m trén Hinh
1 va 2, va 8,3 m trén Hinh 3 va 4) chi ¢6
thé dat duoc khi str dung méay xuc trong diéu
kién ly tudng, vi s€ khong quan sat duge cac
thong s6 mat tang va d6 on dinh cua da.

Tai liéu tham khao
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Gioi thiéu cac san pham phan mém thiét ke cong
tac khoan no min cho khai thac cac mo ham 1o

>>KS. Trén Tién Hug,
Cong ty CP Tu van dau tu mé va cong nghi€p - Vinacomin

Tém tit: Bai Viétqgi(’)i thiéu tong quan Vé‘CéC san pham phan mém tién tién phuc vu thiét ké
cong tac khoan n6 min trong khai thac ham lo: trinh bay céc tinh nang chinh cua tirng goi
phan mém vé thiét ke khoan n6 min trong khai thac ham 10; gi6i thiéu vé cac doanh nghiép
dang sur dung cac phan mém nay. Ng0a1 ta, bai viét dua ra cac khuyen nghi vé viéc lua chon
phan meém chuyen dung phu hop vé1 nhu cau cua nguo’l st dung. B¢ minh hoa dai dién cho
cac phan mém thlet ké cong tac khoan n6 min moé ham 10, bai bao cung gioi thiéu cac tinh
nang chinh cua phan mém Blast Maker Underground di kem mat sO hinh anh giao dién cua
phan mém nay.

Abstract: This paper provides a brief overview of advanced software products for designing
drilling and blasting operations in the development of deposits by underground mining
meth-od: we have demonstrated the key features of each of the software packages under
considera-tion; presented existing companies that use them. Based on the results of this
review, we have put forward our recommendations on selecting specialized software
depending on the con-sumer's needs. To illustrate the representative of underground mine
drilling and blasting design software, the article also introduces the main features of Blast

Maker Underground software along with some interface images of this software.

1. Mé dau

Khoan n6 min la mét trong nhing quy
trinh phuec tap va quan trong nhat trong cong
nghe khai thac mo, chat lugng cua quy trinh
nay quyét dinh hiu qua cua tat ca cac quy
trinh van chuyen va ché blen khoéng san t1ep
theo. Cac yéu cau cao vé an toan, hiéu qua
chi phi va hiéu qua cong nghé cua hoat dong
khoan nd min, bao gom ca tai li¢u va thict
ké, dugc dit ra. Cong tac khoan nd min c6
vai tro dac bi€t trong chu trinh khai thac mo,
vi toan bo chudi cong nghé tlep theo thuong
phu thudc vao céc thong s6 dugc tinh toan
chinh xdc cua cong tic nay. Cho dén nay,
nhiéu phuong phap thyc nghiém da dugc
phat trién dé xac dinh cac thong s n6 min
hoic dy doan két qua cua nd. Tuy nhién, cac
phuong phap nay 'khong thé bao quat tat ca
céc thong s6 va yéu to lién quan khi thiét ké
hoac du bdo.

Viée st dung cac phuong phéap phan tich
tién tién, bao gom phan mém chuyén dung
voi tri tug¢ nhén tao, cho phép phat trién cac
cong cu manh mé c6 tinh dén nhiéu thong
$0 dé dy doan két qua cua cong tac khoan
nd min hodc xac dinh cac thong sb thiét ké

dé dat duoc két qua mong mudn. Do vigc
su dung rong rai may tinh ca nhan, nhu cau
Ve cac chuong trinh ty dong tinh todn khoan
n6 min cho nhu cau cta cic doanh nghlep
khai thac m¢ da tang manh. Hi¢n nay, c6 kha
nh1eu chuong trinh may tinh trén thi truong
de giai quyét cac van dé khac nhau lién quan
dén tién hanh cong tac khoan n6 min. Phuc
vu muyc dich quan Iy va t6i wu hoa cac thong
s6 chinh khi tinh toan Vung pha VO ¢ kiém
soat tai thoi dlem nd min, can tim hleu cac
san pham phan mem chuyen dung dé thiét ké
cong tac khoan nd min trong diéu kién harn
10, cling nhu kha nang dy doan thanh phan
c0 hat cua kh01 da vo, mo phong su sap )
clia nd sau vy nd, tinh toan céc chi s ton that
va pha loang, v.v.

Bai bao trinh bay tong quan Ve cac san
pham phan mem tién tién de thiét ké cong
tac khoan no min trong diéu kién mo ham
10, md ta ngan gon chirc ndng cua chung va
cling cung cap cac vi du trién khai trong céac
o s¢ san xudt hién co.

2. Phan mem chuyén dung

Phan mém Blast Maker Underground
(Cong hoa Kyrgyzstan) duoc thiét ké dé lap
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céc thiét ké khoan nd min cho khai thac ham
10, duy tri co s¢ dir ligu va t6i wu hoa quy
trmh 1ap ho chiéu khoan n6 min.

Chuong trinh c6 kha nang nhap mo hinh
khéi & dinh dang .CSV va .DM, cho phép
st dung song song cac goi phan mém khac.
DU ligu ban dau bao gom cac thong so tong
thé cta glan khoan va cac dic diém bo sun
khéc. Co cac cong cu cho ca viéc bd tri 10
khoan ty dong va xay dung va chinh stra thu
cong. Chuong trinh ty dong kiém tra kha
nang dat thi€t bi di chon vao cong trinh,
ddng thoi xac dinh tinh kha thi vé mit ky
thut cua viéc khoan cac 16 khoan da thiét
ké. Co thé thiét ké ket cau thudc nd va thiét
ké chay cham.

Trong sO cac khach hang ciia phan mém
nay c6 cong ty Polymetal JSC, Nga (mo
Dukat).

Phén mém DRIFT (Hoa Ky) dugc phat
trién boi Vién An toan va Suc khoe Nghe
nghiép Qudc gia (NIOSH) trong khuén khé
chuong trinh khai thac mo. San pham nay
cho phep cac k¥ su thiét ké tao ra thiét ke
khai ni€ém cho cong tac khoan né min dé
dao cac duong 10 nim ngang va nghiéng
bang cach dit cac 16 min dém doc theo chu
vi duong 16. Chuong trinh cung cap mot so
thuat toan dé tinh toan ho chi€u khoan nd
min trén co s¢ xac dinh lan luot vung pha
v3 ¢ kiém soat. Khi st dung phan mém
DRIFT, nén tién hanh cac vu nd thir nghiém
cho dén khi dat duoc muyc tiéu thiét ké.

MineExcellence (Uc) 1a cong ty hang dau
thé giéi trong linh vuc cong nghé phan mém
cho cong tac khoan no min [19].

Trong sb rat nhiéu san pham phan mém
ctia ho, ¢ thé chon ra cac phan mém sau,
duoc dlnh hudng cu thé cho khai thac ham
16: BIMSu h hé théng quan ly thong tin
vé cac vu n6 min trong cac duong 10 hoac
duong ham (luu trlr va phén tich dit li¢u);
BLASTOP - cung cap phuong phap tiép can
dong bo dé thiét ké cac cong tac khai thac;
BLADES Tunnel Designer - phu’ong phap
tlep can dong bo dé thiét ké cac duong 10
nam ngang va nghiéng c6 cac tiét dién khac
nhau. . ) i

Phan mém cung cap cac tuy chon dé giai

quyét cac van dé co thé phat sinh trong qua
trinh nd min: quan ly sy lan truyen ctia khoi
da va thanh phan c& hat cua kh01 da, xac
dinh hi¢u ung dia chn cua vu nd va vi tri
truyen song no.

Cac san pham phan mém cua Cong ty
duoc str dung boi cac cong ty khai thac moé
l6n (CODELCO, BHP Billiton), cling nhu
céc cong ty khai thac mo vira va nho ¢ nhi€u
quoc gia khac nhau.

Thierry Bernard Technologie (Phap) la
cong ty ky thudt hoat dong trong linh vyc
nd min cho cac c6ng ty xay dung dan dung
va khai thac mo, cling nhu trong linh vuc
phat trién cong nghé cho thuéc nd cong
nghiép va h¢ thong khaoi nd [20]. Cong ty la
nha phat trlen phan mém I-Blast Ultimate,
duoc lap de thi€t k€, mo hinh hoa 4D va tinh
toan da bién céc thong so nd min, bao gém
ca khai thac ham 10. Céu tric dia chat, nut
né va do ngdm nude cla khéi da duoc tinh
dén. Thanh phan ¢& hat, hinh dang sap ) va
chuyen vi duoc tinh toan. Chuyén vicua mdi
kh01 1ap phuong cua mo hinh kh01 va vi tri
cudi cung cta nd trong vu sap do dugc xéac
dinh. Chuong trinh st dung phuong phap
tinh todn s6 - thudt toan di truy€n két hop voi
phuong phap phan tir roi rac. Van d& duoc
giai quyet trong mot cong thic dong, két qua
la mot mo6 hinh dong thuc te cua mot vu nod
trong mot vy sap do, co thé duoc danh gia
trude khi mot vu nd thyuc sy xay ra. Khach
hang cua Thierry Bernard Technologie la cac
cong ty khai thac md 16n, nhu cac cong ty
Vale, Newmont, Barrick, Kinross, Goldcorp,
Glencore, Agnico Eagle, Managem, v.v.

Ngoai ra, trong s cac phan mém chuyen
dung de thi€t k€ cong tic khoan n6 min
trong dleu kién ham 10, ¢6 the ké dén cac
san pham nhu JKSimBlast (Uc), SHOTPlus
Underground (Uc), Maptek (Hoa Ky),
iRing Inc. (Canada), HOLLSET (Nga),
KAZBLAST UNDER (Kazakhstan), v.v.

Nhin chung, phan khuc phan mém nay
duoc ddc trung boi mot loat cac chirc nang
can thlet dé thiét ké va thi cong cong tac
khoan no min, nhung nhugc di€ém la loai
phan mém nay khong thé duoc st dung dé ty
dong hoa cac cong tac khac trong qua trinh
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trién khai tai hién truong.

3. Phan mem da chirc nang.

O nhiéu qudc gia, cic chuong trinh may
tinh danh cho nganh khai thac mo da dugc
sir dung tir kha lau. Vé cau triic bén trong,
chung tuong ty nhau - cau tric phan mém
bao gobm nén tang (core) dung dé quan ly cac
chirc ndng chinh, cling nhu mét s6 mo6-dun
bd sung (vi du: tao co s¢ dir liéu; mo-dun dia
cht; tinh toan trit luong; 1ap ké hoach; phan
tich dir li¢u; quan ly luong quang, V.V.).

‘Ngoai cac mo-dun trén, goi phan mém co
thé bao gom cac mo-dun bd sung, thuong
la cac mo-dun chuyén biét cao (co hoc dia
chat thlet ke khoan nd min, _v.v.). Cac hé
thong ndi tiéng nhat bao gdm Mlnemap,
Minecom (Hoa Ky), Micromine va Vulcan
(Uc), Geovia GEMS (Phap), GEOVIA
Surpac (Phap), MineFrame (Nga), Geomix
(Nga), K-Mine (Ukraine), Techbase (Hoa
Ky), Datamine (Anh), v.v.

Nhin chung, thi truong phan rnem thiét ké
khoan n6 min cung cap kha nhlcu mo-dun
phan mém tir cac cong ty n01 tiéng thé gidi.
Hiéu qua kinh té 16n nhat cho mot doanh
nghiép dat dugc khi phan mem su dung kha
nang tich hop vai cac hé thong dinh vi, tu
dong héa phuc tap cac nhiém vy khai thac
mo va dia chat, v.v.

Mot vi du 10 rang Ve cach tiép can toan
dién nhu vay 1a h¢ théng thong tin mo- -dia
chat Micromine Origin & Beyond. H¢ thong
nay cho phép thiét ké cac lo khoan n6 min
hinh ré quat va cac 16 min dé dao cac duong
16, va ngoai vi€c tich hgp voi thiét bi khoan,
con cung cip chirc nang tao cic md hinh
khdi dia co. )

Céc md hinh nhu Vay cho phép tinh dén
cdc dac tinh dinh tinh cua khoi da khi tinh
toan cac thong sO cua cong tac khoan no min,
tur do cai thién chat luong cua cac quyet dinh
thiét ké. Ngoai ra, chuong trinh con c6 mot
thu vién vét tu ti€éu hao (thude nd, kip no,
chat kich no v.v.), cho phep luu triv thong tin
khong chi vé dic tinh ctia chiing ma con vé
chi ph1 cho phcp nhanh chong tinh toan chi
ph1 va, neu can, chuyén thong tin ndy sang
cac hé thong lién quan.

