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TOM TAT:

Khi khai thac via than day déc thoai dén nghiéng diéu khién d4 vach bang pha hoa toan phan s& gy ra su
bién dang dia tang. Qua trinh nay & dang dich chuyén khong bi pha huy, ciing c6 thé & dang nirt né va dut
gly dé tao nén trang thai cin bang mai & d4 vach 16 chg. Dich chuyén ciia dat d4 va mit dat [a mot trong
nhitng vin dé cin dugc chu trong trong linh vuc khai thac mé him 10. B6i hau qua ctia qué trinh khai thac
ham 10 s& dan dén khu vuc d4 vach va mat dét bi dich chuyén, bién dang, co thé lam hu hai cac cong trinh
trén mat va ngay chinh tai cac duong 10 trong khu vuc khai thac cling chiu su tdc dong. Do cuong d6 dich
chuyén va tinh chét ciia timg céng trinh cy thé nhw nha &, nha cong nghiép, dwdng sit, c6 thé bi hu hong
phai stra chita, tam thoi ngirng san xuét anh huéng tryc tiép dén qué trinh san xuét gay thiét hai vé kinh té.
Lo cho 31104 via 11 cong ty ¢b phan than Nui Béo ndm sat khu dan cu 4 phuong Ha Tu thudc loai via day
thoai dén nghiéng, dugc tién hanh khai thac bing cong nghé khoan no min chdng gitr bang gia xich va ap
dung phuong phap diéu khién da vach bang pha hoa toan phin, tiém an nguy co dnh huéng dén cac cong
trinh dan dung & day.

Trong pham vi bai bdo nhom tac gia st dung phuong phap mo hinh 50, thong qua phén mém UDEC 2D,
nghién cuu xac dinh ranh gidi dnh huong cua 10 chg 31104 via 11 mé than Nui Béo dén bé mit dia hinh
nhdm dam bao an toan cac cong trinh trong khu dan cu 14n cén tai khu vue nay.

Tir khéa: Dich chuyén bién dang dat da; Sut lun; Khai thac ham 10.

1. Pt van daé

Tai Viét Nam hién tugng bién dang bé mit do khai thac him 10 xay ra kha phé bién. O mo Mao Khé
tram quat & murc +142 bi hong, giéng khoan tuyén VIA bi buc nudce vao 10 via 9, 10 xuyén via mirc -56 bi
bién dang, buc cat va nudc vao 16 qua phay A... Tai mé Théng Nhit ndm 1998 bi buc nudc vao 16 mirc -60
tir moong 19 thién cach 20m, tai via G9 mé Mong Duong khu trung tdm bi buc nude tir 10 khai thac cil.
Nhiéu khu vuc khac cling c6 nhiing hién twgng twong tu nhu: Nt né mat d4t gin chua Yén Tu, khu vuce
ddi +30 gitra Cao Son va Khe Cham, syt lan mat bang xay dung Nha may sang tuyén than Khe Cham

-.(Huong dan tinh toan tru bao vé, 2017). Nhing hién tuong bién ~dang dat da noi trén da gly nhiéu thigt
ha1 ve ngudi va cua, nguyén nhén do ngudi san xuat khong nim bét ding quy luat dich chuyén dat d¢a mo
nén khong danh gia ding kha nang bién dang, khong xac dinh chinh xéac kich thuéc hinh hoc va muc do
bién dang do khai thac mod gay ra. Qua trinh khai thic than hdm 16 gy ra su bién dang cua da vach lam
thay ddi trang thai cin bing ctia khdi dit d4 nguyén trang, cac 16p dét da c6 xu thé dich chuyén dé tao nén
trang thai cdn bing mé&i. Dich chuyén ctia bé mit dia hinh 1a mdt trong nhitng vin d& cin duge quan tim
trong 1inh vuc khai thac mo ham 1. Trong diéu kién khai thac — dia chét xac dinh, cac 16p dat d4 va mat
d4t dich chuyén va bién dang co thé 1am hu hai cac cong trinh trén mit va ngay chinh cac dudng 10 trong
khu vyc khai thac do cling chiu sy tac dong. Do cuong do dich chuyén va tinh chét cua tirng cong trinh cu
thé nhu nha &, nha cong nghiép, dudng sit, ¢6 thé bj hu hong phai sira chita, tam dirng san xuét anh huéng
truc tiép dén qua trinh san xuét giy thiét hai vé kinh t& cho mo.

Trong khu vuc nghién ctru ciia mé Nui Béo ¢6 hai 10 cho, trong d6 mét 10 chg da Kkét thuc khai thac
thang 6 nam 2020 (16 chg 21103) va 10 chg 31104. Hai 16 chg nay nam gin khu dan cu t6 8 khu 4, phudng
Ha Tu, thanh phd Ha Long. Viéc xac dinh goc gly cua dat d4 do cong tac pha hoa d4 vach tai 16 cho 31104
gdy ra chinh 13 co s¢ dé x4c dinh pham vi anh huéng ciia dich dong dit d4 (ranh gi6i khu vyc anh hudng
khoang céch A, trén hinh 2) d6i véi cac cong trinh trén mat dat. Hién trang khai thac 10 chg 31104 dwoc
thé hién nhu trén hinh 1 duéi day.

* Tdc gid lién hé
Email:phamduchung@humg.edu.vn
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Hinh 1. So dé chudn bi 1o cho 31104 via 11 mé than Niii Béo

Lo cho 31104 via 11 thudc loai via day thoai dén nghiéng, duoc tién hanh khai théc bing cng nghé khoan
nd min chéng giit béng gia TLDD lién két xich ZH/1800/16/24ZL va ap dung phuong phap diéu khién da vach
bang phé hoa toan phan. Theo cac nghién ciu cia Nga va Trung Quoc qua trinh khai thac via than thoai dén
nghiéng diéu khién da vach bang pha hoa toan phan s& gdy ra su bién dang cta da vach (Minggao Qian. 2011).
Su bién dang c6 thé biéu hién & dang dich chuyén ciia da ma khéng bi pha huy, ciing c6 thé & dang nit né va dut
gly. Trong truong hop khai théc céc via day c6 thu hdi than néc thi qua trinh dich chuyen ¢6 thé phét trién t6i
mit d4t. Hau qua ciia qua trinh ny dan dén sy bién dang ciia cac cong trinh trén mit ma pham vi anh huéng cta
n6 phu thude vao goc dich chuyén ciia d4 vach & 16 chg (TCVN: 9362:2012).
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Hinh 2. Pham vi dnh hudng trén bé mdt do hoat déng khai thdc ham 1o & 10 cho gdy ra

a - Hudng vuong goc voi duong phuong; b - Hudng theo dwong phuong
8o - Géc bién gidi dich dong dt dd theo hwong duwong phuong; yo - Goc bién gici dich dong dat da theo huéng
déc lén via than; - Géc bién gidi dich dong. dat dd theo hirong doc xuong via than; 8 - Géc dich dgng dat dé theo
huong du"ong phitong; y - Géc dich dong dat dd theo hueing doc Ién ciia via than; f§ - Géc dich dong dit dd theo
hueomg doc xuong cia via than; ¢ - Géc dich dng dat da trong tang dat phii; o.- Géc doc via than; dom; Sw; S - Goc
bién gidi dich dpng dit dd theo huwong dwong phwong trong ving dat dd mez6z6i; Aj— Pham vi anh huong trén mdt
ctia khai thdc him 16; A; - Ving dnh hwong nguy hiém; As - Ving nikt né.

2. Nghién ciru xac dinh ranh gi¢i anh hwéng ciia khai thac 1o chg 31104 via 11 mé than Nii Béo dén cac
cong trinh trén m3t dat
2. 1. Co sé gidi quyéet van dé

Qua trinh khai thac than s€ tao ra mot khoang tréng & 16 chg do phan than bi lay di. Khi sir dung phuong
phép diéu khién ap lyc bing pha hoa toan phan, da vach sé bi sap db va lap day khoang trdng da khai thac kéo
theo su dich chuyén cta dia tﬁlng d4t da & xung quanh khu vuc d4 vach 16 cho vé phia né. Qué trinh phat trién
cta dich dong dat da ¢ day hoan toan phu thudc vao phﬁn than bi léy di trong 10 cho (Fu Yu Hua, 2010). Co
nhiéu nghién ctru chuyén sdu nhdm xac dinh qua trinh dich chuyén ciia dia ting dit da vach do khai thac & 10
cho gay ra bing viéc sir dung cac phuong phéap phén tich (analytical method) va thuong duge chia thanh 3
nhom (Peng hongge, 2012) :

+ Nhom 1: gdm céc phuong phép dua trén 1y thuyét co hoc truyén théng nhu phuong phép ti 18 chiéu day
dam (thickness - span ratio) va Iy thuyét K. B. Lu Peinie;

+ Nhém 2: gdm cac phuwong phap thi nghiém mé phdng twong duong; biang viéc xdy dung cac mé hinh
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twong tu nhu ngoai thuc té, (g sudt, bién dang va pha huy cua dat da co thé dwoc thé hién chi tiét;

+ Nhom 3: gdm cac phuong phap mé phong s, dugc phat trién manh trong thoi gian gin déy.

Phin mém UDEC - 2D duoc ap dung phu hop véi vide xi Iy trong moi truong khong lién tuc cta dét da,
trong khong gian hai chiéu dudi tac dong ciia tai trong tinh hodc dong, théng qua hinh thiic cic khdi nho
(Pham Duc Hung, 2016). Céc mit khong lién tuc thé hién & cac khong gian giita cac khbi nho, cho phép cac
khdi nay sut lun va chuyén dong manh. Bbi voi linh vire khai thac mo, déc biét 1a khi khai thac xubng sau thi
UDEC 2D la mét phuong tién hiru hi¢u trong viée dw bao qua trinh sép d6 d4 vach 16 chg trong khi khai thac.
Trong nghién ctru nay, dua theo déc diém céu tao dia chat ciia 10 chg 31104 via 11 cb phén bb dia ting (hinh
3a) cung cdc tham s0 co hoc cua céc loai da nhu trong bang 1, két hop sir dung phan mém UDEC - 2D dé lap
md hinh s, mé phong trang thai bién ddi cua d4 vach khi khau than & 16 cho. Can ctr vao két qua phan tich
trén mo hinh xac dinh dugc téng chidu cao d6i sp dd, chidu cao d6i nit né va goc gy cua da vach do khai
thac & 10 cho gay ra. Pdng thoi két hop véi qua trinh quan trac dich dong trén mit dé tong hop danh gia mirc
d6 anh huong cia khai thic hdm 16 dén cac cong tr1nh trén mat trong khu vuc nay.

b) Céic vimg dich chnyén bién dang khil 24 khi didu khidn da vach
bdng pha hda todn phdn
1 —Déi séip d@5; 2 — Déi nist né - 3 — DG ubn véng

VAL TR

200.00

a) L3 khoan dia tang LK399 ¢) Giao dign mé hinh khai théc 16 cho 31104 bng phin mém UDEC 2D — 3.1
Hinh 3. L6 khoan dia tang va mé phong dich chuyén ciia dat dd vich khi khai thac khu viee 16 cho 31104 via 11