4. Két qua

TINHOC. |

Phén tich cac phuong phap xac dinh
thong s6 khoan lo min va khoan nd min trong
didu kién mo ham 16 cho thay viéc tinh todn
thong s6 hop ly cua cong tac khoan n6 min
rat phuc tap do can phai tinh dén toan bo cac
diéu kién khai thac, dia chat va khai thac mo.
Viéc lya chon mét sén pham phan mem tw
dong can co cach tiép can rleng phan mem
pha1 c6 mot bo chuc nang c6 thé giai quyet
cac muc tiéu cu thé cua doanh nghiép. Ncu
cong ty phai d6i mat v6i nhiém vu chuyen
d6i hoan toan sang dinh dang " s6 hoa", tot
hon nén st dung phan mém da chirc nang
c6 thé tich hop nhiéu mo-dun cho nhu céu
clia cac bd phan san xuat khac nhau, tir d6
tao ra mot khong gian thong tin (sd hoa) duy
nhat. Néu doanh nghiép d cai dat phan mém
da chtrc nang, nhung cac chirc nang cua no
khong da dé tao ra cong viéc chat lugng cao,
c6 thé xem xét phan mém chuyen dung cho
cong tac khoan nd min. Két qua t1nh toan cac
thong so cua cong tac khoan nd min trong
phan mém dugc chon phai dam bao gia
thanh va chi phi nhan cong t6i thiéu trong
qua trinh khai thac, cung céap thanh phan ¢&
hat can thiét cua kh01 da vo, v.v.

Bang dudi day cho thiy cac tinh nang
chinh cta céc san pham phin mém duoc
xem x¢&t trong cong viéc.

Nhin chung, dya trén phén tich phan mem
tur nh1eu nha san xuat khac nhau, c6 thé két
ludn rang hau het cac san pham do cac cong
ty l6n cung cap hién nay déu co kha nang
giai quyet cac van de chinh trong thlet ké va
phan tich sdu hon Vc cong tac khoan nd min.
Su khac biét chi ndm & cach tiép can ban dau
va cac phuong phap co ban cua phan mem
nay Chtrc nang va chat luong thlet ké phan
mém cua cac san pham phan mém khong
co nh1eu kinh phi cho dy én, cung nhu cac
san pham dugc tao ra bang ngudn von riéng
hodc hd trg cia chinh phi, kém hon dang ke
so voi cac cong ty hang dau thé giéi trong
nganh nay.

Xét dén nhimng didu trén, phan mém trién
vong nhit hién nay dé thiét ké cac cong
tac khoan nd min va 1ap m6 hinh sy sép do
ctia vu nd, néu moi thi khac déu tuong tu
nhau (xem bang), 14 san pham cta cong ty
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Bang 1. Céc tinh niing chinh ciia phin mém tién tién dé thiét ké va phan tich cong
tac khoan n6 min trong mé ham lo

Kha nang Kha Kha ning [ Dubdo | Lap md | Phén tich
tich hop ning chuan bi vung | hinh dong| c¢& hat
Tén phan mém cia phan | tochic | vainan pha vo da mé trong mo
mem voi CSDL | h{ chiéu | va phén sau nd hinh mé
cac thietbi | khoan | khoannd | bo ning min phong
khac nhau | no min min lwgng no
Blast Maker Underground + + + + - -
Datamine + + + - - -
DRIFT software + +- + - - -
Geovia Surpac + + + - - -
HOLLSET + +- + - - -
[-Blast Ultimate + + + + + +
iRing Inc. + + + + - -*
JKSimBlast + + + + - +
KAZBLAST UNDER - + + + - +
K-Mine + + + +- - +-%%
Vulcan (Maptek) + + + - - -
Micromine + + + + - -
MineExcellence + + + + - -
SHOTPIus Underground + + + - - -

Phéap Thierry Bernard Technology (I-Blast
Ultimate) - phin mém nay ap dung phuong
phap phan tich chat ché de xdy dung bai toan
va thuat toan tinh toan sd ket hop cho phép
dy doan chinh xac dg rung chan va bién dang
cua da trong qua trinh no, dong thoi mo hinh
hoa co ché phan manh da c6 tinh dén tat ca
céc thong s6 chinh trong qua trinh no: dia
chat, so do khoan, duorng kinh 15 min, chat
luong thuoc nd va bua min, ciing nhu trinh
tu khoi nd cac 16 min.

Phian mém nay cling c¢6 kha néng xem
mo phong 4D cong tac khoan nd min, glup
cac ky su thiét ké lya chon phuong an toi uu
nhit cho cac thong s6 khoan nd min, ¢6 tinh
den su dich chuyen ctia khdi da ciing nhu
khéi luong cua nd. Cong cu nay, khi duoc

st dung b1 mot ky su khai thac mo ¢6 kinh
nghiém, s€ tao ra budc nhay vot vé cong
ngh¢ trong vigc nang cao chit luong cong
tac khoan n6 min va du bao sy phan bd co
hat trong qua trinh no min.

5. Gi6i thiéu phin mém Blast Maker
Underground - Cac chirc niang chinh va
giao di¢n phan mém

Phan mém “Blast Maker” Underground
cho khai thac mo ham 10 dung dé lap cac du
an khoan nd min cia cac cOng tac ham 10,
quén ly co s¢ dit liéu va t61 wu hoa qua trlnh
1ap ho chiéu khoan nd min.

Dt li€u ban dau (H1nh 1) bao gom kich
thudce tong thé clia gian khoan va céac dac
diém bo sung tiy thudc vao can khoan va
loai dan huéng.
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Chuong trinh bao gdm céac cong cu dé tu
dong dat cac 16 khoan song song va hinh ré
quat (hen két v6i dir liu khung day duoc
nap vao va voi cac duong ranh gidi trén cac
mit cat dugc xay dyng thu cong tir mat cat
ngang cua mo hinh kho1), cling nhu cac cong
cu dé xay dung va chinh stra thu cong cac 16
khoan. o

Céc cong cu dugc phat trien dé két hop
cac 16 khoan hinh ré quat va song song trong
mot mit cat duy nhat, thiét 1ap cac gia tri
khoan hut ch1eu dai hodcvuot qua, vi tri dan
huéng va diém khoan cho céc 16 khoan khac
nhau cua ré quat

Trong qua trinh thiét ké 16 khoan, viéc
klem tra tu dong duoc thyc hién dé dam bao
rang thiét bi khoan c6 thé duogc dat tai vi tri
lam viéc nhat dinh khong chi trong mat cit
ma con theo tat ca cac kich thudc cua gian
khoan. Diéu nay cho phép k¥ su thlet ké ho
chiéu khoan ndé min phat trién  ké hoach
khoan chi tiét hon

Bang két qua cac thong sO khoan dugc
tinh toan co thé dugc tuy chinh dé phu hop

TINHOC. |

vo1 phuong phéap dinh vi ctia gian khoan cho
16 khoan dugc st dung.

Céc thong sb khoan can thiét dé dinh vi
theo do nghleng va phu’orng vi ctia 16 khoan,
toa do mleng 16 khoan va goc quay cua cac
khop noi di dong cua can khoan da thanh
phan.

Phat trlen cong cu két ciu thanh phan
thudc no C6 thé chi dinh ca lugng thude nd
khong cb dinh va luong thudc nd dong tuy
thudc vao chleu dai 16 khoan. Chuong trinh
cho phép thiét ké cac so dd luong thudc no
cho ca 16 khoan thlet ké va lo khoan thyc té.

Cong cu thlet ké mang nbi day cho phép
thlet ké d6 tré 15 khoan va gilra cac 16 khoan,
dong thoi tinh todn sO luong phuong tién
khai n6 can thiét (Hinh 3).

Viéc tinh toan phéan bd nang lugng nd va
dién tich be mat cia mo hinh khung day khéi
da dugc no dwa trén cac dic tinh ciia khoi da,
thong s6 nb va céac so dd chdy cham duogc st
dung.

Cac mo hinh mo phong va gia tri hé sd
tinh toan dugce tuy chinh cho ting mo6 dya
trén viéc so sanh thiét ké va cac vu nd thuc

a) M6 hinh khoi

b) M& hinh khung day

Hinh 1. Nhép dir li¢u ddu vao trong Blast Maker Underground

Tinh ning nhap mé hinh khéi: duoc sip xép theo
dinh dang CSV va DM, cho phép tai cac md hinh
khéi thong thuong va khéi con tir Datamine va cac
g6i phan mém khéc vao chuong trinh. C6 sin s liéu
thong ké tom tit cho cic mo hinh di tai.

Tinh ning nhip mo hinh khhung day: cling c6
thé dugc nhap bang dinh dang DM va CSV. Co
sdn cong cu dé chon va cit cac ving khung day da
chon.
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Hinh 3. Thiét ké mang néi diy

7
A

te.

Tinh toan theo thoi glan thuc ranh gisi 16
no nhirng thay dbi cua no trong truong hop
dleu chinh vi tri va thudc né cua 18 khoan,
va tinh toan theo thoi gian thuc céac gla tri
quang thuong mai trong ranh giéi 16 n6 cho

phép ky su thiét ké dat dugc phuong an c&
hat toi uvu.

Cong cu tao hd SO thiét ké cho phép tuy
chinh chuong trinh dé nhanh chong chuan bi
dix liéu dy 4n dudi dang d6 hoa va bang.

6. Két luan.
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Hinh 4. Lip hé so thiét ké cong tic khoan né min mé ham 1o

Vige su dung cac cong nghe may tinh va
phan mém hién dai ngay cang gia tang trong
nhiing nam gan day va cac doanh nghi¢p mo
bat ddu quan tdm dén viéc sir dung ching.
Cac phan mém nay giup cac ky su thiét ke
kiém soat, day nhanh va phan tich nhiéu
quy trinh khai thac khoang san. NO cling ¢
thé duge str dung cho cac myc dich cu thé,
chuyen biét cao, vi du nhu phan mém khoan
nd min dugc thao ludn trong bai bao nay.

Cung VOl Xu huong sO hoa trong nganh
mo, viée thiét ké cong tac khoan nd min
trong tuong lai s€ dugc thyc hién boi cac san
pham phan mém ty dong véi cac mo phong
so bo trong moi truorng ky thuét s6. Ngum
dung khai thac mo nén dau tu vao cac cong
cu va phan mém phan tich nhu Vay ngay
hoém nay dé trong tuong lai gan, cic cong
ty khai thac mo cua ho s€ tr¢ thanh nhu’ng
cong ty dan dau ky thuat s6 hién dai va co loi
the canh tranh trén thi truong. Cac san pham
phan mém tién tién trong linh vuc khoan nd
min dugc trinh bay trong bai bao nay ching
minh trén thyc té kha nang nang cao hi¢u
qua cta céc chi ti€u n6 min va pha vo da.
Nhiéu mé di trién khai phan mém nay da
ghi nhan sy cai thién vé chat lugng khoan nd

min, cu thé 1a kha ndng tao tao bién cho cac
dudng 1o, tang hiéu suat st dung 16 min va
khéi d4 né min dat chét luong theo yéu cau.
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Du bao nhiét do gu’O’ng daolo dwa vao PSO-SVR

Nguon: R4, JIEZE, THRT, £ TPSOSVR s 2 TAE T KUIR T [T]. #4
REBFFEFIR, 2025, 53(1): 183-191. LI Yanhe, WAN Zhijun, YU Zhenzi. Research on wind
temperature prediction of tunneling working site based on PSOSVR[J]. Coal Science and
Technology, 2025, 53(1): 183-191.