Bdng 1. Tham s6 co Iy dit da khu viee via 11 mé than Niii Béo

Vi tri o Cuong do Cuong do Goc ndi Cuong do Cuong do
i Tép da Gia tri khang nénon | khangkéook | masat khang nén khéang kéo
(kG/enr) (kG/em?) on (kG/em?) | ok (kG/cm?)
Vich | p. | Lén nhit 1412.87 121.79 34050 449 3.15
true két | Nho nht 171 16.3 31053 61 2.68
t1€p via
1 TB 565.85 57.16 32004° 191.59 235
San | Lonnhat 2652.83 197.34 3590° 890.00 277
két | Nho nhat 150.4 11.40 33006’ 139.00 253
TB 1218.01 106.26 34%45° 474.52 2.62
Cat | Lonnhat 3132 500 35%00° 563.0 2.93
Viach két | Nho nhat 148.83 6.06 22030° 117.0 233
co ban TB 979.68 86.37 33044° 324.06 2.65
viall | Bot | Lonnhdt 1385 123 34950° 376 2.77
két | Nho nhat 182 16.1 30015° 66 2.53
TB 668.53 56.19 32025° 193.2 2.65
Sét | Lonnhét 962.80 62.9 32001° 108.0 3.15
két | Nho nhat 150.40 11.4 30054 51.0 222
TB 345.81 32.80 31042° 63.73 2.64
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2.2. Phén tich két qud moé hinh

Dua theo théng s6 cua 16 khoan dia tAing LK599 (hinh 3a) va két qua cac tham sb co 1y cua dit da via 11
(bang 1), str dung phian mém UDEC 2D-3.1 tién hanh viét code chwong trinh mé phong qua trinh khai thac &
10 cho 31104 via 11 mo than Niii Béo. Kich thudc ctia mé hinh 1a 400m x 188m (dai x cao), 10 cho khéu véi
chiéu cao 2,2m va ti 1¢ thu hdi than noc 80%. Mdi bude tién (step mode) ciia 16 chg trén mé hinh 14 2m tuong
ting v6i tdc d6 khéu than ¢ 10 chg 31104 khoang gan 2m/ngay dém.

UDEL {Version 310}

a) Qud trinh dich déng dat da véch b) Qud trinh gdy ciia ddt dd vich
Hinh 4. Qud trinh dich chuyén cuia da vach lo cho 31104 via 11 mo Niii Béo
Besing rash pio 8 i foim b Mﬁtcét 1'1
u..!.hi. 1 7

150 | 7 1%

200 200

Hinh 5. Pham vi anh huong ciia dich déng ddt dé vach 1o cho 31104 dén bé mdt dia hinh

Lo cho nay thudc loai via day, déc thoai dén nghiéng, duoc tién hanh khai thac bing cong nghé khoan nd
min, chéng giit bing gia thiy luc lién két xich, 4p dung phuong phép diéu khién da vach bang pha hoa toan
phﬁn, Theo d6, qua trinh khai thac ¢ 10 chg nay c6 thu hdi than noc 1am cho dé vach bi dich chuyén ¢6 thé
phat trién t6i mat dat. Ban dau, cac 16p da ndm ngay trén via than bi pha huy, sau d6 xay ra sy dich chuyén
cia cac 16p da vach ném trén theo tién d6 ciia cong tac khau than. Theo hudng tir khoang tréng da khai thac
1én phia trén, trong dia tang co thé phan biét ba vung (ba do1), ddc trung cac mic do pha huy dét d4 khac nhau
1a vang sap d6 hdn loan, vung nit né va vang uon vong. Khi st dung phuong phap didu khién 4 ap lyc mo bing
pha hoa toan phan dn dén sy dich dong d4t d4 vach 16 cho tham chi c6 thé dich chuyen dén bé mat dat. Trén
md hinh ciing di xac dinh rd dwoc pham vi dich chuyén nay. Két qua trén hinh 4a cho théy pham vi dich
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chuyén ciia dét da & vach 16 chg 31104 tao ra goc gy da vach 1a khoang 52 do. Nhu trén hinh 1 cho thy trong
pham vi khai thac 10 chg 31104 theo phuong an cia via 11 mé Nui Béo khu vuc giap véi ranh gigi nha dan
tién hanh cit cac mat cit dia chit cac tuyén 1-1; 7-7. Ap két qua tinh toan trén mé hinh goc gy cla dét da
vach 12 52 d 1én céc mat cét nay ta s€ xac dinh dugc pham vi anh huong cua dich dong do hoat dong khai
thac & 16 cho 31104 giy ra ¢ trén bé mit dia hinh. Két qua nay dugc thé hién nhu trén hinh 6 dudi day:
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Hinh 6. Pham vi anh huong cua lo cho 31104 via 11 mo than Nui Béo aén khu dan cu

Tai vi trf trén bé mat ctia 16 cho 31104 via 11 mo than NGi Béo khong ¢ cac cong trinh dén sinh, hay cong
trinh can bao v€. Tuy nhién canh khu vya ria ctia vanh dai an toan bao vé nha dan c6 khu vyuc dan sinh.

3. Két ludn

Cin ctr theo tiéu chudn TCVN 9362:2012 vé “tiéu chuan thiét ké nén nha va cong trinh” quy dinh vé do
lan cho phép dbi vai cac cong trinh xay dung nha ¢ dan dung va két qua tinh dich dong dat d4 trén mé hinh
UDEC 2D - 3.1 cho théy khu vuc dan cu trén bé mat dia hinh ndm cach 16 chg 31104 khoang160m (s& bi anh
huéng do hoat dong khai thic ham 16 & 16 chg nay.

Mt s6 khu vire nha dan nam giap ranh giira 16 cho 31104 va 21103 (16 cho da khai thac xong nhung chua
két thiic thoi gian dich dong) s& anh huong cong hudng bai 02 16 chg nén pham vi anh hudng lin bé mit s&
16n hon 160m. Theo ghi nhén tai hién truong mot 6 nha dan nim ngoai vung sut 14n ctia 10 chg 31104 khoang
tir 40 -:- 60m nhung do ndm trong ving bi anh hudng cong hudng ciia 02 16 cho 21103 va 31104 dan t6i mot
s6 nha dan khu vuc ndy van bi lin bé mat. Pham vi anh huong cong hudng ctia hai 10 chg nay khoang 220m
vé phia khu dén cu t6 4 phudng Ha Tu, thanh phd Ha Long.

Loi cdm on

Xin dugc chan thanh cam on su gitup do cia phong KCM Cong ty ¢d phéan than Nui Béo — Vinacomin
da cung cép c4c tai liéu dia chét va hién trang khai thac 10 chg 31104 via 11 dé cac tac gia hoan thanh noi
dung bai bao nay.

Tai liéu tham khao
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underground combined mining. China coal sience and technology.
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thién — cong ty cd phﬁn than ha 1dm vinacomin. Earth sciences and natural Resources for Sustainable
Development.

Pham Duc Hung, Nguyen Van Quang, 2016. ApplicationofUDEC - 2D software for simulation of the
behaviour of the rock strata above a longwall coal mining. Earth sciences and natural Resources for
Sustainable Development.

Qian MingGao, 2011. Strata Control and sustainable coal mining. China University of Mining and
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Tai lidu dia chét khu vuc khai thac via cong ty cb ph?m than Nui Béo.

Tiéu chuin thiét ké nén nha va céng trinh Viét Nam TCVN 9362:2012

ABSTRACT
Determination of effect boundary of longwall 31104 Seam 11 Nui Beo
Joint Stock Coal Company

Pham Duc Hung'*, Bui Thi Thu Thuy' Do Anh Son, Le Tien Dung', Vu Trung Tien', Nguyen Cao Khai'
! Hanoi University of Mining and Geology

When exploiting inclined to gently sloped thick coal seam controlling by caving, it will cause
stratigraphic deformation. This process is in the form of non-destructive displacement, but it can also be in
the form of cracks and fractures to create a new equilibrium in the rock wall. Movement of rock and ground
is one of the important problems in the field of underground mining. Under defined mining-geological
conditions, deformation of soil and rock layers can damage surface structures and even the longwalls in the
mining area are affected. Due to the magnitude of displacement and the nature of each specific construction
such as houses, industrial buildings, railways, it may be damaged, temporarily stop production, directly
affecting the production process. Longwall 31104 Seam 11 Nui Beo coal joint-stock company located close
to residential area 4 Ha Tu ward belongs to the type of thick seam from gentle to inclined, exploited by
drilling and blasting.

In the scope of the article, the author uses the numerical modeling method to determine the boundary of
the influence of the longwall 31104 in Nui Beo coal mine to the topographical surface in order to ensure
the safety of constructions in the neighboring residential areas in this area.

Keywords: Causing soil and rock deformations; Displacement; Underground mining.
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Danh gia hiéu qua khai thac 16 chg xién chéo bang gian ZRY
tai Cong ty 35 - Chi nhanh Tong cong ty Bong Bac

Nguyén Cao Khai*, Nguyén Phi Hing!, Pham Bic Hung Luong Xuan Thanh?
Triong Pai hoc M6 - Pia chat
2Téng Cong ty Péng Bic, Bé Quic Phong

TOM TAT

Trong nhiing ndm qua, v6i yéu cAu phat trién cua nganh than Viét Nam. bac biét 1a trong xu thé chuyén
dich sang khai khai him 10, thi viéc ap dung cac cong nghé khai thac tién tién, phu hop trong diéu kién thuc
tién & cac mo than ham 1o 1a mot yéu cau rat cap thiét. Nganh than nudc ta di dau tu nghién ctru 4p nhiéu
loai hinh cong ngh¢ tién tién khac nhau nhim ting san lugng, giam chi san xuit ciing nhu cai thién moéi
truong lam vigc va nang cao tinh an toan trong lao dong san XUAL.

Thoi gian gan day, Cong ty 35 — Chi nhanh Tong cong ty Pong Béc da nghién ciru va dua vao ap dung thir
nghiém thanh cong so d cong nghé khai thac 10 cho xién chéo, sir dung gian chéng mém ZRY cho didu
kién via ddc. Két qua ap dung cho théy chi tiéu kinh t& k¥ thudt ccua 10 cho dat dugc tuong d6i kha quan
nhu: san lwong khai thac dat tir 4.000 + 8.000 tan/thang, nang suat lao dong dat tur 5,0 + 5,5 tan/cong, linh
hoat trong lap dat, thu hoi, khau va dich chuyen gian chéng va ton thit than déu giam so véi cac 16 chg ap
dung so dd cong ngh¢ khai thac pha nd phan tang, muc d§ an toan dugc nang cao. Voi viéc nghién ciru
phan tich hi¢n trang 4p dung loai hinh cong nghé nay ¢ Cong ty 35, bai bao da danh gia dugc hi¢n trang va
dé xuit dugc gidi phap k¥ thudt nang cao hi¢u qua str dung cong nghé 10 cho xién chéo chéng gitr béng
gian chéng mém ZRY cho diéu kién & Cong ty 35 — Chi nhanh Tdng cong ty Pong Bic.

Tir khéa: Cong ngh¢ ZRY; Gian chéng mém; Lo chg xién chéo.