>> CN. Nguyén Mai Hoa, Cong ty CP Tu van du tu mo va cong nghiép - Vinacomin (Bién dich)

Tém tit: Cung vai sy can kiét dan cua tai nguyén than ¢ phan néng cua Trung Quéc, chiéu
sau khai thac mo than cung ngay cang ting, van dé tac hai nhiét ciing ngay cang tro nén
nghiém trong. Khong gian khai thac, dao 16 1a khu vue chinh chiu anh huéng cua tac hai
nhiét trong 10, vi¢c phong chéng tac hal nhiét la nén tang quan trong dé dam bao san xuat
an toan, hi¢u qua cao. Diéu kién tién quyet dé xtr 1y tac hai nhiét trong mo 1 xac dinh 5 tai
lanh, vi viy, viéc dy bao chinh xac d6i voi nhiét do khong gian khai théac, dao 10 c6 y nghia
rat 16m. Bai viét da xay dyng md hinh dy bao nhiét do gio6 10 chg dao 16 dya vao PSO-SVR
(dua vao hdi quy véc to hd tro bang thuat toan t6i vu hoa bay hat). M6 hinh dugc t61 wu hoa
thong qua cac thong s6 hé s0 phat C va ham nhén. Thong qua do dac tai thuc té hién truong
va nghién ctru tai ligu dé xay dung mot bo mau huan luyén dy bao nhiét d6 gio guong dao
10. Bang cach so sanh voi mo hinh MLR uéc lugng theo phuong phép binh phwong tdi thiéu
va mo6 hinh SVR thong thuong duge hi€u chinh thong qua phuong phap 'thir - sai' qua do
phan tich duoc loi thé cua thuat toan PSO- SVR". Ung dung mé hinh thuat toan PSO-SVR
vao cOng tac du bao nhiét do gio 16 thong gio tang bao vé Ki -24120 m6 10 Cong ty hiru han
¢6 phan than Thién An- Binh Dinh Son, dong thoi can cir vao két qua du béo nhiét dg gio,

huéng dan thiét ké phu’ong an lga chon t6 hop may lam mat va glam nhiét d6. Két qua cho
thay tinh ning du bao mo hinh PSO-SVR t4i wu, sai s6 tuyet db6i cua mo hinh chi 1a 1,85%,
giam 55,9% so v6i mo6 hinh SVR thong thuong, diéu nay cho thay viéc t6i wu hoa tham s6
mo hinh bang PSO ¢6 vai tro quan trong trong vi€c cai thi€n do phu hgp, kha nang tong quat
va do chinh xac trong du bao ciia SVR. Moi khi dao sau 100 m duong 10, nhiét 4o gid trung
binh cua luong 216 10 cho tang 0.16°C. Khi dao dén 2.000 m, nhi€t do gio tai cua ham dat
35.8°C. Nhu cau lam lanh can thiét cho 16 thong gi6 tang bao vé Ki-24120 1a 1.083,28 kW
va tong cong suat 1am lanh cua hé thong may lam lanh thiét ké 1a 1.085 kW. Sau khi thuc
hién giam nhiét do ¢ 16 thong gi6 ting bao vé Ki- 24120, nhiét d6 trung binh 16 chg 8,6 oC,

hiéu qua giam nhiét do ro rét, chung té do tin cdy va tinh kha thi cua moé hinh dy bao nhiét
do gi6 guong dao 16 dya vao PSO-SVR.

Abstract: With the gradual depletion of shallow coal resources in China and the increasing
depth of mine excavations, the thermal hazard has intensified significantly. The tunnelling
working site is a primary underground thermal hazard and requires targeted thermal hazard
mitigation to ensure safe and efficient mine production. The premise of mine the thermal
hazard ccontrol is to clarify its cooling load so that the great significance is to predict
the air temperature in the mining operation space accurately. The airflow temperature
prediction model of the tunnelling working site based on PSO-SVR was established, and
the model was optimized by using the penalty factor C and kernel function parameter in
the model. Through field measurement and literature research, the training sample set of
airflow temperature prediction in the tunnelling working site is established. By comparing
with the MLR model estimated by the least square method and the conventional SVR model
calibrated by the “trial and error” method, the advantages of the PSO-SVR algorithm are
analyzed. The PSO-SVR algorithm model was applied to predict airflow temperature in
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J-24120 protective airway of Pingmei No.10 Coal Mine. Based on the prediction results of
air temperature, the selection of refrigeration units and the design of cooling schemes are
guided. The results show that: The PSO-SVR model has the best prediction performance,
and the absolute error percentage of the model is only 1.85 %, which is 55.9 % lower
than that of the conventional SVR model. So PSO optimization model parameters play an
important role in improving SVR fitting degree, generalization and prediction accuracy. For
every 100 m of roadway excavation, the average temperature rise of head-on airflow is 0.16
°C. When the roadway is excavated to 2 000 m, the temperature of head-on airflow in the
roadway rises to 35.8 °C. Ji-24120 protective airway cooling demand is 1 083.28 kW, and
the total cooling capacity of the design refrigeration unit is 1085 kW. After the cooling of the
Ji-24120 protective airway, the average headon temperature drop is 8.6 °C, and the cooling
effect is remarkable, which shows the reliability and feasibility of the PSO-SVR prediction

model of airflow temperature in the tunnelling working site.

Khi vig¢c khai thac tai nguyén than dan
Xuong sdu, van dé tac hai do nhiét trong mo
ngay cang trd nén nghiém trong. Guong dao
10 1a mot trong nhiing khu vuc chinh chiu
anh huong cua tac hai nhi¢t trong mo, do
do, viéc du doan nhiét do gio tai day la diéu
klen tién quyét dé phong chdng tac hai nhiét.
Vi vay, nghién ctru dy doan nhiét do gio6 tai
guong dao 10 ¢6 ¥ nghia thye tién quan trong.
Nhiéu hoc gia trong va ngoal nude da tien
hanh nghlen clru sau rong v€ du doan nhiét
do gi6 trong mo, chil yéu c6 thé chia thanh
ba pthO’ng phap: phan tich toan hoc, mé
phong s6 va du doan bang thuat toan thong
minh. Vé phan tich toan hoc, ZHU va cac
dong nghlep trong “Thi nghiém mo phong
vat ly cac y€u to anh huong dén truong nhiét
dd cua vong tron diéu chinh nhiét trong dat
da xung quanh duong 10” - Tap chi Nguon
nang lugng, Phan A: Thu hodi, Str dung va
Tac dong Maoi truong. 2023, 45 (4)) da
nghién ctru qua trinh truyen dan nhiét va
doi luu nhiét gitra luong gi6 va dat da xung
quanh két qua cho thay khi nhiét do da vach
on dinh, toc do gid c¢6 anh hudng dang ké
dén nhiét do cua dat da xung quanh. Zhang
Xlaokang va cac dong nghiép trong “Tinh
todn va U:ng dung thoi gian thye nh1et do moi
truong cta hé théng thong gié moé” — Hoc
bao than, 2012, 37 (5) : 863—867 da phan
tich cac dac dlem khac nhau cua céc duong
10 va dé xuat phuong phap tinh toan nhiét
phu hop vai tung loai du’orng 16 khéc nhau.

Chen Jianxun va cac dong nghiép trong
“Thir nghiém hién trudng quy luat thay doi

nhi¢t d¢ va dac diém truyén nhiét trong
duong ham khu vuc c6 khi hau lanh” — Hoc
bdo dudng giao thong Trung Qudc, 2023, 36
(8) : 190-203) da tién hanh phan tich dac
diém truyén nhiét theo chu ky cua truong
nhiét d¢ trong duong 1o, ket qua cho thay su
phan bd nhiét do theo chiéu doc cua duong
ham thay d6i theo dang ham mii theo d¢ sau
chon, dong thoi chiu anh hudng cia nhiét
d6 dat d4 xung quanh va nhiét do trung
binh ndm. Zhang Yuan va cac dong nghlep
trong “Phuong phap thr nghiém md hinh
héa dan nhigt ¢ trang thai khong on dinh dat
da duong ham, duong 10 - Hoc bao cong
trinh khia thac mo va an toan, 2014, 31 (3)

: 441-446” da xay dung mo hinh toan hoc
dan nhiét khong 6n dinh mot chiéu ban vo
han cua truong nhiét d6 da vach dudng 10, st
dung tAm tron rong hai mat cach nhiét va da
suy ra tiéu chuan tuong dong ciia qua trinh
dan nhiét trong da da xung quanh duong 10.
Zhou Hang va cac dong nghiép trong “Hi¢u
ung dién tr¢ nhiét tai bé mat trong qua trinh
thong gi() lam mat dudng 10 cua mo c6 nhiét
dd cao” — Hoc bao KH co s¢ ting dung va
cong trinh, 2022, 30 (3) : 673-683 da su
dung mo6 hinh truyén nhiét trong duong voi
bé mit tho dé phan tich, va phat hién rang toc
dd gi6 va do nham cua bé mit c6 lién quan
mat thlet dén dién tro nhiét tai be mat tiép
xuc. V& phuong dién mo phong s6, DANKO
va cac cong su [11] da tién hanh nghlen clru
mo phong s nhiét do va do am cia ludng
glo trong duong 10 dang dao. Qin Yueping
va cac dong nghiép trong “Mo6 phong, tinh
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toan va phan tich thir nghiém phuong phéap
thé tich hiru han trudng nhiét 6 dat da xung
quanh duong 10” — Hoc bao than, 2017, 42
(12) 3166-3175 da su dyng phuong phap
sai phan va nhiéu phuong phap phan tir hitu
han khac nhau dé tinh toan mé phong sb
trueong nhiét do da vach xung quanh.

ZHU va cac dong nghi€p trong “M06 hinh
du doan nhiét do luong khong khi ngam
trong cac mo than siéu sau. Tap chi Minerals,
5(3), 527-545.” da xay dyng phuong trinh
tinh toan ngudn nhiét cho mo ¢ tang rat siu
dya trén nguyén Iy can bang nhiét, dong thoi
phat trién chuong trinh tinh toan nhiét d¢ gié
trong mo & tang rat sau. Nhirg nam gan day,
cac thudt toan thong minh cling da tr¢ thanh
mot trong nhu'ng phuong phap chu yéu dé du
doan nhiét do gio trong mo. LIANG va cac
dong nghi¢p trong “ M6 phong mo hinh va
cam nhén nhiét do vugt nguong som cua hé
thong to1 mo dya trén cong nghé song sinh
s0. Tap chi Machines, 2023, 11(10): 966
da dé xuat mot phuong phap du doan nhiét
do va cam bién sém dua trén mo hinh song
sinh sb (Dlgltal Twin) két hop voi mang
no-ron hoi tlep (RNN), gitip thue hién viéc
g1am sat va cam bién nhiét do hé thong nang
cua mo theo thoi gian thuc. BASCOMPTA
va dong nghiép trong “Mo hinh du doan
nhiét d9 trong hé théng thong gié chinh cua
mo ngam. Tap chi Apphed Sciences, 2020,
10(20): 72387 da xay dung mo6 hinh du: doan
nhi€t do gio trong mo dya trén nhiéu nam dir
liu do dac thuc té. Gao Jianan va cac dong
nghlep trong, “Phuong phap du doan nhiét do
gi6 trong giéng nudc mo bang PSO-SVR”
— Hoc bao Pai hoc KHKT Tay An 2022,
42 (3) . 476-483 da st dung phuong phap
may hd trg vecto (SVM) de xay dung mo
hinh dy doan nhiét d¢ gio trong gi€ng dung.
Cac nghién ctru trén cho thay, phuong phap
mo phong s6 va phan tich toan hoc déu xay
dung phuong trinh truyen dan nhiét dua trén
céc tham s6 tinh chat nhiét cua dat da xung
quanh, diéu kién dia chat mo va k¥ thuat san
xuat, tur d6 dy doan nhiét do gio trong khong
gian lam viéc. Cac phuong phap nay c6 do
chinh xac du doédn kha cao, nhung cac tham

5O lién quan trong mo hinh lai khé thu thép,
dan dén nhirng han ché nhat dinh trong tng
dung thuc te. Ve madt thuat todn thong minh,
phuong phap hoi quy hd tro vecto (Support
Vector Regress10n SVR), 1a mét hinh thae
m¢ rng cua may vecto hd tro (SVM) So
vOi SVM truyén thong, SVR it bi sai l¢ch
do cac dlem dir liéu bat thuong trong mau
va c6 thé ap dung cho cdc bai toan phi tuyén
dudi anh hudng cua nhidu yéu td. Do dé, tac
gia da xay dung md hinh du doan nhiét do
gio tai guong dao 10 dya trén phuong phap
SVR, dong thoi st dung thuét toan bay hat
(PSO) dé t6i wu hoa cac tham sb cia SVR
nham nang cao do khép va kha nang hdi tu
cua mo hinh. Thong qua viéc so sanh v6i mo
hinh hdi quy tuyén tinh da bién (MLR) va
mo hinh SVR thong thudng duge h1eu ch1nh
tham s bang phuong phap “thir — sai”, tac
gia da phan tich dugc uu thé cua thuat toan
PSO-SVR va cubi cung ap dung mod hinh
vao dy doan nhi€t d6 gio trong 16 thong gid
tang bao v¢ Ki-24120 thugc mo s6 10, dong
thoi trién khai phuong an 1am mat cyc bo,
qua do xac minh d9 tin cay cia mo hinh du
doan PSO—SVR.

1.M0 hinh dy b4o nhiét d gio

1.1 .Héi quy véc to hé tro

SVR la mot phuong phap hoc tép co khi,
lay 1y thuyét hoc tap thong ké 1am co s0,
dugc ing dung trong du bao hoi quy. van de
phi tuyén tinh. Hé thong hdi quy tong thé
SVR xem hinh 1.