1. Pit van dé

Trong nhitng nim qua, dé khai thac cac khu vyc via doc, Cong ty 35 chi yéu ap dung cong nghé khai
thac pha nd phén tang. Két qua ap dung cho thiy cong nghé co vu diém: Ap dung linh hoat trong moi d1éu
kién, chi phi dau tu ban dau nho. Tuy nhién, céng ngh¢ nay c6 nhiéu nhuoc d1em cong nghé lac hau, tlem
4n nhleu nguy co mét an toan, ton thét tai nguyén 16n 35 + 40%; hé sb mét 16/tén than 16, chi phi g0, vt
lidu nd ~cong nghiép 16n; cong sudt 10 chg chi dat tir 30.000 + 40.000 tAn/nim, ning suit lao dong dat tir 3,5

+ 3,8 thn/cong (Truong Buc Du, 2010; Phong KCM b, 2021; Trén Tuén Ngan, 2014).

Thoi gian gan day tai mot s6 m6 than ham 10 thudc Tap doan Cong nghiép Than - Khodng san Viét Nam
nhu: Hong Théi, Quang Hanh, ... va Cong ty 91 — Chi nhanh Tdng cong ty Dong Béc da phbi hop vai Vién
KHCN M0 nghién ctru va dua vao ap dung thtr nghiém thanh cong so d6 cong ngh¢ khai thac 10 cho xién
chéo, str dung gian chéng mém ZRY cho diéu kién via ddc cho thiy chi tiéu kinh t& k¥ thuat cta 16 cho dat
dugc tuong ddi kha quan nhu: san lugng khai thac dat tir 4.000 + 8.000 tan/thang, ning suét lao dong dat
tir 5,0 + 5,5 tin/cong, linh hoat trong 1dp dit, thu hdi, khau va dich chuyén gian chdng va tbn tht than déu
giam so voi cac 10 chg ép dung so dd cong ngh¢ khai thac pha nd phan ting, muc d¢ an toan dugc ning cao
(L& Nhu Hung, 1998; Phong KCM a, 2021; Trin Vin Thanh, 2001).

Tuy nhién, dé co chién luoc 4p dung va phat trién loai hinh cong nghé nay cn phai c6 cong tac thuc
hién dénh gia hiu qua cua viéc str dung cong ngh¢ khai thac 16 chg xién chéo, chéng giit bang gian chéng
mém ZRY, tir d6 c6 nhitng didu chinh hodc cai tién dé nang cao hidu qua cua loai hinh cong nghé¢ nay va
nhan rong vi€c ap dung trong didu kién cua Cong ty 35 cling nhu Tong Cong ty Bong Béc trong tuong lai.

2. Cong ngl}é gian chéng mém ZRY
2.1. Pdc diém dja chat khu vuc dp dung cong nghé gian chong mém ZRY Cong ty 35

Khu vuc ap dung cong nghé gian chéng mém ZRY cua mo Tay Nam Khe Tam 1a via 7. Via 7 nim dudi,
cach via 8 khoang tir 150m dén 206m, trung binh 175m (L& Nhu Hung, 1998; Phong KCM a, 2021).

Céc thong sb co ban vé didu kién dja chit mo ciia khu vyc thiét ké nhu sau:

- Chiéu day via trung binh: m = 3,8 m;

* Tdc gid lién hé
Email: nguyencaokhai@humg.edu.vn
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- Goc dbc via trung binh: a =48°%

- Trong lugng thé tich cua than: v = 1,48 T/m3,

- Chiéu dai theo huéng déc TB tang khai thac: Ls=60 m;
- Chiéu dai theo phuong cta 10 cho: L,=250 m.

2.2. Cong ngh¢ gian chong mém ZRY

Cong nghé chong gilr bang gian chong mém ZRY la cong nghé tién tién, ap dyng khi khai thac cac via
c6 do doc 16n hon 45, thay thé cho cong nghé pha nd phan tang d4 lac hau (tiém 4n nhiéu nguy co mét an
toan va t6n thit tai nguyén 16n). Cong ngh¢ ZRY cho néng suét lao dong cao, didu kién lam viéc trong 10
cho 6t (16 chg dugc chuyen d6i co doc thoai 25%); chi phi vat tu, vét liéu cho qua trinh khéu thap, giam
dugc nhan cong van chuyén; di lai lam viéc thuan lgi, cong nhan lam viéc khong yéu ciu tay nghé cao nhu
nhitng cong nghé khac. Cac su c¢b phat sinh trong qua trinh khiu than giam, cong tac an toan dugc nang
cao, moi truong lam viéc thong thoang do dugc thong gié xuyén thong bang ha ap chung (Phong KCM b,
2021; Tran Tuan Ngan, 2014; Tran Tuin Ngan, 2015).
2.2.1. Pic tinh ky thudt ciia cong nghé gian chong mém ZRY

Hién nay, da ché tao dugc gian chéng mém ZRY vé&i nhidu chung loai c6 cac ma hi¢u, thong s6 khac
nhau, nhim d4p tmg v&i timg didu kién chidu day cia via than. Thong s6 k¥ thut ciia mot s6 loai gian
chdng mém ZRY nhu trong bang 1 (Phong KCM a, 2021).

Bang 1.1. Ddc tinh ky thudt co ban cua mot 56 logi gian chéng mém ZRY

TT | Mai hiéu gian chéng Chiéu day via ap dung (m) Ghi chii
1 | ZRY16/25L 1,6 +2,5 Gian chdng co s&
2 | ZRY27/35L 2,7+3,5 Gian chéng co s&
3 | ZRY20/30L 2,0+3,0 Gian chéng co s
4 | ZRY30/40L 3,0+4,0 Gian chdng co s&
5 | ZRY35/45L 3,5+4,5 Gian chéng co s&
6 | ZRY45/60L 45+6,0 Gian chdng co s&
7 | ZRY18/35L 1,8 +2,5;2,5+3,5 Gian chéng mé rong
8 | ZRY20/35L 2,0+3,0;2,5+3,5 Gian chéng mé rong
9 | ZRY30/45L 3,0+4,0;3,5+4)5 Gian chéng mé rong

Céu tao va hinh dang cua gian chéng mém ZRY nhu trong cac hinh: Hinh 1 va Hinh 2.

So v6i loai gian chéng mém da ap dung trude day, gian chdng mém ZRY c¢6 nhitng wu diém ndi bt nhu:

- Két cAu don gian, thé tich nho, trong luong nhe, dé thao lz'ip hoidc thay thé cac chi tiét dé bao dudng,
stra chita.

- Cudng d6 chbng giit 16n, khé xay ra hién twong giy, hong.

- Khi khiu than s& khéu hét chiéu day via, khong cin dé lai vai than d& gian chéng. Khong gian lam viéc
phia duéi gian chéng rong, dién tich che chan khong gian lam viéc 1én dén 95%, miic d¢ an toan cao.

- Gian chéng ¢ b phan xa dudi duge diéu khién bang kich thiyy I cho phép thay dbi kich thude chdng
giil, gitip gian chdng di chuyén linh hoat qua nhitng viing bién dong chidu day via

a . Gian chéng mém ZRY27/35L b. Gian chéng mém ZRY35/45L

637



d. Gian chong mém ZRY18/35L khi khai thic via e. Gian chong mém ZRY18/35L khi khai théc via
6 chiéu day tir 1,8 +2,6 m 6 chiéu day 25 +35m
(khong sur dung bo phdn noi dai xa) (st dung bo phdn noi dai xa 1050 mm)

[. Gian chéng mém ZRY20/35L khi khai théc via
co chiéu day tir 2,0 + 3,0m
(khong sir dung bo phdn noi dai xa)

via ¢é chiéu day tu" 25+35m
(st dung bo phdn noi dai xa 770 mm)

Hinh 1. Hinh dang va kich thudc mgt 6 loai gian chéng ZRY ciia Trung Qudc

~ a) Cdu tao gian chéng .
1 -Xa dan hwong; 2 -Xa néc (xa phl’nh ); 3 -Xa che chan;
4 -Xa dudi; 5 -Piston diéu khién xa duoi

ek Mo kit Hagh

1)
AR ! o »\W*“ B,
iimlaii :r|I I!F ?}L i | Jll 11"F I.L_;E

b. Két cdu xich lien két cdc gian chéng
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c. Ldp dat gian chéng ngodi mdt bang

Hinh 2. Cdu tao ciia gian chéng mém ZRY

M>bi bo gian chéng mém ZRY duoc chu tao gdm céc chi tiét sau:

- Xa dan hudng (1): Lién két véi xa noc bang chét quay, trugt trén vach via khi di chuyén gian.

- Xanoc (xa chinh) (2): Lién két vai xa din hudng (1én két chdt quay) va xa che chin (lién két cht cing).

- Xa che chén (3): Lién két v6i xa noc (lién két chét cing) va xa dudi (lién két chdt quay).

- Xa dudi (4): Lién két voi xa che chin bing chdt quay dé co thé didu khién xa duéi thing véi xa che
chén hodc gap lai.

- Piston diéu khién xa dudi (5): Mot du lién két v6i xa che chin mot dau lién kién véi xa dudi, dwoc
diéu khién bing tay diéu khién va hé théng thuy lyc.

- Hé théng thiy luc diéu khién piston xa dudi: Pugc lép dat hé théng thiy luc tudn hoan, mdi cym tay
diéu khién c6 3 tay diéu khién dé diéu khién xa dudi ciia 3 gia.
2.2.2. S0 do cong nghé gian chong mém ZRY

T hop gian chbng nay gdm nhiéu gia chéng (vi chong) lién két v6i nhau bing xich hodc khép ban 18.
Méi gia gdm 3 doan (xa noc, xa che chin va xa dudi hay dé gian) lién két v6i nhau bang khép va hé théng
xilanh piston thity luc cho phép thay dbi chidu cao chdng giir trong mot khoang nhét dinh, ciu tao gian
chéng nhu trong Hinh 1 va Hinh 2

Vi loai gian chdng mém thiy luc nay da cho phép khai thac hidu qua ddi voi didu kién via than dbc
nghiéng dén déc dimg c6 chidu day via tir 0,8m trd 1én, trong khi d6, vén dau tu ban déu khoéng qua 1on.

So d6 cong nghé gian chéng mém ZRY nhu trén Hinh 3 va Hinh 4.