X(1) |

X(2) |

X(n) |

Hinh 1. Két cdu hé thong hoi quy véc to
ho tro
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Ung dung SVR vao trong du bao nhiét do
gio guong dao 10 ¢co thé tim dugc mdi quan
hé do6i ung ph1 tuyen tinh gitta nhiét do g10
guong dao 10 va cac yéu t6 anh hudng cua no.

D61 v6i mo hinh duy bao nhiét do gio
guong dao 10 dua trén phuong phap hdi quy
hd trg vecto (SVR), trude tién can xac dinh
tap dir licu huén luyén q nhu sau:
q_{(Xl,YI) (X29y2) (Xlsyl) (Xnayn)} (1)

Trong do:

«  xi vector dic trung dau vao

* yila vector dic trung dau ra

SVR thong qua ham nhén ¢(x) phan anh
vector ddc trung phi tuyén tinh trong mau
dir liu tir khong gian chi€u thap dén khong
glan ddc trung chi€u cao hon, tir d6 phu hop
v6i ham hoi quy tuyén tinh trong khong gian
dac trung.

f(x) =wo(x)+b (2)

Trong dé: w la vector trong sO (trong
lugng vector); b 1a hang s6 thién vi

Ham t6n thét e dugc dinh nghia trong
SVR. Céc tham s md hinh dugc t6i vu hoa
bang cich giam thiéu ham d€ tim ham héi
quy c6 gia tri tham s6 tot nhat, nhu thé hién
trong cong thtc (3):

1 n
= in—wT . . 3
£ = minzw w+c;(a+a) 3)
Diéu kién két thuc:
Vi—[wox)]-b<§ +e
w,0(x)]+b <& +¢ (4)

£ <0E>0

Trong do: C 1a hé s6 phat; & la bién néi
16ng. Thong qua van toan thu dugc ham so6
héi quy la:

f@=i%—
i=1

Trong do, Bi, ai 1a cac boi sb Lagrange,
K ( xg xi ) la ham nhan (kernel functlon)
cia may hd trg vecto (SVM). Trong cac
loai ham nhan, ham nhan co s& xuyén tam
(RBF — Radial Basis Function) c6 kha nang

a;)K (xgx;); + b) (5)
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khai quat hoa tot va lién quan dén it tham s0,
do do6 co loi thé nhat dinh trong viéc ti uu
hoa tham s6. Him nhan RBF c6 dang nhu
sau:

K (xgxi) = exp (—

Trong do, g 1a tham s6 ctia ham nhan, dai
dién cho phu:orng sai cua ham Gaussian, tic
12 d¢ rong ctia ham theo hudng doc 1ap. Khi
g nhd, ham co6 kha nang khép véi dit lidu tot
hon; khi g 16n, ham ¢6 kha nang khai quat
héa tot hon. Do do, viéc xac dinh cac tham
s6 t6i uu anh huong tryc tiép dén hiéu suat
ctia md hinh SVR str dung ham nhan co s¢
xuyén tam (RBF) trong du dodn nhi¢t do
gi6. Dé tiép tuc nang cao hi¢u qua dy doan
cua m6 hinh SVR, can tim kiém cac thuat
toan t61 wru hiéu qua dé t6i uu hoa cac tham
s6 ctia md hinh.

1.2 Thudgt todan 10i wu hoa bay hat (PSO)

Thuét toan t6i wu hoa bay hat (PSO) la
mot loai thudt toan thong minh tap the voi
ciu tric thuat toan kha don glan va toc do
hoi tu nhanh. Y tu:orng cot 151 cua thudt toan
la str dung vigc chia s¢ thong tin gilta cac hat
trong nhém, gitp cho chuyén dong cua toan
bd nhom hat trong khong gian giai quyét
van dé tr tinh trang hon loan den trat tu, tor
do tim ra giai phap t6i wu cho Van dé. Dua
trén nguyén ly nay, thuat toan co thé dugce ap
dung trong viée ti uru hoa cac tham so (C,

g) cia mo hinh du bdo nhi¢t do guong dao
16 dua trén SVR. Qua trinh t6i wu héa theo
vong lap cua thuat toan bay hat nhu sau:

Gia su hat thtr i trong nhom hat ¢6 vi tri
trong khoéng gian D chiéu duge thé hién 1a:

= (Xi1, Xi2, -ee 1], Xid) va téc do cua hat
la Vl (Vit, Viz, v Vi, Vid)

Van toc nay quyet dinh d6 dich chuyén
cua hat trong moi vong ldp cua qua trinh tim
kiém.

Hat tot nhat hién tai trong quan thé duoc
bleu dlen la: pi = (pi, pizs s pll’ ...» Pid), hat
tot nhit toan cyc (toan bd quan thé) duoc
biéu dién la:

g=(g1, &2, .or &y -rr €d)

Trong qué trinh 13p, cdc hat cap nhat

lea—xllz)
2g2

(6)
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van toc va vi tri cua minh dya trén nghi¢m
tot nhit trong quan thé hién tai va nghlem
t61 wu toan cuc (theo cong thirc (7) va (8)).
Ham thich nghi duoc sir dung 1a sai s6 binh
phuong trung binh (MSE) cua két qua du
doan trén mau huén luyén. Dya vao do, van
toe va vi tri cia cac hat trong quan thé duoc
cip nhat dé tim ra bo tham s6 tdi uu ciia md
hinh SVR (C, g), tir d6 xay dung mo6 hinh dyu
doan nhiét do gio tai guong dao 10 dua trén
thuat toan PSO—SVR.

vij = wvy + o (py — xi5) + e (g —x;)  (7)
3

Trong d6: r 1a mot sd ngau nhién nim
trong khoang (0, 1), w 1a hé s6 quén tinh
(inertia weight), dai dién cho kha nang tim
kiém toan cyc cua thut toan.

1.3 Hoi quy tuyén tinh da bién (Multiple
Linear Regression — MLR)

HoOi quy tuyén tinh da bién (Multiple
Linear Regressmn MLR) 1a mét phuong
phap thong ké, c6 thé duoc sir dung dé du
doan hoi quy trong dleu kién c6 nhi€u bién
doc 1ap anh huong dén bién phu thudc.

Hinh thirc co ban ctia md hinh cé thé
duoc biéu dién nhu sau:

Xij = Xij + vy

Y =Po + BaXy + Xy + oo+ PaXa t K

(€))

Trong do: B la khoang cach cat k la hang
muyc chénh I€ch; Bi1~Bn 1a hé s6 hoi quy.

Mo hinh dy doan hdi quy MLR str dung
phuong phap binh phuong t6i thiéu (Least
Squares Method) dé udc luong cac hé sb hoi
quy.

Muyc ti€u cta phuong phap nay la tim ra
bd hé s6 hoi quy téi vu bang cach t6i thiéu
hoa tong binh phu’orng sai s0 (Residual Sum
of Squares RSS) gitra gia tri quan sat thyc té
va gia tri du doan tir mé hinh hoi quy.

RSS = ) (=9 (10)
1

Trong d6: yi 1a gia tri quan tric mau; (yi)"

la gié tri du bao h01 quy mo hinh; n la so mau

Vi vay, c6 thé ‘thong qua MLR dé xay
dung quan hé tuyen tinh gitra nhi€t d6 gio
guong dao 10 va cac yeu t0 anh huong dén
n6. Nho vao mé hinh nay, ta c6 thé du doan
su thay (101 cua nhiét d¢ gio tai guong dao 16
khi cac yéu t6 dau vao bién dbi.

2. X4y dung mo hinh duw bao PSO-SVR

2.1 Qud trinh xdy dung moé hinh dw bdao

La qua trinh dy bao nhiét do gio guong
dao 10 dya trén mo hinh hoi quy vecto hd trg
duogc toi wu hoa bang thuat toan bay dan hat
(PSO-SVR), md hinh sir dung PSO de tbi uu
hoa cac tham s6 trong SVR, bao gom hé so
phat C va tham s6 ctia ham nhan. Két qua t6i
uu hoa duge danh gid thong qua sai soO can
binh phuong trung binh (RMSE) trong do
RMSE = 0 va R2=1 bleu thi mtrc do thich
nghi t6t nhat va két qua t6i wu hoa tham sb
1a t6t nhat.

Quy trinh t6i vu hoa va du doan cia md
hinh PSO-SVR duoc thé hién trong Hinh 2,
v6i cac budc cy thé nhu sau:

1) Chia tap dir ligu, 80% dir liéu duge
chon ngau nhién lam tap huan luyén, 20%
con lai dugce dung lam tép kiém tra.

2) Chuan hoa dir li€u: Trudce khi dua vao
huin luyen tat ca dir liéu trong ca tap huin
luyén va tap kiém tra déu dugc chuan hoa
(normalize) theo cong thuce (11).

min
Xy = Tk (11)
[ max min
Xy X

Trong do: Xik 1a gid tri chuan hoa dir ligu;
Xik la gia tri dit liéu ban dau; xxmin 13 gia tri
nho nhat dir liéu ban dau; xk™ax 13 gia trj 16n
nhat dit liéu ban dau.

3) Khoi tao thong sO bay hat PSO,

Khoi tao tham s6 cua PSO: Thiét lap
tong s6 lwong hat 13 20 va sd 1an lap 12 100.

Ngau nhién khoi tao vi tri va van toc ban
dau cho tu’ng hat. Thiét lap cac hé sb hoc tap
cl, c2 va vector trong sO w.

4) Tinh toan d¢ thich nghi moi hat, khoi
tao thong s6 C, g cua SVR, tinh todan ham sO
d9 thich nghi cua moi hat

5) Chon tdi wu d6 thich ing c4 nhan, tdi
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Hinh 2. Qua trinh dw bao nhiét dj gio guwong dao lo PSO-SVR.

uu chon s6 1an lap d¢ thich nghi cta tat ca
cac hat, dat dugc ca nhan do thich nghi t6t
nhat toan cyc. )

6) Cap nhat vi tri va toc do ctua hat qua
qua trinh lap lai, st dung cong thac (7) va
(8) dé tinh toan vi tri va toc d6 méi nhat cua
hat. Lap lai cac budc 4) va 5), thuc hién tdi
uu hoa theo ca hai huong cuc b va toan
cuc. Sau do, chon ra hat ¢6 d thich ung tot
nhat, VOl i tri t6i wu (C, g) la cac tham sO
ctia hé sb phat va tham sb ham nhan t6i wu
cho mo hinh SVR.

7) Cap nhat cac tham s6Cvag trong mo
hinh SVR thanh h¢ s6 phat va tham s6 ham
nhan t6i wu, tir 46 xay dung mé hinh du bao
nhiét dg gid tai guong dao 10 dya trén PSO—
SVR.

3. Phéan tich vi du du bao nhiét do gio

guong dao 1o

3.1. Dit ligu ban ddu nhiét dp gié gwong
dao lo

Xac dinh yéu t6 anh hudng dén nhiét do
gi6 1a tién de du bao nhi¢t do glo guong dao
10, cho thy nhiét do luong gi6 16 chg chiu
anh huong ctia cac yéu to nhu: diéu kién san
xuat co so duong 10, diéu kién dia chat dat
da xung quanh, tinh hinh thong gié va nhiét
khi nén. Vi vdy, lya chon tong hop chiéu dai
duong 1o, chiéu sau chon duong 10, dién tich
mat cat du’ong 10, nhiét d6 da goc va toc do
gi6 la véc to dac trung dau vao ciia mo hinh
dy bdo nhi¢t do gi6 PSO-SVR guong dao
10, dong thoi thu thap dit liéu lién quan dén
guong dao 10 cling nhu dir li¢u do thyc t€ khu
mo Binh Dinh Son (150 dit liéu) lam dir liéu
mau md hinh do dy bao. Pong thoi, dé dam
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bao dd tin cay ctia md hinh du bao, 70% sd
luong co hitu 1a tap huan luyén, 30% dir ligu
con lai la tap do thir dung dé nghiém chung
tinh chinh xac cua m6 hinh, hién truong do
thuc t& xem hinh 3, dit liéu mau bo phan xem
bang 1.