Lo doc via van tai
0,

DA

7
0 g

/0, L
00

Hinh 4. So d6 cong nghé khai thic chia cot dai theo phuong, guwong 1o cho xién chéo
su dung gian chong mém loai ZRY
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2.2.2. Nguyén Iy lam viéc cong nghé gian chéng mém ZRY

Nguyén ly lam viéc cia gian chéng mém ZRY trong 16 cho: Méi gia chéng duge bb tri lp dit trong 10
chg sao cho mot diu cua gia chéng 1a xa dén hudéng bam sat vach via than, diu con lai 1a xa duéi chdng
tryc tiép xubng tru via (hodc nén than) tao thanh 2 diém chéng co ban ctia mdi gia chdng. Gia chdng dugc
cin chinh sao cho doan xa néc ludn & trang thai nim ngang. Doc theo chiéu dai 16 chg ¢6 d6 dbe 25 + 30°
so vOi mat phang ngang, cac gia chong dugc lp dit voi khoang cach khoang 350 + 370 mm va dugc lién
két chic chan v6i nhau bang két cAu xich tao thanh hé théng gian chéng mém doc tuyen 10 chg. Khi lap dit
gian chdng s& tién hanh trai 16p ludi thép bao phit phia trén cac gia chong dé ngan dat d4 roi vao khong
gian lam viéc phia dudi. Qua trinh khai thac 10 chg s& tién hanh khoan nd min khiu guong véi tién d6 0,8
m. Sau khi khau va tai than, gian chéng duoc diéu khién di chuyén xudng phia duéi v6i bude di chuyén
tuong ng v6i tién do khéu dé chdng giir khoang khéng gian 16 chg. Nguyén 1y cac bude lam viée ciia gian
chéng nhu trong Hinh 1.5.

c. Tai than, ha gian chéng theo

a. Khoan I6 min guong lo cho b. Nap né min, thong gio tidn dp

Hinh 5. Nguyén Iy lam viéc cua gian chong mém ZRY

3. Hién trang va cac chi tiéu kinh té k§ thuat ciia 10 cho gian chéng mém ZRY
3.1. Hé thong va cong nghé khai thdc

H¢ thong khai thac cot dai theo phuong, 10 chg xién chéo, dé lai try bao vé 10 van tai, h¢ théng khai thac
nay c6 cac wu diém vé thong gio, vén tai twong tu nhu cac 16 cho dai, khai thac via thoai dén nghiéng, cho
phép khac phuc dugc van dé chéng giit nga ba chan chg nhu cac so do cong nghé khai thac khong de lai
tru bao v¢. Ngoai ra, h¢ thong nay cho phép gilr lai 10 vén tai lam 10 thong gi6 khi khai thac cac phan tang
dudi (hoac mirc dudi). Hién nay, hé théng cong ngh¢ nay dang dugc ap dung tai 10 chg mirc -140/-110 via
7 Tay Nam Khe Tam, Cong ty 35 nhu trén Hinh 6.

Lo DVTG mie-110

Lo cho gian chong mém

Cap théo than dang dao

=

- g S—— A= Moman - 1 .c_.. 1&\50!131 L " s P - ]

LL__._W__GA ’
di ki, van chuyen vat L6 DVVT mie-140

uonv —

Hinh 6. H¢ thong khai thdc cgt dai theo phuon,
guong lo cho xién chéo, khai thac dé lai tru bao vé lo DVVT

Cac thong s6 cua hé théng khai thac cot dai theo phuong, guong 16 chg xién chéo chdng giit bang gian
mém ZRY, nhu trong Bang 2.
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Bang 2. Bang téng hop cdc thong 56 ciia HTKT

TT Céc thong ) Ky hiéu Ponvi| Sb luong
1 | Géc dbc via trung binh o do 48
2 | Chiéu day via trung binh m m 3.8
3 | Chiéu cao thing dimng ciia phan ting H m 30
4 | Kich thudc tru bao vé 10 doc via van tai
- Chiéu cao thcfng dimg cua tru bdo vé Hdtr m 7
- Chiéu dai nghiéng cua tru bdo vé Hngtr m 10

5 | Kich thuéce 10 chog

- Chiéu cao thing dimg ciia 1o cho Hdlc m 23
- Géc doc biéu kién ciia Io cho (so véi mdt phdng ndm ngang) B do 25
- Chiéu dai xién chéo ciia 1o chy L. m 54
- Chiéu dai theo phwong ciia 1o chy L, m 250

Cong nghé cho 16 chg mutrc -140/-110 via 7 Tay Nam Khe Tam la loai gian chéng mém ma hidu ZRY
18/35L va ddng b thiét bi di kém gdm tram bom dung dich nhii héa BRW80/20 cung véi thung chira dung
dich nhii hoa ma hidu XRXTA; ¢t thuy luc don loai chuyén dung cho gian chéng mém. Pic tinh k¥ thuat
gian chéng mém nhu trong bang 3.

Bdng 3. Pdc tinh ky thudt ciia gian chong mém ZRY18/35L

TT Tén dic tinh bvj Sé lwong Ghi cht
1 | Kich thuéc xa din huéng mm 500%200 Xa dan huong va xa chinh
lién két truc quay, xa chinh
2 | Kich thudc xa chinh (xa noc) mm 1570%320 va xa che chan lién két cb
3 | Kich thuéc xa che chin mm | 450x(320-300) | dinh, xa che chan va xa du6i
] N lién ket tryc quay, gilta cac
4 | Iich thude xa dudi mm | 1400x(280-260) | vi4 6 3 mdi lién két xich

Chiéu cao gia téi da theo hudng
vudng gbc vach tru via
Chiéu cao gia toi thieu theo hudng

mm 3500 Chiéu cao khau tdi da

6 | TS : mm 1800 Chiéu cao khau tdi thiéu
vudng goc vach tru via
7 | Kich diéu khién xa duéi ®100 x 370 01 kich/gi4
8 | Khoang cach tdm 2 gi lién nhau mm 350 + 370
65 Theo hudng doc via

9 | Tai trong lam viéc ciia mdt gian Tén 43,5 Theo phuong via

48,2 Theo hudng thang ding
10 Ap Iyc tram bom dinh mrc MPa 20
11 | Loai dau st dung Dau nhii hoa M10
12 | Trong lugng kg 450

Vi loai gian chéng mém mia hiéu ZRY18/35L lya chon, c6 thé ap dung trong pham vi chidu day via
bién thién khoang 1,0 m nhd hé thng xa dudi cua gian duoc lip dat xi lanh thity luc cho phép thay ddi
chiéu rong chdng giir thich tmg véi sy bién thién chiéu day cua via than trong thyc té. Tuy nhién, gioi han
mién chiéu day via ap dung hiéu qua dao dong tir 1,8 + 3,5 m. Vi vay, trong qua trinh chudn bi cac 16 chg
4p dung cong nghé khai thic chéng giit bing gian chéng mém & khu via 7 mé Tay Nam Khe Tam d4 tién
hanh x4y dung chi tiét cac duong dong dang chiéu day via va xéc dinh nhitng khu vuc via than c6 chidu
day nhé hon 1,8 m va khu vyc via day trén 3,5 m dé c6 giai phap xtr 1y khéc phuc phu hop.

3.2. Cdc chi tiéu kinh té - kj thugt ciia b chg )
T6 chirc san xuat 10 chg the,0 ché d6 hién hanh cia Cong ty 35, mdt ngay dém lam viéc 3 ca, moi ca lam
viéc 8 gio. Cac chi tiéu kinh té - k¥ thudt cta 10 chg nhur trong bang 4.
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Bing 4. Bing chi tiéu kinh té ky thudt 1o cho

TT Tén chi tidu Pon vi S6 luong
1 |Chiéu day via trung binh m 3.8
2 |Géc dbc via trung binh do 48
3 |Trong lugng thé tich ctia than T/m? 1,44
4 |Hé sb kién cb cia than - 1+2
5 |Goc déc biéu kién 16 chg do 25
6 |Chiéu dai 16 chg theo phuong m 250
7 |Chiéu dai doan xién chéo 10 chg m 54
8 |Tién d¢ khai thac thyc té mot chu ky m 0,8
9 | Tién d6 khéu theo phwong cua 16 chg m 1,55

10 |Heé s6 hoan thanh chu ky - 0,95

11 [S6 calam viéc ngay dém ca 3

12 |Hé s6 khai thac . 0,95

13 |Sé ca hoan thanh mét chu ky ca 3

14 | San lugng than khai thac 1 chu ky T 206,8

15 |San lugng than khai thac 1 ngay dém T 206,8

16 |San lugng than khai thac 1 thang T 5.170

17 |Hé sb chuyén dién 16 cho - 0,95

18 |Cong suét 16 cho T/nam 58.938

19 |Sé cong nhan 16 chg mot ngay dém nguoi 45

20 |Ning suit lao dong truc tiép T/cong 4,6

21 | Chi phi thudc nd cho 1000 tin than Kg/1000T 144,1

22 | Chi phi kip nd cho 1000 tén than kip/1000T 480,2

23 |Chi phi du nhii hoa cho 1000T 1it/1000T 57,1

24 | Chi phi ludi thép B40 cho 1000T Kg/1000T 44.4

25 | Ton that cong nghé % 7,6

26 | Day min M/1000T 330

27 | Chong khoan than Cai/1000T 2,6

28 | Miui khoan than Cai/1000T 5

29 | Xéng xtuc than Cai/1000T 4

30 | Cubc chim C4i/1000T 1

31 | Chong phong C4i/1000T 1

32 | Catden lam bua M3/1000T 0,03

33 | Dat sét 1am bua M3/1000T 0,07

34 | GO @ (14-:-16)cm, 1 =2,4m M3/1000T 5,9

4. Panh gia hiéu qua cia 1o che xién chéo cong nghé gian chong mém ZRY

- V& san luong khai thac va ning suét lao dong: C6 thé néi cac chi tiéu vé san lugng va nang suét lao
dong cuia cong nghé dat duoc 1a tuong @i tdt, 1y do chinh 14 cong nghé c6 quy trinh khai thac don gian va
phu hop vé6i didu kién dia chit k§ thuat mo cac via déc tai cac Cong ty. Vi san luong 16 cho dat 58.983
T/nam va nang sudt lao dong dat 4,6 T/cong cho thiy muc dat dugc 1a rat ky vong so v6i phuong an khai
thac 10 chg doc via phan ting (néu so v& san lugng thi 16 cho xién chéo gip trén 3 1dn, con vé ning suit lao
dong dat khoang 2 1an). Vi san lwong va nang suét lao dong dat dugc cua cong nghé khai thac 16 cho xién
chéo chdng giit bang gian chdng mém ZRY tai Cong ty vé cong suat dat tvong duong, chi tiéu ning suét
thip hon mot chut so v&i v6i cac 10 cho da 4 ap dung cong nghé nay & Trung Qudc.

- Vé cac chi tiéu chi phi: Chi phi thude nd va kip nd: Cong nghé khal théc 16 cho xién chéo chéng gitt
bing gian mém ZRY st dung phuong phap khéu than bing khoan n6 min véi chi phi thudc nd thye té tir
125 +161,2 kg/1000T than, chi phi kip nd tir 456 + 500 c4i/1000T than. Nhu vay, chi phi thude nd va kip
nd cua cong ngh¢ nay giam gan 50% so v&i cong nghé 10 doc via phan tang
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+ Chi tiéu gd cho 16 cho: Qua két qua ap dung cong nghé tai Cong ty than Héng Thai va Udng Bi cho
thdy chi phi gb binh quan cho 1000T than tir 0,44 + 4,3 m?® va giam khoang 10 + 15 14n so véi cac cong
nghé khai thac via déc khac trong cing diéu kién.

+ Chi phi mét 10 chuén bi: Théng ké cho thiy chi phi mét 10 chuén bi ctia cdng nghé tir 7,6 + 17,3m/1000T
than. Két qua trén cho théy chi phi mét 16 chudn bi ciia cong nghé khai thac 16 chg xién chéo chéng giir
bﬁng gian mém ZRY giam tr 2 + 4 lin so véi cong ngh¢ khai thac 160 doc via phan téng (trung binh
35m/1000T than).