Diy din do nhiét 46

i nhwa

nhiét d6 da

Do téc d6 gib ‘"

Hinh 1. Két cdu hé théng héi quy véc to
ho trg

3.2. So sanh, phén tich két qua dw bdo

Pé kiém chimg do tin cdy ciia md hinh
PSO-SVR trong du bao nhiét do gid tai
guong dao, st dung cung mdt bo dir licu
mau dé huan luyén va ki€ém tra ba m6 hinh
du bao: md hinh hdi quy tuyén tinh da bién
(MLR), mo6 hinh SVR thong thuéng va mo
hinh PSO-SVR. Cac tham s6 ctia mo6 hinh
SVR thong thuong duoc hle_tu chinh thong
qua phuong phap “thu - sai”, con cac tham
s0 cia mo6 hinh PSO-SVR du:orc t6i uu hoa
thong qua qua trinh 13p cua thuét toan PSO.
Két qua tham s6 ciia cac md hinh duoc thé
hién trong Bang 2.

Hinh 4 thé hién biéu d6 so sanh phan tan
gitra gia tri du bao va gia tri thyc t€ cua tap
huin luyén va tap kiém tra tir ba mo hinh
dy bdo: MLR, SVR thong thuong va PSO-
SVR. Trong hinh, duong thang y =X bleu
thi hi¢u suat du bao tot nhat. C6 thé thay tur
Hinh 4 rang, diém chung cua ca ba mo hinh
1 sai s6 du bao cua tap huén luyén déu nho

Bing 1 Sé liéu mdu phan dw bdo nhiét dp gié dwa theo PSO-SVR guong dao 1o

TT Vector dic trung (yéu té anh huéng) Gia tri that
Chi¢udai | Chiéusau | Dién tich mdt | Nhiét do da [ Toc do gio/ | Nhiét do

duong 16/m | chon duong cat/mn2 gbc/ 0C (m.s-1) guong dao
1o/m 16/0C
1 450 1100 20,1 52,20 0,7 35,58
2 800 1260 16,7 52 .87 0.5 37,02
3 300 950 22 .3 51,28 0,3 32,55
4 780 880 15,8 49 ,68 1,2 30,13
5 1530 650 16 ,2 44 38 0,6 28,07
6 1426 810 13,5 49,20 1,2 30,83
7 1562 860 21,0 48 ,87 0,4 31 .47
63 1550 840 18,2 48 ,55 0,7 32 .43
64 500 720 14,5 45 36 1.5 29 21
149 699 1066 15,1 41,38 1,42 28,25
150 792 700 14,6 40,00 0,44 28,89
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hon so véi tép kiém tra, diéu na‘ly dugc phan
anh qua h¢ s6 tuong quan R2 cua tap huén
luyén cao hon R2 tap kiém tra.Thong qua so
sanh m{rc d§ phan tan cua két qua du bao, co
thé thay higu suat du bao theo thir tu: PSO—
SVR > SVR thong thuong > MLR. Dé truc
quan hon vé tinh nang du bao cua tirng mo
hinh, cac vung sai s6 tuong d6i duoc phan
chia trén biéu dd phan tan (nhu cac duong
nét dat trong Hinh 4). Trong do:

MLR co6 tinh nang du béo thap nhat
cac diém phéan tan kha rong, chu yéu nam
trong khoang sai s6 tir —15% dén 15%.

SVR thong thuong cho két qua dy
bao tap trung hon so v6i MLR, véi sai s6

XAY DUNG MO

nim trong khoang —10% dén 10%, hé sb
twong quan cua tap huan luyén va klem tra
lan luot 1 0.8683 va 0.6434, cho thdy da co
kha ning du bao nhét dinh.

PSO-SVR ¢6 cac diém du bao tap
trung xung quanh dudng y =x, v6i vang sai
s0 chi tir —3% dén 3%, hé sb twong quan R2
cta tap huan luyén va kiém tra lan luot dat
0.9987 va 0.8583, cao hon lan luot 14.91%
va 33.4% so v6i mo hinh SVR thong thudng.
Dleu nay cho thay viéc st dung thudt toan
bay hat (PSO) dé t6i vu hoa mo hinh hoi
quy vector hd trg (SVR) 1a hoan toan kha thi
trong dy bao nhiét do gio tai guong dao 16 va
¢o tinh nang du béo tot.

40
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theo 3 moé hinh dw bdao
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Bing 2 Théng sé mé hinh dw bdo nhiét d gié gwong dio 1o

Mo hinh du bao Thong s6 Gis tri sb
SVR thong thuong Heé s6 phat C 4
Thong s6 ham nhan g 1.1478
PSO-SVR Heé s6 phat C 8.268.7
Thong s6 ham nhan g 0.0842
Hé s6 hoc tap cl, ¢2 1.5, 1.7
S6 lwong hat pop 20
S6 vong lip num 100

Pé so sanh sau hon tinh nang dy bao
cua ba mo hinh, gia tri du bdo cua tap huén
luyén tr m6 hinh h6i quy tuyén tinh da
bién (MLR), mdé hinh SVR thong thuong
va PSO-SVR duoc so sanh véi gia tri thye
té. Pong thoi, gia tri thuc té nhiét do gio tai
guong dao 16 dugc sap xép theo thir tur ting
dan, nhu the hién trong Hinh 5. Trong hinh,
duong cham den biéu thi dir lidu thyuc té vé
nhi¢t d0 gio tai guong dao 10. T so dd cho
thay, duong cong ctia md hinh SVR co ban
vamo hinh MLR ¢6 xu huong bién dong kha
glong nhau, tuy nhién m6 hinh SVR ¢6 sai
0 nho hon so voi MLR. Ngoai mot vai dlem
dir liéu khac biét rd rét (vi du diém dit liéu sb
19), két qua du bao ciia md hinh PSO— SVR
nhin chung phu hop v6i xu hudng bién doi
cua dir li€u thuc té, tuc la duong cong cua
mo hinh PSO-SVR khoép véi dudng cong
dit li¢u thyc nghlem nhat. Tuy nhién, tai cac
diém dit lidu s6 5, 8 va 19, két qua du béo cua
PSO-SVR ¢6 su chénh I€ch 10 so voi gia tri
thuc té, voi sai s6 lan luot 14 2,07°C, 1,77°C
va 5,06°C. Du vay, sai s trung binh cua toan
bo de liu chi 1a 0,56°C, cho thay mo hinh
PSO-SVR c¢6 hi¢u suat st bao tot nhét, diéu
nay cling phu hgp voi két qua thé hién trong
Hinh 4. B¢ danh g1a tryc quan hon tinh nang
du bao cua ba md hinh, tién hanh so sanh cac
gia tri sai s6 du bao twong mg cua MLR,
SVR thong thuong va PSO-SVR. Bang 3 thé
hién sai s6 trung binh binh phuong (MSE)
sai sO tuyét d6i trung binh (MAE) va sai s0
phan tram trung binh tuyet dbi (MAPE) cua
cic mau klem tra tr ba m6 hinh du bao. Tu
bang c6 thé thay, mdé hinh MLR co sai sb

du bao tuong dbi 16n khi du bao nhi¢t do
gi0 tai guong dao 10, trong do chi s6 MSE,
MAE va MAPE lan luot 1 7.08, 1.70 °C va
5.79%. So véi MLR, mdé hinh SVR thong
thuong sau khi duge hi€u chinh tham s6
bang phuong phap "thu va sai" cho d§ chinh
xac cao hon, véi MSE, MAE va MAPE lan
luot1a4.19, 1.44 °C va 4.84%. Trong khi do,
mo hinh PSO-SVR ¢6 d6 chinh xac du bao
cao nhét trong ba md hinh. Céac chi s6 MSE,
MAE va MAPE lan luot 1a 1.09, 0.56 °C va
1.81%. So v61 md hinh SVR thong thu:ong,
cac chi s6 danh gia cia PSO-SVR da giam
lan luot 73.98%, 61.11% va 62.60%. T do
c6 thé ket luén rang vi€c st dung thuét toan
PSO dé tbi uu tham s6 da nang cao 13 rét do
chinh xac cia m6 hinh SVR. M6 hinh PSO-
SVR cho sai s6 du bao thap, voi sai s6 phan
tram trung binh chi 1.81%, hoan toan dap
Lrng dugce yeu cau dy bao nhiét do gi6 trong
san xudt mo.

4.Ung dung hién truwong va phan tich
hiéu qua

4.1.Khai quat guong dao lo

Lay 16 gid tang bao v¢ Ky - 24120 mo 5O
10 bdi canh cong trinh. Tuyen 16 nay nam &
canh tay khu khai théc sb 5, ting khai thac
s6 4, muc -680 m, véi chiéu dai thiét ké 1a
2.000 m va chleu sau chon duong 16 khoang
800 m. Mt cit cta duong 16 dugc thiét ké
dang hinh chir nhét, vai chiéu rong hitu ich [a
4.050 mm va chiéu cao hitu ich 1a 4. 000 mm.
Ngoai ra, theo dir li¢u do dac thuc té tai hién
truong mo, nhi¢t do da nguyén khai tai khu
vuc duong 10 1a 48 °C.
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Hinh 6. Két qud dw bdo nhi¢t dé gid 16 gi6 tang béo vé Ky - 24120

4.2 Dw bao nhiét do gio va tinh toan
tdi lanh

Dua trén thuat toan PSO-SVR, quy luat
thay 601 nhiét do glo trong qua trinh dao 1o
tai tuyén 16 bao vé Ky - 24120 dugc du béo,
ket qua nhu thé hién trong Hinh 6. Co the
thay, nhiét dd gio tai guong dao 10 tang theo
xu huéng gan nhu tuyén tinh khi khoang
cach dao 10 tang 1én. Qua tinh todn, moi khi
dao thém 100 m, nhi¢t d§ trung binh cua
dong gio tai gwong dao 10 tang 0,16 °C. Khi
dao dén 2.000 m, nhiét do gid tai gwong dao

16 dat 35,8 °C. Nguyén nhan la do trong qua
trinh dao 10, chiéu dai duong glo tang 1én,
dién tich tiép xtic giita ludng g6 vanhiét cua
dat da xung quanh tang 1én, dan dén nhiét do
gi6 dan dan ting cao.

Tinh toan tai lanh 1a tién dé dé lya chon
thiét bi 1am mat & 10 cho nhiét do cao. Hién
nay, phuong phap tinh toan tai trong lanh 10
chg thuong dung phuong phép phuong phap
chénh 1¢éch nhiét luong (phuong phap hi¢u
s6 nhiét lugng), cong thirc tinh nhu sau:
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Q: = Mg(1bf —1bh) (12)
1=cp Tt +cpahTi+zh  (13)

Trong do: Q. la tai trong lanh, kW;Mp
la luu lwong chat lugng luong gio, lay
19.278kg/s; ibf la nhiét luo’ng ctia ludng gi6
trude khi lam mat, don vi kJ/kg; ibh 1a nhiét
luong cua ludng gi6 sau khi lam mat, don vi
kl/kg;

T, 1a nhiét d6 bau kho cua ludng gi6, don
vi °C;

Cpl 1a nhi€t dung rleng dang ap trung binh
ctua khong khi kho, lay gia tri 1,01 kJ/(kg*K);

Cpd la nhi€t dung rleng dang ap trung binh
cua hoi nude, lay gia tri 1,93 kJ/(kg*K);

h 12 d6 4m cua luong gio;

r, 14 nhiét hoa hoi ctia nudce & 0°C, lay gia
tri 2 500 kJ/kg.

Can cu “Qui trinh an toan mo”, sau khi
giam nhiét do, nhiét do gio theo yéu cau 1o
cho 1a 26°C, thong qua cong thuc (12) va
(13), tinh tai trong lanh trong thoi gian dao
10 gi6 tang bao v¢ Ki- 24120, xem bang 4.

4.3 Phdn tich phwong dan va hiéu qua
giam nhiét dj

Luong lam mat ctia thiét bi 1am mat, glam
nhiét d can cin clr theo gia tri 16n nhat tai
trong lanh dudng 10 dé tinh toan, dong thoi

xem xét h¢ s6 doi du (lay lgflng 1.2), két qua
tinh toan luong 1am mat can cho 10 gi6 tang
bdo vé Ki - 24120 1a 1 083.28 kW. Theo do,
de xac dinh lugng lam mat h¢ thong giam
nhi¢t d§ lam mat cuc bo 1a 1085 kW. H¢
thong nay chu yéu gébm 2 may chinh lam
mat, 2 ti ghép truc ti€p gidn no, 1 thap lam
mét kiéu dong (lwong tan nhiét 12 1 885 kW
). Cén cu vao diéu kién va dic diém ky thuat
san Xuat cta duong 16 dao, dat tu ghép truc
tiép gidn no va may chinh lam mat ¢ sén ga
16 thong gi6 tang bao v¢ Ky - 24120, thap
lam mat kiéu dong (gom 10 modul) dat o 1o
chuyén dung thong gi6 10 gi6 tang bao vé
Ky - 24120, xem hinh 7.