+ Chi phi du nhii hoa: Thyc t&, chi phi diu nhi hoa trung binh cho 1000 T than khai thac dao dong tir
51,3 = 63,6 kg, chi bang khoang 50% lwong diu nhii hoa tiéu hao ciia 16 chg chdng giit bang cac loai vi
chéng thuy lyc nhu c6t thuy luc don, gia khung, gia xich, v.v..

- Ve gi4 thanh khai thac: Néu so sanh theo cac yéu t6 chmh cua gid thanh phén xuong 1a chi phi vét liéu
va tién luong thi cic chi phi ndy ciia cong nghé khai théc sir dung gian mém ZRY du thip hon so véi cac
cong nghé khac va chi bang tir 50 + 80% (so v6i 10 chg doc via phan ting thi bing khoang 68%). Nguyén
nhén 1a v6i cong nghé nay s kéo dai dugc 1o cho va giam do déc, dic biét 1a thuén loi trong cong tac thong
gi6 dam bao moi trudong lam viée an toan va than thién, dan dén nang suat lao dong tang thi gia thanh phan
xuong cua cong nghé thdp hon hin so véi cong ngh¢ khai thac via doc khac trong cung didu kién.

- Vé ton thét tai nguyén: So véi cac 16 chg ap dung cong ngh¢ khai thac khac trong cing diéu kién véi
mttc d6 ton that tai nguyén tr 30 +~ 45% thi mire do ton thét than cua cac 10 chg xién chéo chdng giit bing
gian chéng mém ZRY théap hon tir 1,5 + 2.5 lan.

- V& cong tic an toan va kha ning ne"tm bét 1am cha cong nghé: Do 16 cho dugc thong gié theo mang
théng gié chung khong phai théng gié cuc bd nén didu kién lam viéc trong 16 cho tdt hon han so véi cong
nghé phai théng gi6 cuc bd (Tran Xuin Ha va nnk, 2012). Tinh dén nay, sau gin 2 ndm ap dung, céng nhan
da tuong dbi thudn thuc cong nghé va quan 1y t5t cong tac an toan lao dong. Trong khai thac 16 cho chéng
giit bang gian chdng ZRY tai Cong ty ciing c¢6 gip mdt sb su b lién quan dén didu kién dia chit va thiét bi
nhu 16 guong, tut noc, ket gian, v.v... Tuy nhién, cac su ) xay ra déu duge khic phuc nhanh chéng, dam
bao cho cong tac khai thac an toan, én dinh.

Day chuyén thiét bi cong nghé gdm tram bom, hé théng cip dich, gian chdng 16 chg va cac thiét bi van
tai tir khi dua vao 4p dung dén nay, nhin chung déu lam viéc 6n dinh, dam bao do tin ciy phuc vu qué trinh
khai thac 10 chg.

5. pé xuz'lt mt s() giai phap nhim nang cao hiéu qua cia 1o chg cong nghé gian chéng mém ZRY

Phin nga 3 tiép giap giira 10 thuong khoi diém va 16 doc via thong gio, thanh than mong d& gay tut 16
than trong qua trinh dao 10 thu(mg khoi diém. Mat khéc khi thi cong cong lap dat & vi tri chong quay dau
chg doi hoi phai chinh x4c va mém mai. Thyc té thi cong da co nhiéu sy ¢b phat sinh trong qua trinh lip
dat vi tri ngd 3. Dan dén kho lap dat nhing gian chdng trén 10 doc via théng gi6 va khé khan cho qua trinh
khau thuong ky. Viée thi cong van chuyen vat tu vat liéu va lip dét trén duong 10 nghiéng luon tiém an
nhitng nguy co méit an toan. Qua thye té va danh gia qué trinh str dung loai hinh céng nghé gian chong mém
ZRY tai Cong ty 35 cho thay nhiém vu va cling 1& mét khéu chinh trong 16 chg 1a cong téc thao lap gian
chéng, day la mot khau chlem ty I¢ va anh huong rt 16n dén tién d6 khai thac va ning suét lao déng cia 1o
cho. Chinh vi vy, ching t6i d& sudt mot s giai phap nhim nang cao hiéu qua cua 16 cho dbi voi cong nghé
gian chéng mém ZRY & 16 cho via 7 mirc - -140/-110 nhu sau:

1. Phia chan 16 chg luén phai duy tri doan ndm ngang du che chén vuot 02 clip (gom cap thdo than va
cup di lai va chiéu dai nay phu thudc vao khoang cach thuc té giira 2 cup). Day la vin d& van con chua
dugc quan tdm dung (doan che chin nay thudng chua dugc hop ly gitta cac ca thuc hién), tuyét dbi khong
aé ngan s& rat d& gy ra su ¢b lam gian doan thoi gian va co thé dan dén mét an toan.

2. Tt ca cac gian chéng sau khi lip dat phai duoc chét tai ngay, phia sau xa dudi phai dam bao 14p ddy
d4 pha hoa dé gian chdng c6 kha ning tu ha trong qua trinh khai thac 10 chg.

6. Két luan

Viée nghién ctru danh gia hién trang 10 cho xién chéo cong nghé gian chéng mém ZRY tai 16 chg muc -
140/-110 via 7 m6 than Tdy Nam Khe Tam, nhu: san lugng va ning suat lao dong; chi tiéu chi phi; gia
thanh khai thac; ton that tai nguyén; an toan va kha nang nim bét cong nghgé,... Pdc biét 1a danh gia dugc
ning suét lao déng va mdi trudng an toan. V& co ban cho thiy loai hinh 10 cho xién chéo cong nghé gian
chéng mém ZRY é4p dung cho diéu kién cac via dbc dén déc dung cho hiéu qua cao va tuong d6i thuan loi
trong cong tac thi céng. Tuy nhién, con mot s6 vin dé cin phai quan tm thuc hién dé nang cao hiéu qua
cua loai hinh cong ngh¢ nay. Trong tuong lai, voi diéu kién khu mo c6 chu truong nhan rong loai hinh cong
nghé nay. Chinh vi vy, Cong ty 35 can phai thuc hién cac giai phap nhu da dé ra, dic biét 1a nghién ctru
tim dién ¢6 diéu kién phu hop dé dau tu 4p dung.
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Trén co s& nghién ctru cia bai bao, ching toi kién nghi Cong ty‘c:‘?ln thyc hién cac giai phdp ky thuét
nham néng cao chat lugng ciing nhw hi¢u qua cta 16 chg xin chéo bang cong ngh¢ gian chong mém ZRY
dam bédo an toan cho san xuat.
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ABSTRACT

Evaluating the efficiency of diagonal slant long-wall using because of
anti-soft rigs ZRY at Company 35 - Dong Bac Corporation

Nguyén Cao Khai*, Nguyén Phi Hung', Pham Puc Hung', Luong Xuan Thanh?
'Hanoi University of Mining and Geology
’Dong Bac Corporation, Ministry of National

Over the years, with the development requirements of Vietnam's coal industry. Especially in the trend
of converting open-pit mining to underground mining, the application of advanced mining technologies
suitable for practical conditions in underground coal mines is a very urgent requirement set. Our country's
coal industry has invested in researching and applying various advanced technologies to increase output,
reduce production costs as well as improve the working environment and improve safety in production
workers.

Company 35 - Branch of Dong Bac Corporation has researched and put into successful trial application
of the technology of diagonal slant long-wall exploiting, using because of anti-soft rigs ZRY for sloping
coal seam conditions. The application results show that the economic and technical indicators of the long-
wall are relatively satisfactory such as: the exploitation output is from 4,000 + 8,000 tons/month; the labor
productivity is from 5.0 + 5.5 tons/man-day; flexibility in installation; recovery, exploitation, displacement
of rigs and loss of coal are all reduced compared to the market furnaces applying the mining technology
scheme along the stratified seam, especially the safety level is improved. By studying and analyzing the
current state of application of this type of technology in Company 35, the article has evaluated the current
status and proposed technical solutions to improve the efficiency of using because of anti-soft rigs ZRY.

Keywords: ZRY Technology; Because of anti-soft; Long-wall type diagonal slant.
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E RS; HOI NGHI TOAN QUOC KHOA HOC TRAI BAT
EARTH SCIENCES AND VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2022)
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Giai phap nang cao hi¢u qua thong gié khu mo Tay Nam Khe Tam
Cong ty 35 - Chi nhanh Téng cong ty Pong Bac

Nguyén Cao Khai*, Nguyén Van Thinh', Nguyén Vin Quang DPinh Thi Thanh Nhan'
"Truong Pai hoc Mo - Pia chdt
’Téng Cong ty Péng Bdc, Bé Quoc Phong

TOM TAT

Trong bdi canh hién nay, ¢ cdc mo than him 16 ving Quang Ninh di va dang ngay cang ting san luong,
mé rong khai thac va xuong sdu, vai trd ctia cong tac thong g10 mo dbi véi cOng tac an toan mdi tm(mg
cang tang lén. Cac yéu tb d6 14 nguyén nhan chinh lam cho hé théng thong gié moé bi thay ddi, ddn dén anh
huéng dén hi¢u qua théng gié mo. Chinh vi vy, voi phuong phap nghién ciru danh gia hién trang thong
gi6 ctia mo dé dua ra cac giai phap hoan thién va nang cao hiéu qua thong gié cho mo 1a hét sirc can thiét,
déc bit la viéc dam bao an toan mo, ngoai ra con gitip giam gia thanh thong gio.

Mo than Tay Nam Khe Tam thuc Cong ty 35 — Chi nhanh Tdng cong ty boéng Biéc hién dang trong giai
doan thuc hién dy 4n khai thac hdm 10 mirc sdu tir -50 m + -175 m, cong suét khai thac 200000 tAn/nim.
Mo than Tay Nam Khe Tam trong thoi gian qua la mét dO’n vi ¢6 dinh mirc chi phi thong gi6 16n ctua Téng
cong ty Dong Bic. Tir cac két qua danh gia hién trang thong gi6 cho khu mo, trén co so dé cap dén ké hoach
tang san lwong khai thac theo thiét k&, bai bao nghién ctru dé xuat duogc cac giai phap phu hop gitp cho
viéc ndng cao hidu qua cua viéc thong gié, dam bao phuc vu tét ké hoach san xuit ciia mo va giam gia
thanh thong gio.

Tir khéa: Thong gié mé; Hé théng théng gio; Mo than Nam Khe Tam.

1. it van aé

San lwgng khai thac than him 16 mé Tay Nam Khe Tam cita Cong ty 35 - Chi nhanh Téng cong ty Dong
Béc nam 2021 13 200.000 tan. Dy kién nam 2022 san xuét 230.000 tén, cac nam tiép theo (theo du 4n méi)
s& tang san luong 1én 500.000 tan/ndm. Dé d4p Gmg san lugng than ngay cang tang, Cong ty 35 phai mo
rong quy md khai théc cua cac khu vire mo. Céc khu vire khai thic ngay cang 1on ca v& chiéu sdu va chidu
rong. He théng cac dudng 16 mo ngay cang phirc tap, bén canh d6 nguy co vé tich tu khi métan gay chay,
nd ngay cang cao, kéo theo viéc duy tri 6n dinh ché do théng gi6 ngay cang khé khin, phirc tap (Phong
KCM, 2021a; Phong KCM, 2021b).

Trong nhiéu nim qua, md Tay Nam Khe Tam ctia Cong ty 35 v6i san luong khai thac him 16 twong déi
nho, san lwong khai thac 6n dinh chinh vi vay don vi ciing chwa du tu nghién ctru mot cach tdng thé. Tuy
nhién, trong giai doan ndm 2022 va nhitng nim tiép theo v6i ké hoach khai thac c6 thay ddi thi viéc nghién
ctru hoan thién hé théng thong gié dé nang cao hiéu qua va giai quyét nhitng bat cap phat sinh trong khau
théng gi6 mo 1a rat can thiét.

Dé bao dam ché do vi khi hau cho cong nhan lam viée trong mo, loai trix cic loai khi doc hai trong qua
trinh khai thac, dac biét 1a ngan ngura tich tu khi métan gay chay nd mo. Viéc kiém toan mang gidé mo s€
giup cho viéc danh gia thuc trang hé thdng théng gi6 mé, tir d6 cd cac giai phap kip thoi dé khic phuc
nhitng han ché bt cép nhim hoan thién va nang cao hiéu qua thong gié md, dam bao cong tac an toan mo.
Dic biét n6 s& dong gdp cho viéc hoan thién hé théng théng gio ciia mod dap tng trong didu kién khi mo
tang san luong va quy mo khai thac.

2. Pic diém ké hoach théng gié khu mé TAy Nam Khe Tam
2.1. Ké hoach khai thdac quy 3 nam 2021 ciia khu mo

Khu mo than Ty Nam Khe Tam v6i san luong 200.000 tdn/nam, trong quy 3 ndm 2021 dé dam bao san
lugng thi khp mo dugce thye hién ke hoach khai thac gom huy dong 3 10 cho hoat d(:)ng dong thoi (fiéc diém
cling nhu ké hoach khai thac cac 10 chg nhu trong bang 1) céac 10 chg nay duoc bo tri tai 3 via gom via 6,

* Tdc gid lién hé
Email: nguyencaokhai@humg.edu.vn
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6A va via 7. S6 guong 10 dao gdm 10 guong (dic diém ciing nhu ké hoach dao 10 nhu trong bang 2) (Phong
KCM, 2021b). o
Bang 1. Ddac diém ké hoach khai thdc cdc lo cho quy 3/2021 mo Tay Nam Khe Tam

T Tén dudng 16 T‘E’;‘%‘?n \ﬁlltélfgu T.nd (kg) S(‘l’l gfe‘;‘;l S?;l /L‘g-(’;)lg
1 |LC ZRY mirc -175/-140 via 7 canh Nam 5.60 ZRY 11.1 22 200
2 |LC TLD muc -130/-110 via 6 canh Bic 5.28 TLD 12.9 20 140
3 [LC TLD mirc -110/-50 via 6A canh Béc 5.28 TLD 16.1 22 200
Bang 2. Ké hoach dao 16 chudn bi quy 3/2021
Thong s6 k§ thuat dwong 1o
TT Tén dwdng 16 chuin bj _ . _
Vatligu | Tiétdign | Chiéu dai Tién d6 dao
chong |duong 10 (m?) |duong 10 (m)|duong 16 (m/ng-d)
1 | Lo PNPT mirc -175/-130 via 6 C.Bic G& 5.4 120 42
2 | Hong séo song song chan -100 via 6A C.Bic Gd 5,4 60 42
3 | Thugng khai thac -110/-50 via 6A C.Béc Gd 5.4 90 42
4 | Doc via -65 via 7 C.Bic Sét 9,6 260 4,2
5 | Thugng khai thac -90/-65 via 7 C.Bic Go 5.4 390 4,2
6 | Doc via-120 via 7 C.Bic Sét 9,6 450 4,2
7 | Hong s4o +// chan -175 via 7 C.Nam Gd 54 60 4,2
8 | Poan luu goong -175 via 7 C.Béc Sat 6,9 40 -
9 | Poan luu goong -175 via 7 C.Nam Sat 6,9 40 -
10 | Poan luu goong -175 via 6A C.Nam St 6,9 40 -

2.2. So @6 théng gid mé quy 3 nam 2021
Pé thong gio cho khu mo, Cong ty sir dung loai quat gi6 FBDCZ-No17/2x90kW lam quat gi6 chinh va
dit tai cira 10 giéng tai san cong nghiép muc +55 m. Khu mé dwoc 4p dung phuong phap thong gio hit. So
db thong gi6 khu mo quy 3 nam 2021 nhu trén hinh 1 (Phong KCM, 2021a).

-\

Hinh 1. So d6 théng gié mé Tay nam Khe Tam Cong ty 35

2.3. Két qua tinh todn thong gié mé quy 3 nim 2021
2.3.1. Luu luong gio chung ciia mo

Luu lugng gié chung cho mé dugc tinh theo cong thirc sau (Trin Xuan Ha va nnk, 2014; Nguyén Cao
Khai, 2020):
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Qm=1,1(KiQie + Qb + Que + Qrg ), m’/s ©)
trong do:
Qm -luu lwgng gi6 chung cho mo, m?/s;
K, -hé sb ké dén su tang san luwong khai thac ¢ 10 cho, Ki=1,1;
Qic -luu lugng gi6 cho céc 16 chg, Qi = 14,6 m¥/s;
Qub -l lugng gio cho cac gwong 16 chudn bi, Qe = 8,37 m¥/s;;
Qu¢ -luu lugng gidé cho céac him tram, Qi = 8,93 m¥/s;;
Qe -luu lugng gid 1o trong md, Qe = 6,66 m*/s.
Nhu vay, luu lugng gi6é chung cho mé 1a: Qm = 44,02 m’/s

2.3.2. Ha dp chung ciia mo )
Khu mé gom 6 ludng gié chinh, két qua tinh todn ha 4p mé nhu sau:
h;=131,8 mmH;0;
h,=123,9 mmH;0;
h; = 87,5 mmH-0;
hs= 98,6 mmH-0;
hs=100,3 mmH:O;
hs = 128,2 mmH:O. . ) .
Ha ap mo duogc lya chon 1a ha ap ludng gi6 16n nhat va c6 h=131,8 mmH,O. Con cdc ludng gi6 c6 ha
4p nhod hon s€ dugc dat cira sO s6 gid d€ dicu chinh can bang ha ap.
2.3.3. Tinh toan xdc dinh ché do lam viéc hop Iy cua quat gio . N
- Luu lugng gié quat can tao ra dugc tinh theo cong thirc (Tran Xuan Ha va nnk, 2014; Nguyén Cao
Khai, 2020):
Qq = kn.Qm, m’/s @)
Trongdo:
ket -hé s0 k& dén sy ro gid tai tram quat, k= 1,15
Qm -lug lugng gié chung cho mo theo tinh toan, Qm = 44,02 m’/s
Thay so ta tinh duge: Qq = 50,6 m*/s . R
- Ha ép quat can tao ra dugc tinh the cong thirc (Tran Xuan Ha va nnk, 2014; Nguyén Cao Khai, 2020):
hq = (kg.Rm + Ryr).Q%g, mmH,0O 3)
Trong d6:
ke -hé s6 giam sirc can do 16 gio ¢ tram quat, kg = 0,75
R -stc can chung cua mo, R, = 0,073 Kp
Ry -stee can cua thiét bi quat, Ry = 0,018 Kpt
Thay vao ta c6 hg = 161,3 mmH,O i )
- Che d¢ lam viéc cta quat gid chinh 1a diém A nhu trén hinh 2. Vi cac thong sO 1am viée cua quat
nhu sau:
Luu lugng gié quat tao ra: Qe = 55,0 m’/s
Ha 4p quat tao ra: het = 190,5 mmH-O
Géc lip canh cua banh cong tac: 0 = -5°
Hiéu suat lam viéc cua quat: 1 = 0,725

Pat (Pa)

3900

3250

2600

190.5 ¢
16131t
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Hinh 2. D6 thi xdc dinh ché dj lam viéc hop 1y ciia quat gié chinh FBDCZ-No17/2x90kW
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2.3.4. Danh gia hién trang thong gio mo

* V& chét luong thong gié cho 10 chg

Két qua do dac, khao sat cac sb liéu ciia mang thong gié Cong ty 35 cho thiy:

- V& Iuu lugng gi6: Hau hét cac nhanh gi6 déu dam bao huu luong gi6 yéu cau, gié tri do dac chénh 1éch
khéng nhiéu so véi tinh toan.

- V& ham luong khi mo va diéu kién vi khi hau: T4t ca cac nhanh gi6 d&u c6 ham lugng khi mo & trong
gi6i han cho phép, cac loai khi doc, hai, khi chay nd kha thip.

- V& luu lugng gié cung cép cho céc 16 cho:

+ Lo chg thuy lyc don mirc -175/-140 via 6 canh Bic: uu luong gi6 thuc t& = 5,5m%/s vuot 10% so voi
lwu lvgng gié yéu cau.

+ Lo chg thuy luc don mirc -110/-50 via 6A canh Bic: luu luong gié thuc t& = 6,3m%/s vuot 26,7% so
v6i luu lwong gié yéu clu.

+ Lo chg gian mém ZRY mirc -175/-140 via 7 canh Nam: luu luong gi6 thuc té& = 3,9 m¥/s thiéu 22%
s0 voi luu lugng gio yéu cau.

- Ddi v6i cac nhanh gi6 khac c6 diém ndi bat 1a:

_+Lo doc via -55 via 7 canh Bic: luu luong gi6 thuc t& = 6,6 m/s thiéu 5,7% so voi luu lugng gié yéu

cau.

+ Ngam thong gi6 chinh -4/-50: Téc d6 gi6 = 10,1 m/s vuot toe do gi6 t6i da cho phép theo QCVN
01:2011/BCT.

* V& chét luong thong gié cho cac guong 16 dio

Két qua do dac khao sat danh gia cho thay:

- Hau hét luu luong gid tai cac guong 16 doc dao déu dam bao yéu ciu, ham lwong khi mé va diéu kién
vi khi hiu & trong gidi han cho phép, cac loai khi dc, hai, khi chay nd kha th'?ip.

- Riéng duong 10 doc via -120 via 7 canh Bic lugng gio vao guong chi dat 2,24 m*/s so v6i yéu ciu la
2,41m?/s (nguyén nhén do ro gi6 trén duong dng nhiéu).

* V& chét lugng cac cong trinh thong gi6

bénh gia cac duong lo déu dat yéu cau vé tlét dién, chit lugng cac vi chéng giit. Tuy nhién, hiu hét cac
cong trinh cira chin gio déu khong dat yéu clu béi ro gio qué nhidu (tr 100% + 380%). Chi duy nhét cira
gi06 tai 10 doc via -110 via 7 canh Béc ro gi6 & muc yéu cau 1a 20%.

* V& ché d6 1am viéc clia quat gi6 chinh

Két qua kiém tra, do dac va khao sat cho thiy: Céc cira gi6 tai tram quat gi6 chinh dam bao kin khit,
dong mo dé dang; Ctra gi6 ddo chidu hoat dong tt.