Can ctr vao h¢ thong thong gi6 10 thong
gi6 tang bao vé Ky - 24120, bd tri 4 diém do
doc theo huong dao duong 10, bd tri diém
do va hién truong nhi¢t 4o do xem hinh 8,
tién hanh quan trac hi¢n truong dbi voi quy
luat thay do6i nhiét do du:ong 10 trong thoi
gian van hanh cua t6 may, giam st thay doi
nhiét d6 ludng gio duong 10 trude, sau khi
giam nhiét do duoc thé hién trong hinh 9.
Tt hinh 9 cho thay, cung voi su tang 1én cta
khoang cach diém do, nhiét do g10 trudc,
sau khi glarn nhiét d6 dan dan _giam thap,
nhung mirc d§ giam nhiét do dan dan ting
1én, day 1a do ludng gi6 sach qua dng gi6 bao

Bing 4  Két qud tinh todn tdi trong lanh 16 gié ting béo vé Ki- 24120

Khoang cach dao/m 500 1000 1500 2000
Tai trong lanh/ kW 644,93 717,32 802,81 902,73
Ngam dit dwéng xe
" HT diéu 3
Quat thong R le. i
2ié cuc b | khien dien e #
My chi lam mat va t3 Singa\\/ (¥ |[%
hop ti gidn né tryc tiep g |l
s 235 .
= Thap lam mit
kitu dong

Lo gi6 tang bao vé Ky - 24120

Hinh 7. So do bé tri hé thong lam mdt cuc bé 1o gid tang bdo vé Ky - 24120
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(a) Bé tri diém do
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Hinh 8. So' do hién trwong do nhiét dg va bé tri diém do
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Hinh 9. Hiéu qud giam nhiét dj 1o thong gié tang béo vé Ky - 24120

on dugc dua tdi 10 cho, ludng glo tir 10 cho
dén cira ra _duong 10 khong ngung trao doi
nhiét voi dat da xung quanh, vi vay hi¢u qua
giam nhiét do tai khu vuc 16 cho tot nhat,
muc do glam nhiét do glo 10 chg dat 9.8°C,
nhiét o glo theo ludng gi6 dan dan tang cao,
muc d§ giam trung binh nhiét do gi6 khoang

8.6°C. Vi vdy, hi€u qua giam nhi€t d§ cua h¢
thong giam nhiét d6 lam mat cuc b9 16 thong
gid tang bao vé Ky - 24120 rat rd rang, hi¢u
qua giam nhiét do dat nhu ky vong, di€u nay
churng t6 tinh todn tai trong lanh trén co s¢
du bao nhiét do gio guong dao 16 bang mo
hinh PSO-SVR 1a tin cdy, viéc tng dung mo
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hinh du bao nhié¢t do gi6 guong dao 10 PSO-
SVR vao hién tm(‘)’ng giam nhiét d ctia mo
mang lai hiu qua tot.

5. Két luén

1. Bai viét da dé xuat phuong phap du
bao nhiét do gio tai guwong dao 10 dya trén
mod hinh PSO-SVR. Thong qua thuét toan
bay hat (PSO) dé t6i uu hoa cac tham sb
cua md hinh hdi quy vécto hd trg (SVR) cu
thé 1a cac tham s6 (C va g), tir d6 xdy dung
mod hinh dy bao nhiét do gio tai guong dao
16 bang PSO-SVR. Phuong phap nay giup
thyuc hién viéc du bao nhi€t d6 gio tai guong
dao 10, c6 y nghia quan trong doi vdi canh
bao sém nhiét d§ cao trong mo va lya chon
thiét bi lam mat phu hop.

2. M6 hinh dy bao nhiét do gié tai guong
dao 16 PSO—SVR ¢6 d¢ chinh xac cao, voi ty
1¢ sai s6 tuyét ddi chi 1,85%. Gia tri MAPE

GIOI THIEU SACH
Mining Subsidence Engineering

Ky thudt sut lun trong khai thdac mo

Authors (tac gid): Helmut Kratzsch
NXB: Springer-Verlag
Berlin Heidelberg New York 1983

ISBN-13:978-3-642-81925-4
e-ISBN-13 :978-3-642-81923-0
DOI: 10.1007/978-3-642-81923-0

giam 62,60% so voi mo hinh SVR thong
thuong, dleu nay cho thy hiéu ning du bao
cua md hinh PSO-SVR vuot troi hon. Vige
su dung thudt toan bay hat dé t6i vu hoa cac
tham s6 mo hinh dong vai tro quan trong
trong viéc nang cao do khdép (muc do phu
hop), kha nang khai quat va do chinh xac
cua du bao trong mo hinh SVR

3. Dya trén ket qua du bdo nhiét do gio tai
guong dao 1o bang md hinh PSO—SVR, tinh
toan dugc nhu cau tai lanh tai guong dao 10
16 gi6 tang bao vé Ky - 24120 cua mo sO 10
13 1.083,28 kW. Theo két qua nay, cac thlet
bi lam mat cuc bd da dugc lua chon va bd
tri hop 1y, gitp nhiét do gio tai guong dao 1o
trung binh khoang 8,6°C. Hi¢u qua 1am mat
13 rét, cho thay do tin cdy va tinh kha thi ctia
mo hinh du bao nhiét d¢ gié guong dao 1o
bang mo hinh PSO-SVR.

Springer-Verlag Berlin Heidelberg New York
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Nghién ciru ap dung cong nghé thong minh trong
giam sat an toan khai thac mo

Wenhui Zhang, Truong Khoa hoc va K§ thudt tmg clru khan cip, Dai hoc Kién Tric Jilin,
Changchun, Trung Quodc. Tap chi Highlights in Science, Engineering and Technology, S6 106
(2024)

>> CN. Lai Thi Linh Chi , Cong ty CP Tu van dau tu va cong nghiép mé - Vinacomin (Bién dich)

Tém tit: Khai thac tai nguyén khoang san an toan c6 y nghia thiét thuc to 16n ddi véi viéc
cung cap nang luzong, san xuat c6ng nghiép va phat trién kinh té-xa hgi. Voi sy phat trién
cua khoa hoc va cong nghe d6i méi trong khai thic mo 1a bién phap va xu hudng phat trién
can thiét dé glal quyet van dé an toan. Dé giam thiéu rui ro rdy ra, nén tang khai thac thong
minh dugc st dung dé ning cao hé sd an toan san xuat trong khai thac mo. Duya trén sy tich
horp cong ngh¢ th6ng tin hién dai va an toan khai thadc mo, bai bdo nay chu y€u phan tich
viéc ung dung cong nghé quan 1y rti ro an toan khai thac mo thong minh trong bdi canh xay
dung mo thong minh. K&t qua nghlen clru chi ra rang, dua trén mo hinh thong tin cong trinh
(BIM) Internet van vat (I0T) va cong ngh¢ tri tu¢ nhan tao, cac chirc nang nhéin dang, theo
doi va dinh vi, gidm sat, diéu khién tir xa, thiét lap mo hinh 0 g ctru khan cap thong minh dé
hd trg viée ra quyét dlnh canh bao hiém hoa va céc chirc ning khac da duoc hién thyc hoa.
Viéc ung dung cong nghé thong minh trong gidm sat an toan khai thac mo da cai thién dang
ké murc do thong tin va thong minh hoéa an toan khai thac maé.

Abstract: BIM (Building Information Modeling) technology is a digital tool used in
engineering design, construction and management. It integrates digital and information
models, shares and transmits them throughout the life cycle of project planning, operation
and maintenance, and provides a collaborative work platform for all parties involved
in the project. It has been widely recognized by the industry worldwide. At present, the
application of BIM technology in domestic open-pit mines is in its infancy. Open-pit mine
engineering has the characteristics of complex geological conditions, multiple production
links, dynamic engineering development, multi-source distribution of information, and huge
data volume. The lossless transmission, sharing and linkage of all information in the process
of mine design, construction, production, operation and maintenance have not yet been
fully realized. In order to solve this problem, based on the different needs of the entire life
cycle, the entire engineering field and all participants of the open-pit mine engineering, the
dimensions of the information model are clarified, the overall idea of platform construction
is proposed, and the BIM platform for open-pit mine engineering is constructed. The four-
layer dimensional basic platform for intelligent open-pit mines.

1. Giéi thi¢u

Khai thac mo, mét trong nhirng céach thire
chinh dé thu dwoc ning luong, tao ra kh01
lugng 16n nguyén li¢u nhu than, quing sat
khi d6t tu nhién, dau mo..., hd trg dang ké
cho cac hoat dong cung cap nang luong va
san xut cong nghiép ctia dit nudc. Trong
nhitng nam gan day, nganh khai khoang cua
Trung Quoc da phat trien nhanh choéng va
quy mo thi truong lién tuc mo rong. Tinh dén
cudi nim 2019, téng gia tri san lugng cta

nganh khai khoang Trung Quég dat 10,75
nghin ty nhan dan t¢. Trung Quoc dang lién
tuc tang cudng dau tu vao cac nguodn nang
lugng truyén thong nhu than, dau mo va
khi dot ty nhién d€ dam bao an ninh nang
luong qudc gia, diéu ndy sé mang lai nhiéu
co hdi hon cho nganh khai khoang Trung
Quoc Theo sé liéu tir Cuc Théng ké qubc
gia, gia tri gia tdng cua nganh khai khoang
Trung Qudc nim 2022 tang 7,3% so vai
nam trude, chiém 7,3% tong san pham qudc
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ndi. Theo s6 lidu cua Téng cuc Hai quan,
tong kim ngach xuat- nhap khau ctia nganh
khai khoang Trung Qubc nam 2022 dat 1,23
nghin ty do la My, ting 6,5% so v6i ndm
trude. Trong 6, gia tri xuat khau dat 0,49
nghin ty d6 la My, tang 8,9%; gia tri nhap
khau dat 0,74 nghin ty doé la My, tang 4,8%;
tham hut thuong mai dat 0,25 nghin ty do la
My, tang 15,7%.

Nganh khai khoang cung cap nhleu viéc
lam cho xa hoi, tur vi tri thg moé den nhan
vién quan ly an toan mo, tir san xudt thiét
bi co khi dén lao dong phuc vy, khong chi
giam bt ap lyc vige lam ma con thuce day su
phat trién cta cac doanh nghiép lién quan.
Nganh khai khoang cling dong gop to 16n
vao sy phat trién kinh té; mot s6 thanh phd
da tr¢ thanh nhimg khu vue thinh vuong nho
nganh khai khoéng. Nhiéu t6 chirc va cong ty
cling dd co6 thé hoat dong nho khai khoang
Viéc kinh doanh khoang san xuyén bién gidi
mang lai loi ich kinh t€ cho dat nuge, dong
thoi hd tro cho san xuét va thu thué cua dat
nuGe. Do do, viée khai thac khoang san an
toan c6 y nghia thuc tién to lon d6i véi viéc
cung cap ning luong, san xudt cong nghiép
va phat trién kinh t€ - xa hoi.

C6 rat nhiéu méi nguy hiém trong qua
trinh khai thac mo. Cho du d6 la thién tai
nhu dong dat hay sap mo, nhan thirc vé an
toan cta ngudi lao dong con han ché, hay hé
théng quan 1y chua day du, tat ca déu gay ra

mdi de doa dén an toan ban than ngudi lao
dong. Trong vai thap ky qua, cac cong nghé
khai thac mo truyén thong chu yéu st dung
cac phuong phap nhu nd min, gy ra nhimg
nguy co an toan dang ké. V&i su phat trién
cua khoa hoc cong nghe nganh khai thac mo
phai d6i méi dé g1a1 quyét nhirng van dé an
toan nay. Do do, v6i myc dich tap trung vao
cac van dé chinh vé an toan khai thac mo
& Trung Qubc, bai bao nay 16ng ghép cong
nghe thong tin hi¢n dai voi an toan khai thac
mo va dé xuét nghién ctru Gng dung cong
ngh¢ thong minh dua trén nghién cuou veé
phat hién an toan.

2. Ung dung cong nghé thong minh trong
giam sat an toan khai thac mo

Nén tang khai thac 'théng minh sir dung
cong nghé thong tin dé chi dong nhan biét,
tu dong phén tich va xtr ly nhanh chong cac
hoat dong san xuat nhu khai thac va ché bién,
quan ly kinh doanh, bao v¢ moi truong va an
toan, ciing nhu hd trg hau can, nhim thuc
hién dugc céac hoat dong khai thac hi¢u qua,
an toan va sach s€. M6 thong minh 1a mé co
kha néng chu dong nhan biét, tw dong phan
tich va xtr Iy nhanh chong céc hoat dong san
Xudt, an toan va sirc khoe nghe ngh1ep, cong
nghé va ho tro hau can Vigc s6 hoa va thong
tin hoa cac mo 1a diéu kién tién quyét va nén
tang cho viéc xay du’ng cac mo thong minh.
Hinh 1 thé hién cac dic tinh ky thuat cua
khai thac thong minh.

Tiép nhan kip thén va chinh xde

' Cic dich vu théng minh

Trinh bay triec quan

Nén tang )
Ly thuat so

Truyen qua mang

T d¢ng thao tac

Tich hop chinh tac

Hinh 1. Dic diém ciia cong nghé khai thac thong minh
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2.1. Ung dung cong nghé mé hinh thong
tin cong trinh (BIM) trong mo thong minh

BIM dugc Cong ty Autodesk cua My dé
xudt 1an dau tién vao nam 2002. Cong nghé¢
BIM tich hop nhiéu thong tin k¥ thuét khac
nhau vao co s¢ dir li€u thong tin m6 hinh ba
chiéu trong toan b Vong doi cua mdt cong
trinh va cung cap nén tang quan 1y hop tac
khoa hoc 4o cho cic nha quan ly thong qua
cac md hinh ky thuat so. Dleu nay cho phép
toan by du an ky thuat tiét kiém hiéu qua
ngudn tai nguyen g1am chi_phi, nang cao
hi¢u suét va ngan ngua o nhlem O tat ca cac
giai doan, thuc diy phat trién bén viing.

2.1.1 Mo phong khai thac

BIM ¢6 thé sur dung cong ngh¢ 3D dé tao
mo6 hinh ba chiéu cia khu vyc khai thac, gitp
truc quan hoa quy trinh khai thac. Tron
phan mém BIM, céc nha thlet ké c6 thé thiét
ké ban v& va so d6 miat bang cong nghé thi
cong, xay du:ng mod hinh 3D, chu thich tat ca
cac thong so quy trinh va thong tin lién quan
trong mo hinh, dong thdi minh hoa quy trinh
thi cong dudi dinh dang do hoa. Di€u nay
giap nhan vién Xay dung hleu 15 hon vé quy
trinh va y d6 thi cong, nim Vu’ng cac diém
chinh cua hoat dong thi cong va thyc hanh
quy trinh chinh xdc, tich liy kinh nghi¢m
va giam thiéu rui ro an toan do khong quen
thudc voi quy trinh lam viéc. M6-dun chuc
nang m6 phong cta cong ngh¢ BIM cung co
thé toi da hoa viéc phan tich cdc m6 hinh
ung ctru khan cap, minh hoa cac kich ban
g ctru khan cap tuong u'ng va giam thleu
tac dong tiéu cuc do cac mbi nguy hiém vé
an toan gay ra.

2.1.2 Canh bao tham hoa

Cong nghé BIM hd tro vige thlet lap va
xtr ly mang lugi duong ong thiét bi cong
nghlep Bang cach sir dung cac mo-dun phan
tich va tryc quan héa mo phong, quy dao va
trang thai hoat dong dong c6 thé duoc hlen
thi, va tham chi dir li¢u giam sat dong co thé
du’orc tong hop k1p thoi dudi dang két qua
canh bdo an toan, gitp huong dan ngudi van
hanh li€n quan thyc hién cong vigc bao tri va
stra chita tiéu chuan hoa t6t hon, nang cao
trinh d¢ van hanh toan dién thiét bi va giam
thiéu cac van dé an toan do quy trinh bao tri
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va sua chita khong ding céach gay ra. Cong
ngh¢ BIM ho trg phan tich dién tdp cac moi
nguy hlem tiém an, thiét 1ap hé thong xu ly
tich hop bang nén tang Revit va tao ra mot
hé thdng quan 1y an toan hoan chinh. Véi
vigc quan ly thong tin du an, quan 1y phéan
tich nguon nguy hiém, téng hop thong tin an
toan va cac churc nang phu lam cdt 161, mot
hé théng phan tich va kiém soat theo thot
g1an thuc hoan chinh cho cac ddi tuong trén
cong truong duge xdy dung, dong thoi céac
bién bao an toan, vat liéu nguy hiém va may
moc cd 16n trai cong truong dugc theo doi
va quan ly theo thoi gian thyc.

2.2. Cong ngh¢ Internet van vit (107)

IOT la mot mang ludi bao gom cac cong
nghe ngoai vi nhu nhin dang tan s vO tuyen
va cam b1en thong tin, gitip két n01 thong tin
va céc thiét bi. N6 cling c6 nhiéu chirc ning
nhu nhén dang, theo ddi va dinh vi, giam sat
va diéu khién tur xa thong minh, thoat khoi
nhitng han ché vé thoi gian va khong g1an
trong vigc trao d6i thong tin. Cong nhan co
thé quan sat tir xa trang thai thoi gian thuc
cua cac thiét bi va hang muc duge ket ndi
trong 10T va dua ra cac Iénh diéu khién tir
xa. Trong hoat dong khai thac, cong nghé
10T chi yéu duoc sir dung dé kiém tra chat
luong, theo doi va dinh vi thiét bi va vat lidu,
cling nhu céc tinh huong giam sat tai chd.

2.2.1 Dzeu khzen tr xa

Xét thdy hé théng quan 1y thiét bi hi¢n co6
cua mo than bi anh hu’ong quar nhiéu boi cac
yéu t6 con nguon dé co thé biét duoc trang
thai cua tat ca cac thiét bi kip thoi, Zhang
Han va cac cong su da thiét 1ap mot hé thong
quan ly dong cho thlet bi mo than dua trén
“Internet plus” trén nén tang Internet van vat
cua mo. Li Xueen va cong sy da thlet lap
mot mo hinh didu khlen ph01 hop nhiéu mtrc
cho thiét bi san xuat bang cong ngh¢ 10T va
xay dung mot hé thong diéu khién phdi hop
cho thiét bi san xuat bang cong nghé IoT dua
trén quan ly song song. Wang Haijiang da su
dung cong ngh¢ [oT dé thlet 1ap mot h¢ thong
quan ly va kiém tra thiét bi tw dong cho cac
nha may ché bién than, theo doi trang thai
hoat dong theo thoi gian thyc cua cac thiét
bi chinh va truyén dir liéu dén hé théng OA
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diéu khién tap trung de huéng dan cong tac
bdo tri va stra chira thiét bi. Gao Bin va cong
su da thlet ké mot hé thong quan ly vat liéu
trong ham 10 dua trén IoT dé gidi quyet cac
van dé nhu quan 1y vat liéu hdn don va lang
phi lao dong trong cac mo than. HE thong su
dung cong nghé web dé thyc hién giam sat
va quan ly theo thoi gian thyc vong doi cua
vt liéu trong ham 10.

2.2.2 Giam sdt an toan

H¢ thong an toan thong minh trong loT
cung cap dir liéu ngudn nhan lyc, thong tin
thiét bi va dit liéu tir 06 hé thdng chinh thong
qua viéc thu thap va xu ly tmng tam dir lidu.
Céc dit li€u va thong tin nay chu yeu bao
gom dir liéu san xuit an toan lich su, thong
tin nhan sy khai thac, dir lidu to chirc va dix
li€u thoi gian thye cua cac duong 1o khai
thac. Dya trén nen tang [oT, nguoi ta co thé
x@y dung hé thdng nhan dang dong bd cho
thiét bi va vi tri khai thac mé va thyc hién
giam sat an toan trén cong tru’orng dya tren
thong tin nhan dang do hé thong cung cap.
Tur cac dir li€u giam sat tir hé thong tu dong
héa thong glo thiét bi cam bién bui, thiét bi
cam bién do 6n, v.v..., két hop thong minh
cac bién phap bao vé hen quan véi thong tin
bénh nghé nghlep c6 thé xay ra dua trén vi
tri cia nhan vién c6 thé phong ngura chinh
xac cac bénh nghé nghiép. Viéc két hop
phan tich va tryc quan hoa thong tin san xuat
an toan trong cac moi truong khac nhau,

thong tin rui ro an toan da dang va khong
dong nhat dé hé théng hoa cac chuc nang
phén tich va tryc quan hoa dir liéu, dong
thoi hd tro dit liéu dang ké cho cac cap quan
ly an toan khéac nhau trong cac mo. Zhao
Anxin va cong sy di két hop cac nhu cau
ung dung hién tai cua cac doanh nghlep khai
thac mo va thiét ké mot nén tang cam bién
cho thiét bi co dién ding trong khai thac mo
thong qua cong ngh¢ IoT va nén tang di¢n
toan ddm may. Nén tang nay co the giam
sat tir xa trang thai hoat dong cua thiét bi co
dién va thyc hién chan doan 101 Hinh 2 thé
hién khung hé théng diéu khién khai thac mo
thong minh.

2.3. Cong nghé tri tué nhdn tao

Tri tué nhan tao dé €ap vigc may moc
cO kha nang dua ra quyét dinh va thyc hién
hanh dong dua trén phan tich dir li¢u va cac
Xu huong Linh vuc nay hudng dén viéc phat
trién cac h¢ thong ¢6 thé hoc hoi va suy ludn
nhu con ngudi, st dung kinh ngh1em dé giai
quyet van dé, so sanh dit liéu va thyuc hién
cac nhiém vy mang tinh logic. Trong nhirng
nam gan day, viéc ing dung cong ngh¢ tri
tu¢ nhan tao trong linh vuc cong nghiép da
dan gia ting. Mot s6 doanh nghiép da éap
dung may moc tri tué nhédn tao dé thay thé
mot 0 thao tac thu cong. Viéc u'ng dung tri
tu¢ nhén tao vao linh vue cAp ctru mo s€ cai
thién dang ké hiéu qua cua cong tac cap cliu
mo va nang cao an toan ciru hg.

Nén ting quan Iy va diéu khién tich Trung tim di¥ liéu Hé théng
hop it ro thong minh | nguén nhan
e z hre
e - i | Trich xuit
Hé thong sin yust an toin | [Nhin dang dong i
il ; T" n nhin, < ! ir lid .
i chng g o “bothletbl (: | dit ligu ‘ Thong tin nhin sw
Dit lidu sin xudt 5 | -
— i = 1= 06 hé théng
Trinh bay théng | todn tai hién trzomg A | e e
tin theo chni dé an — S Dio tao va ¢ | dix lifu
toan tich hop Ca 56 Juén thie san ( kiém tra vé an I~ L |
xuat an tf?a:l todn [ Hop uhit & Thong tin mdi trudng
Dik liéu sin xuit an toin — liéu
— | - Diu cubi nhin v :
Hg thong bao dam Dir liéu khuén - — dign khuén ) ..l op nhat dix
sdn xuit an toan mit mit f g u
|Ditliéu theo chg | Thoug tin thigt bi
|32 an toan

Hinh 2. Khung hé théng diéu khién mé thong minh
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2.3.1 Cd’p ctru thong minh

Trong qua trinh cép ctru, cong nghé tri tu¢
nhan tao duoc sir dung dé phan tich va danh
gia lugng dir ligu 16n duoc thu thap va dua
trén kha nang tac chién toan dién cuia d6i ctru
ho, cac dé xuat thong minh dugc dua ra dé
dua ra quyét dinh cap ctru tai hién truong
Viée su dung cong ngh¢ tri tu¢ nhan tao co
thé danh gia toan dién tinh hinh dugc phat
hién trong ham 10 va kha nang cap ciru clia
cdc mo theo thoi gian thuce, dong thoi gidm
sat 10 trinh di chuyén cua nhén vién kinh
té theo thoi gian thuc, tao dleu kién thuan
loi cho viéc dua ra cac quyét dinh ctru hod
hop 1y hon va thye hién tryc quan hoa va
dinh lu:ong cong tac quan ly cap ctru. Néu c6
ngu:orl bi mac ket do sép noc, buc nude hoac
cac ly do khac, céac phuong phép phat hién
thong thuong rat kho de xac dinh chinh xac
vi tri cla nguol bi mic ket. Ro- bot tri tué
nhan tao c6 thé dugc sir dung de xac dinh
chinh xac vi tri cia ngum bi méc ket, phan
tich tir xa dir li¢u do ro- -bét tri tué nhan tao
thu thap, danh gia mdi de doa ciia tham hoa
va xay dung ké hoach ctru ho dua trén két
qua dinh vi va danh gia, tor d6 dat duoc muc
ti€u ctru ho khoa hoc.