3. Cac giai phap ning cao hi¢u qua thong gié mé

Qua két qua danh gida mang gi6é m6 Tdy Nam Khe Tam, nhan thay luu luong gidé cung cép cho cac ho
tiéu thy co ban dat va vugt yéu cau. Tuy nhién, thyc té luong gi6 16 qua cac cira gi6 16n gay lang phi luu
luong gi6, lam téng cong suat hoat dong cta tram quat gio, tdng chi phi ndng lugng va chi phi san xuét. Tac
gid d& xudt mot nhom giai phap hoan thién hé thong thong gié mo nhu sau:

* Sura chira, 1ap dit cac cira gio chin gi6 va diéu chinh gi6

Tir sb liéu do dac cho thdy hiu hét cac cira gio, cong gié déu ro qua mirc can thiét, dic biét & mot sb
duong 16 dd nging sir dung. Tong luong gid lang phi ¢ cac nhanh trung gian sdp xi 18 ,9m’/s chiém 40%
luu luong gié cua quat chinh tao ra. Vi vy, can thiét phai thye hién cing co, lam kin céc cong gio ctra gié
trong toan mo dé han ché t6i da luong gid ton that; mot sé duong 10 khong hoat dong, khong can thong gio
thi x4y tuong chin cach ly dé chbng ro gi6 triét dé. Céc cira gi6, cong gid chi duy tri lugng ro gid vura phai
du dé khong gay tich tu khi va dap tmg yéu ciu cia QCVN 01:2011/BCT 14 vén tc gié vmin = 0,15 +
0,25m/s.

Ude tinh néu giam dugc ton thit gio (1o gio) chi con 10% nhu quy dinh, thi s& tiét kiém dugc lugng dién
tuong ing: Nign i = 36kW/h = 864 kW/ngay dém; Tuong tmg giam chi phi nang luong Ciangphi = 2.160.000
dong/ngay dém.

Cac cong gio, clra gio cén cung ¢b, 1am kin:

1. Céng gi6 cira 16 giéng TG +55/-4;

2. Cira gi6 & 10 ndi -64/-50 GC sang Via 6A;

3. Ctra gi6 ¢ 10 thugng TG -110/-50 via 6A;

4. Cira gi6 ¢ 10 thuong TGVT -175/-50 via 6;

5. Cura gi6 ¢ 10 thuong TG -175/-110 via 7;

Céc dudng 16 can x4y tuong chén cach ly la:

1. Thugng TG -175/-110 V6 C.Bic;

2. Thugng VT -175/-110 via 7 CB,;
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3. Thuong -110/-55 V7 C.Béc s6 2;

* Pao vuot sém trude cac hong sdo cua 10 song song chin dé vuot truée guong 16 cho

Trong h¢ théng thong gi6 moé Tay Nam Khe Tam con ton tai mot sd doan 10 duy tri thong gié chi nham
muyc dich dung dé lwu doan goong cho chét tai. Viéc nay khong nhing gy lang phi nang luong, lang phi
vat tu thlet bi cung cép dién, lang phi nhén céng vén hanh thiét bi ma con gy tiéng on ¢ vi tri chét tai.
Nhitng ton tai trén ¢6 thé khic phuc rit don gian la dao cac hong sao va 1o song song chan s6m va vugt
trude cac guong 10 chg, thugng rét than tir d6 dan gio thong cho cac doan luu goong bang ha ap chung ctia
mo, loai bo quat cuc by. Nhirng 10 hong sdo, song song chan vuot trudc nay dwong nhién phai dao, chi khac
1a dao sém hon thoi diém cin thiét. Khoang chénh 1&ch thoi gian dao khéng nhiéu do d6 chénh 1éch chi phi
bao vé duwong 10 hiu nhu khéong co.

Udc tinh trong mang thong gi6 hién tai cia mé T4y Nam Khe Tam - Cong ty 35 néu loai bo 03 quat gio
5,5KW théng gi6 cho cac doan 10 luu goong thi s& tiét kiém duoc lwong dién twong ung: Nling phi =
16,5KW/h = 396 KW/ngay dém; Tuong tng giam chi phi ning luong Cling phi = 990.000 dong / ngay
dém.

Cu thé cac quat gio co thé loai bo 1a:

1. Quat gi6 YBT 5,5 KW & 10 doc via -175 via 7 canh Bic;

2. Quat gi6o YBT 5,5 KW ¢ 10 doc via -175 via 7 canh Nam;

3. Quat gi6 YBT 5,5 KW ¢ 10 doc via -175 via 6A canh Nam.

* Khai thong mé nhanh gié méi dé loai bo mot sb duong 16 cii dé rat gan ludng gid

- P& xuét giai phap dao nhanh gi6 méi dé ndi thing giéng thong gi6 truc vt lidu +55/-4 xubng 16 doc
via -50 via 7 (ngim thong gi6 -4/-50 1a duong 10 cii cua du an trudc, hién tai khong hop 1y, khong t6i vu vé
mat khai thong). Pbi véi giai phap nay, khong nhiing mang lai loi ich to 16n vé moi mat trong hoat dong
san xuit ciia mo nhu di lai, van chuyén vét liéu,... ma con thuan lgi cho céng tac théng gié nhu gitip cho so
db théng gié don gian, dic biét 1a sir dung cho du 4n tiép theo & phﬁn sdu cia mo.

- Pao bd sung 10 ndi s6 2 (chiéu dai du kién 18m) théng giéng truc vat liéu +55/-4 vdi giéng thong gio
+55/-4 & mirc +45 dé tao nhanh gi6 song song va giam stc can chung ciia mo.

Viéc khai thong 2 duong 10 trén 1a can thiét dic biét 1a cho du 4n sau, tuy nhién néu duoc thuc hién sém
s& giup cai thién dugc so do mang gié mo hién tai va lam tang hi€u qua thong gié cho mo.

* Dinh huéng cong tac thong gio6 lau dai

Mo than Tay Nam Khe Tam, Cong ty 35 c6 ké hoach xdy dung du an xuéng sau, du kién cong sut thiét
ké khoang 500.000 T/nam.

Tram quat gi6 chinh dam bao dugc nang luc thong gié cho mé Tay Nam Khe Tam theo san lugng khai
thac hién tai. Tuy nhién, nang luc du trit cia quat khong con nhidu (véi didu kién sire can cia mé nhu hién
nay thi ning luc 1am viéc cia quat gi6 vé luu lugng chi con khoang 13m?/s), néu mé mo rong ning cong
sudt khai thac nhu du kién 1én 230.000 tin/nim thi luu lwong gi6 can thiét cho mé cin khoang 60 m¥s va
quat gié chinh vin dam bao théng gié dwgc cho mé. Tuy nhién, néu san lwong mé ting 1én khoang
trén 250.000 T/nam thi quat gié chinh khéng con du nang luc dé thong gi6 cho mo, trong truong hop
d6 mo phai thay thé tram quat gi6 chinh (quat FBDCZ-No17/2x90kW) tai cira gleng muc +55 m bang
loai quat c6 cong sudt 16n hon. Viéc thay quat gi6 chinh can phai tinh dén dy an xudng sau sau nay dé
lya chon loai quat phil hgp. Véi cong suat khoang 500.000T/ndm thi quat gio chinh phai c6 namg luc
thong gid twong duong loai quat FBDCZ-No24 tré 1én (Babak G.A, K.P. Bocharov, AT Volokhiev, 1982;
V.V. Sobolev, 2007).

4. Két luan

Viéc nghién ctru hién trang thong gioé khu khai truong mo than Tay Nam Khe Tam quy 3 nam 2021, da
dénh gia dugc thuc trang thong gié mo, nhu: Mue d6 dam bao thong gio, thuc trang cac cong trinh thiét bi
thong gio. Dac biét 1a danh gia duge nang lyc cua quat gi6 chinh. Hién nay, v€ co ban cong tic thong gio
la dam bao yéu cAu, tuy nhién con mot s6 vin dé can phai quan tam thyc hién ngay nhu: Cing c¢b cac cira
gi6 thanh chin; Pao vugt sém trudc cac hong séo cia 16 song song chan dé vuot trude guong 1o cho giap
néng cao hi¢u qua thong gi6 va Khai thong m¢ nhanh gié mdi dé loai bo mot sb duong 16 cii dé rat gan
ludng gio s& tranh duge ro gio khong can thiét, don gian so 6 mang gi6, giup ning cao hiéu qua thong gid
mo, gia chi phi dién ning va dam bao tét cong tac an toan moi trudng.

Trong tuong lai, voi didu kién khu mo khi tang san luong khai thac theo thiét ké thi s& phai tdng ning
Iuc thong gi6. Chinh vi vAy, Cong ty cin phai thuc hién cac giai phap nhu d d& ra, dic biét 1a phai tinh
toan dén phuong an thay thé tram quat gi6 chinh c6 niang luc phit hop méi dam béo théng gié an toan.

Trén co s& nghién ctru cua bai bao, chung toi kién nghi Cong ty can thyc hién ngay 4 giai phap k¥ thuat
d8& xudt & trén nhim nang cao chit lwgng ciing nhu hidu qua thong gié mo, dam béo an toan cho san xut.
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Lo1i cam on ) ) o
Céc tac gia ghi nhan va xin cam on Cong ty 35, Tong Cong ty Dong Bac da gitp d& cung cap so li¢u va
tao diéu kién cho nhom tac gia duoc tiep can di hién truong mo giap hoan thién nghién cuu.

Tai liéu tham khio

Trén Xuan Ha va nnk, 2014. Gido trinh thong gié mo. Nha xuit ban Khoa hoc va K¥ thuat, Ha Noi,
357tr.

Nguyén Cao Khai, 2020. Nghién ciru kiém dinh mang gié cho khu mé Thanh Cong, Céng ty than Hon
Gai-TKV. Truong Pai hoc M6 - Pia chit.

Phong KCM, 2021a. Ké hoach sin xudt va thong gié Cong ty 35 nam 2021. Cong ty 35.

Phong KCM, 2021b. Ldp ké hoach sin xudt va thong gié Cong ty 35 nam 2022. Cong ty 35.

Babak G.A, K.P. Bocharov, AT Volokhiev, 1982. Main ventilation fans for underground mining. - M.:
Nedra, - P 296.

V.V. Sobolev, 2007. Energy saving of electrical equipment for the main ventilation of mining
enterprises. Mining Information and Analytical Bulletin. - Moscow. - No. 7. - P. 391-395.

ABSTRACT

Solutions to improve ventilation efficiency in the Tay Nam Khe Tam
mine, Company 35 - Branch of Corporation Dong Bac

Nguyen Cao Khai'"", Nguyen Van Thinh!, Nguyen Van Quang', Dinh Thi Thanh Nhan'
I Hanoi University of Mining and Geology

In the current context, in Quang Ninh area underground coal mines, which have been increasing
production, expanding exploitation and going deep, the role of mine ventilation in environmental safety is
increasing. up. These factors are the main cause for the mine ventilation system to be changed, which affects
the efficiency of mine ventilation. Therefore, it is necessary to study and evaluate the current status of mine
ventilation to provide complete solutions and improve ventilation efficiency for mines, especially to ensure
mine safety. It also reduces the cost of ventilation.

Tay Nam Khe Tam coal mine belonging to Company 35 - Branch of Dong Bac Corporation is currently
in the stage of implementing the underground mining project with a depth of -50 m -175 m, with a capacity
0f 200,000 tons/year. The Tay Nam Khe Tam coal mine in the past time is a unit with a large ventilation
cost norm of the Dong Bac Corporation. From the results of the assessment of the current ventilation status
for the mine area, on the basis of mentioning the plan to increase the mining output according to the design,
the research article proposes appropriate solutions to help improve the efficiency of the mine of ventilation,
ensuring good service of the mine production plan and reducing the cost of ventilation.