2.3.2 Theo déi thé trang cua nhdn vién

Trang bi cho nhén vién lam viéc ¢ tuyén
dau ctru ho tai hién truong dong ho thong
minh phong no, kiém tra thé trang ciia nhan
vién curu ho dinh ky va thu thap dir liéu sinh
ton va st khoe theo thoi glan thuc (mach
nhiét do, huyet ap, v.v...) cua nhan vién
ctru ho, dong thoi dua ra canh bao theo thoi
gian thyc dya trén két qua thu thap. Ngoal
ra, ddng hd thong minh c6 thé theo ddi moi
truong cuau hd theo thoi glan thuc, kip thoi
dua ra nhic nho vé cac mdi de doa trong qua
trinh ciru hd dya trén tinh hinh hién truong
ctru hg, tr 6 nang cao nang lyc an toan va
an ninh cta nhan vién ctru ho.

3. Két luan

Tom lai, khai thac mo la mot cong vigc
¢O rui ro cao, voi cac hiém hoa phtic tap va
luon thay d01 va rui ro an toan cao. Cong
ngh¢ thong minh da nang cao hi¢u qua cong
tac cap cau mo, hd tro k¥ thuat cho vigc ra
quyét dinh ciru ho khoa hoc trong mé, dong
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thoi dam bao an toan cho nhén vién ctru ho.
San Xuit an toan la chu dé duoc quan tam
nhiéu trong san xudt va van hanh khai thac
mo, va cling la mot phan quan trong trong
viéc xay dung cdc mo thong minh. Bai bao
nay bt dau tir an toan khai thac mé va phan
tich ing dung cong nghé BIM, IoT va tri tu¢
nhan tao trong an toan khai thac md. Cong
nghe BIM m6 phong khai thac mé mot cach
co h¢ thong va da chleu phan tich cong viéc
bang céac mo hinh cép ciru va minh hoa céc
kich ban cép ctru twong ung de giam thiéu
cdc tac dong bat loi do cac mdi nguy hlem
vé an toan gy ra. Biang céach sir dung nén
tang Revit dé thiét 1ap mot hé théng xur 1y
tich hop, mot hé thong quan 1y an toan hoan
chinh da duoc tao ra. Cong ngh¢ loT duoc su
dung dé diéu khién tir xa. Nhiéu chiic ning
su dung nhu nhan dang, theo doi va dinh
vi, giam sat va dleu khién tr xa thong minh
duoc sir dung dé giam sat an toan. Di€u nay
gitp loai bo nhung han ché Ve thoi gian va
khong gian trong viéc trao d01 thong tin. HE
thong thuc hién quan 1y hé thong san Xuat an
toan tai cong truong, ddm bao san Xuat an
toan va kiém soat hé thong phong ngura an
toan kép, thiic day hiéu qua viéc kiém soat
rii ro an toan theo thoi gian thyc va chinh
xac. Cong nghé tri tu€ nhan tao dugc str dung
dé thong minh hoa cong tac cap ctru, theo
doi the trang cta nhan vién va giam sat moi
truong ctru ho theo thoi gian thyc. Dya trén
tinh hinh hién trudng ctru hg, cong ngh¢ nay
dua ra canh bdo kip thoi cac moi de doa gap
phai trong qua trinh ctru ho, tir do cai thién
kha nang an toan ctia nhan vién ctru h. Viée
ap dung kiém soat rui ro an toan va cap ctru
mo ¢6 nhimg nhuoc diém nhu d01 tugng an
toan da dang, dia diém khong 6 6n dinh, phan
b6 khong dong déu, , truyén dir liu cham tre,
hé thong quan 1y cong kénh va yeu cau cao
Ve tinh chuyé€n nghi€p cua nhén vién, do vay
can cht trong dén nhung dot pha vé ki thuat
trong qua trinh nghién clru sau nay.
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o Lé ky niém 60 nam thanh lap
Cong ty co phan Tw van dau tw mo va c6ng nghiép - Vinacomin

Cic dgi biéu, khdch moi tham duw buéi 16

Ngay 22/9/2025, tai Trung tam Hoi nghi Qudc gia, Cong ty cd phan Tu van dau tu mo
va cong nghi€p - Vinacomin (Cong ty) da long trong t6 chtrc L& ky ni¢m 60 nam thanh 1ap,
danh dau mot cot mbc vang son trong hanh trinh xay du'ng va phat trién.

Buoi 1& vinh du don tiép cac dong chi lanh dao, nguyén linh dao Tap doan Cong nghlep
Than - Khoang san Viét Nam (TKV) dai dién cac Ban cua Tap doan, cung lanh dao céac
cong ty, don vi ban, ddi tac trong va ngoal nudce. Sy hién dién cua dong dao khach moi thé
hién sy quan tam, tin tuéng va ghl nhan siu sic 601 v6i nhitng dong gop cua cac thé hé Cong
ty trong sudt 60 ndm gan lién véi lich st phat trién ctia nganh Than - Khoang san.

Chuong trinh bubi 1& duoc mé dau v6i chuong trinh van ngh¢ chao mung tai hién sinh
dong hinh anh nglml lao dong va nhiing budc phat trién cia Cong ty qua cac thoi ky. Sau
nghi thirc chao cd trang nghiém, dai dién Ban T4 chirc tuyén b 1y do, gidi thiéu dai bicu.

NGAY THANH ) L
: R VAT

Chuwong trinh van nghé chao mirng
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Diém nhan quan trong ctia budi 18 12 phim tai liéu: "TVM - 60 nim mdt ching dudng xay
dung va phat trién" cung nhin lai hanh trinh lich st day tu hao. Dugc thanh 1ap tir nam 1965,
Cong ty da trai qua nhirng giai doan kho khan, thiéu thon vé co so vat chét. Tuy nhién, bang
tinh than kién tri bam sat hién tnrorng, doi ngll can bo, ky su, nhan vién cua Cong ty da vuot
qua moi thach thirc, thyc hién cong vigc dat hi¢u qua va hi¢u suat cao.

Trong sudt sau thap ky, Cong ty da kién tao nén nhu'ng nén tang khoa hoc, cong ngh¢
ving chic, gop phan quan trong trong viéc hinh thanh va phat trién ben viing cac cac mo
ham 1o va lo thién quy mo 16n cua nganh Than Khoéang san. Véi vi thé 1a don vi tu van thiét
ké hang dau Cong ty ludn giit vai tro trong dinh hudng, quy hoach va thiét ké cac dw an mo
trong diém cta Tap doan.

Budc vao g1a1 doan d6i mai va hoi nhap, Cong ty tlep tuc khang dinh vai tro tién phong
khi manh dan tng dung cong nghé hién dai v6i cac phan mém thiét ké mé chuyén dung va
day manh nghién curu cac giai phap khai thac than thién véi moi truong.

Thay mat tap thé can bo, nhén vién Cong ty, dong chi Lé Van Duan, Bi thu Dang uy,
Giam dbc Cong ty, dd bay t6 niém vinh dy va xtic dong trude sy quan tim dic biét cua lanh
dao, nguyén lanh dao Tap doan, cung dong ddo khach moi.

Dong chi Lé Vin Dudn - Bi thw Pang uy, Gidm déc Cong ty khai mac budi 1é

Pong chi Lé Van Duan khang dinh: “Thanh cong hom nay 13 ket qua cua sy chi dao sat
sao tu Tap doan Cong nghi¢p Than - Khoang san Viét Nam, sy dong hanh bén chat cua cac
don vi ban, va trén hét 1a tinh than doan két, sang tao khong ngimg cua tap thé can bo, k§
su Cong ty qua nhiéu thé hé. Sau muoi ndm qua, chiung ta da kién tri vugt qua kho khan
xay du:ng nén thuong hiéu tu van mo uy tin hang dau, dong gop thiét thuc cho sy phat trién
chung cua nganh Than - Khoang san Viét Nam.”

Sdu muoi ndm mot hanh trinh cua tri tug, ban linh va sang tao. Tt nhirng ban thlet ke dau
tién cho den hang tram cong trinh, du an 16n ctia nganh Than - Khoang san, mdi du 4n cua
Cong ty déu ghi nhén sy cong hién tan tAm cua do6i | ngl kY su, chuyen gia va nguoi lao dong

Trong khudn kho budi 18, TKV da trao tang bang khen, gidy khen ton vinh cho céc tap
thé va c4 nhan c6 thanh tich xuat sac dong gop cho sy phat trién cua Cong ty qua cac thoi
ky Day la sy ghi nhan xting dang d6i voi nhiing cong hién, nd luc, doan két va sang tao cua
cac thé hé can bg, k¥ su, ngudi lao dong nhitng ngudi da gop phan viét nén truyén thong vé
vang cua Cong ty.
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Ong Pham Véan Sau - Nguyén Giam doc Cong ty phdt biéu

Phat biéu tai budi 18, dai dién nguyén lanh dao Cong ty ¢6 do1 161 chia s¢ tam huyet xuc
dong va ty hao khi du:oc chu’ng ki€n sy truong thanh cua Cong ty, dong thoi giri gdm niém
tin vao thé hé tré sé tiép ndi truyén thong, dua thuong hiéu Cong ty ngay cang 1én manh va
vuon xa.

Thay mit lanh dao Tap doan, 6ng Vii Anh Tudn - Tong Giam dbc Tap doan Cong nghiép
Than - Khoang san Viét Nam da phat biéu chiuc mimg va ghi nhan nhitng déng gop quan
trong ctia Cong ty trong sudt sau thap ky hinh thanh va phat trién.

Téng Giam dbc nhan manh “Sy phat trién ctia Cong ty gan lién vai lich sir phét trién ctia
nganh Than. Nhiing cong trinh tur van thiét ké ctia cong ty da tro thanh kim chi nam, 14 co s&
khoa hoc cac mo van hanh khai thac an toan, hi¢u qua va bén vimg.” Tong Giam dbc ciing
bay to tin tuong Cong ty sé tiép tuc phat huy truyén thdng, nang cao nang lu:c dé dap tmg
cac yéu cau ngay cang cao ctia TKV trong bi canh hoi nhap va chuyen d6i sd.

Budc vao g1a1 doan d6i méi va hoi nhap, Cong ty ti€p tuc khang dinh vai tro tién phong
khi manh dan Ung dung cong ngh¢ thiét k€ mo hién dai, cac phan mém chuyén dung, giai
phap khai thac than thién méi trudng, va cong nghé sb trong quan Iy mo phong dja chat.
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Ong Vii Anh Tuin - Tong Gidm doc TKV
chiic mirng va ghi nhdn nhirng thanh tuu ciia Cong ty

Ong Nguyén Thé Phigt - Chii tich HPQT Céng ty
dap tir cam on lanh dao TKV, cdac dai biéu, khach moi

Cong ty tiép tuc do6i mai toan dién, nang cao nang lyc canh tranh, xay dyng doi ngl
nhan liyc chat luong cao, ddng thoi mo rong hop tac trong linh vuc tu van thiet ke..

Nhitng thanh tyu ay khong chi gop phan bdo ddm an ninh nang lugng quoc gia, ma con
khang dinh vi thé ctia doi ngii tu van mo Viét Nam mot lyc luong tri tu¢ giau kinh nghiém,
ty tin hoi nhap cung khu vyc va quoc té.

Budi 18 khép lai bang nghi thire bé mac va tiéc chic mung trong khong khi than tinh, 4m
ap. Céac thé hé can by, lanh dao cing nhau 6n lai truyén thong vé vang, nhitng ky niém ty
hao, chia sé nhiing dmh hudng phat trién trong chang duong moi.

Vi niém ty hao vé truyén thong 60 nam xay dung va tmong thanh, tap thé lanh dao, can
bo, nguorl lao dong Cong ty o phan Tu Van dau tu mo va cong nghi€p - Vinacomin quyét
tam gitr vitng vai trd don vi tu van - thiét ké hang dau cta nganh Than - Khoang san Viét
Nam, khong ngimg séng tao, d6i méi dé vimng budc trén con dudng phat trién bén viing.

Ban Bién Tap
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CONG TY CO PHAN TU VAN DAU TU MO VA CONG NGHIEP - VINACOMIN
Dia chi: $6 565 dwong Nguyén Trii, phwong Thanh Liét, Thanh pho Ha Noi

CAC BON V| TRYC THUOQC:

1. Xi nghiép Thiét ké than Hon Gai 2. Xi nghiép Thuong mai va Dich vu tong hop
Dia chi: $6 61, phd Ba Déo, phuong Hong Gai, tinh Quang Ninh.  Dia chi: T6 35b, khu 3, phuong Cam Pha, tinh Quang Ninh.
Tel: 020303939637 Tel: 020303939637