Keywords: Mine ventilation; Ventilation system; Tay Nam Khe Tam coal mine.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI AT
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Nghién ctru ddy truyén thiét bi may khoan doa mé rong thi cong dao
cac 10 thugng ¢ cac mo than ham 10 ving Quang Ninh

Nguyén Cao Khai'*, Vii Théi Tién Diing'
Truong Pai hoc Mo - Dia chat

TOM TAT

Trong diéu kién cic mé khai thac than him 10 cia Viét Nam phai ting san lwong va quy mod khai thac (theo
ké hoach chién lwoc phat trién thi ngoai viéc ting san luong khai thic chung ctia nganh than thi lai phai
giam san lugng khai thac tir cac mo 19 thién) nham dap tmg ké hoach phat trién nganh than cua nuéc nha
[Thu twéng Chinh phu, 2016]. Viée tang san lugng va quy mo khai thac gdp phdi mot van d& hét sirc kho
khin d6 1a cong tac chuan bi dién khai théc, do cOng tac dao 1o chuén bi. Viéc {ung dung khoa hoc k¥ thuét,
cu thé 13 4 ap dung cong ngh¢ thiét bi tién tién vao khau thi cong duong 1o chuén bi con qua han ché. Trong
do6 phai ké dén viéc thi cOng céac thuo‘ng, hién nay cong ngh¢ thi cng dao 10 thugng ¢ cac mo than ham 16
van 1a thi cong “khoan nd min”, van chuyen than va dat da bang méng cao hodc mang trugt, duong 10
thugong dugc chong gitt cling chu yéu 14 bang cac vi sit 1a chinh, do véy tdc do dao 10 ciing nhu ning sut
lao ddng con rit thdp khong tuong xung voi tién do tang san luong va quy md khai thac nhu hién nay. Dac
biét v6i cong nghé thu cong khoan nbé min nguoi lao dong phai lam viéc rat vat va va trong dleu kién moi
trrong khic nghiét va kém an toan. O day, bao céo da nghién ciru mot loai cong nghé tién tién da duogc ap
dung & nhiéu nude trén thé gidi va cho két qua rét kha quan trong linh vyc mo him 10 va xay dung cong
trinh ngam. Véi phuong phap nghién ctru tinh néng ky thuat cua loai day truyén thiét bi may khoan doa m&
rong thi cong dao duong him trén, trong didu kién thyc té ciia cac mo than ham 1o vung Quang Ninh, ching
t6i dd nhan dinh viéc 4p dung day truyén thiét bi may khoan doa mé rong thi cong dao cic duong him dbc
1én s€ cho hi¢u qua cao, dap img dugc muc ti€u cia nganh than hi¢n nay va trong giai doan nhitng ndm t&i
1a tang tde d6 thi cong dao 10 thugng, céi thi¢n diéu kién 1am viéc cua nguoi lao dong, dac biét 1a nang cao
va dam bao an toan khi thi cong 16 thugng.

Tir khéa: Co gbi hoa 10 thuong; may khoan doa; khoan mé rong 10 thuong.

1. Pit van dé

Phuong phép thi cong dao 16 thuong bing t& hop mdy khoan doa da dugc nghién ctru va ap dung vao
thuc t& san xudt tai cac mo khai thac hdm 16 trén thé gidi nhu tai Nga, Ukraina, M, Balan, Trung Qubc,..
[Wexypmnu B.K, 1985; Liu ZQ, 2013]. Ban chit ciia cong nghé nay la s dung co céu khoan cét cia mui
khoan de dao va mo rong 16 khoan tao thanh 10 thuong thay the cho phuong phéap dao 10 bang khoan nd
min truyen thong. Quy trinh thi cong cta cong ngh¢ nay bao gdm hai giai doan: Giai doan I thyc hién
khoan 16 khoan dinh hudng doc theo tim cta 10 thuong; giai doan II_ Thuc hién 1ap dat co cAu cét co kich
thude 16n tai ddu miii khoan va khoan doa mé rong tiét dién 1 khoan dén kich thudc theo yéu cAu thiét ké.

Cong nghé dao 16 thwong ddc trong than sir dung may khoan dwong kinh 16n bude dau da dwoc nghién
ctru ap dung trong cic so d6 hé thong khai thac bing dan chdng cimg va hé thdng khai thac 10 doc via phan
tAng va di cho nhitng két qua nhit dinh. Trudc ddy, vao niam 1985, may khoan dwdng kinh 16n (do Lién
X6 san xuét) da duoc ap dung thir nghiém trong cong nghé khai thac 10 doc via phén ting tai mé than Méng
Duong [Vién Khoa hoc cong ngh¢ Mo-Vinacomin, 1985]. Theo cong ngh¢ nay, may khoan s& thyc hién
khoan céc 16 khoan duong kinh 16n, chleu dai khoang 30m tir 16 phén tAng trung gian 1én 10 doc via thong
gi6 va tir 10 doc via van tai 1én 16 phan ting trung gian. Cac 18 khoan nay dugc sir 'dung v6i myc dich van
tai than trong giai doan dao 10. Trong giai doan khai thac, ching dugc mo rong tiét dién dén gioi han cua
chidu day via bing phwong phap khoan nd min dé tao 16 cat (budng chira). Két qua ap dung cho thdy, st
dung may khoan dudng kinh 16n da gop phin day nhanh téc d6 dao 10 chuin bj dap mg yéu cau cOng tac
khai thac. May khoan duong kinh 16n 1am viéc tbt, kha gon nhe, di chuyen dé dang, phu horp v6i didu kién
mo6 him 16 ving Quang Ninh [Vién Khoa hoc cong nghé Mé-Vinacomin, 2012]. Uu diém cuia cong nghé
sir dung méay khoan doa ddo 10 thuong trong cac mé than dugc thé hién tinh wu viét & cac khau thong gio,
van tai, di lai, an toan va méi trudng lam viéc. Trudc ddy, tai mot s6 moé trén thé gidi sir dung phwong an

* Tdc gid lién hé
Email: nguyencaokhai@humg.edu.vn

651



két hop gifra khoan sau d6 né min mé rong 16 thugng dén tiét dién yéu cau (16 thuong phuc vu van tai than,
van tai vat liéu va lam ndi thong gid) co6 dang hinh chit nhat. Do su khac biét gitra dién tich ctra ra than va
diéu kién dé khdi than chay tu do nén no bi treo. Mdi thang danh téi 9% thoi gian lam viée dé thuc hién xir
Iy tic than trén cac 10 thuong ndy. Viéc khoan dinh huéng va mé rong giéng khoan bing cach khoan va nd
min dugc dac trung boi diéu kién 1am viéc vé sinh va vé sinh khong dat yéu chu (cong viéc khong thuan
tién, bui ban, nhiém khi, v.v.) va su hién dién ctia ngudi cong nhan trong khu vuc 1am viée bi anh hudng
tryc tiép nhitng bit loi d6, miat khac cling tiém 4n nhiéu rai do, din dén thuong tich mit an toan cho ngudi
cdng nhén lao dong truc tiép trong 10 thuong dbc khu khai thac. Kinh nghiém van hanh cac gian khoan &
Kuzbass cho thdy, tién loi nhat 14 cic miii khoan nhe kiéu LES-5 va BGA-2Y, vira van v&i mit cét cia 10
thugng dé thuc hién van tai truc tiép trén do. Viée thiéu thiét bi dé gia cong 16 khoan thanh 16 thuong c6
tiét dién hinh chit nhat va duong kinh 16m, sy khac biét giita cong cu pha hity lam phirc tap nhém via da din
t6i ring cac thong s6 ciia qué trinh thyc hién dao 16 thuong theo hudng ddc 1én tai cac via than déc khong
da cho cong nghé cua gian khoan lam viéc.

Su phat trién cta cac co s& khoa hoc va thuc tidn dé tao ra mot cong cu khoan méi va mét phuong phap
co gioi hoa dé thi cong cac cong trinh nang bing cach khoan cac giéng hinh chit nhét va hinh tron c6 dién
tich mét cit ngang khac nhau 1a mét vin dé cip bach. Muc dich cia bai bao 1a xay dung co so khoa hoc va
thuc tién cho viéc lwa chon day chuyén thiét bi khoan phuc vu dao 16 thuong déc tai cc via than trong khu
khai thac.

Hién nay, & cic mé than him 16 khi dao 16 thwong bing cong nghé khoan nd min gip phai nhirng kho
khan co ban nhu: Tién d dao 16 va nang suat lao dong thap; dieu kién thong gi6, van tai, di lai kho khan;
diéu kién an toan va méi truong thap. Chinh vi vay, viéc nghién ciru va dau tu thiét bi cong nghé mdi tién
tién vao linh vire dao 10 xay dung noi chung va dao cac dudng 16 thuong noi riéng 1a rit cip thiét. Dac biét
1a trong diéu kién hién nay khi cic mo phai mo rong dién khai thac dé ting san luong, thiéu nhan cong lao
ddng, ngoai ra vide dau tur cong nghé tién tién trong thi cong dao 16 thuong sé bat kip va dong bd duge voi
viéc du trr cong nghé tién tién trong khau khai thac & cac 16 cho.

2. Diy chuyén thiét bi khoan

Cong nghé dao 16 thugng déc bing méay khoan doa duong kinh 16n da dwoc nghién ciru va ap dung vao
trong nganh mo trén thé gidi tir nhimg ndm 1930 cua thé ky trude. Sau nhidu thay dbi, cong nghé hién nay
d4 duoc cai tién véi cac kiéu so dd khoan khac nhau [Cong ty CP Xay dung Fucons, 2021]. Mot s6 so dd
khoan duoc thé hién trong céac hinh: 1,2, 3,4 va 5.

Céc 16 thugng duoc sir dyng méy khoan doa dé dao thuwong nhim cac muc dich giai quyét cac khau nhu:
vén tai, thong gio, lap dat dudng dng, duong dién. Viée Iya chon day chuyén thiét bi khoan phai phu hop
v6i cac didu kién dia chit k¥ thuat mo cua cic mé than him 16 ving Quang Ninh, ciing nhu dap tng cac
tiéu chi vé cong ngh¢, toan toan van hanh.

r7a s fr 24t L £

7

77
S
77 mjlﬂf

e
A A

- +

Hinh 1. Céc so do khoan 16 thirgng déc khi thire
hién voi cdc logi mdy khoan khdc nhau
a-khoan doa nang; b-khoan doa diy; c-hanh trinh
khoan ngugc; d-hanh trinh khoan thuan
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Hinh 2. Cong ngh¢ khoan doa nén trén (mdy khoan
~ dat mirc thap): :
a— c0 10 dinh hudng; b — khong c6 10 dinh hudng
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Hinh 4. Két cdu mdy va mo hinh khoan ciia mdy Hinh 5. M6 hinh cong nghé khoan doa ngieoc lén
khoan Strela-77 trén khi dao lo doc (mdy khoan o mikc thap)

Khi ap dung tai cac mé than ving Kuzbass ciia Nga, mét 16 khoan ¢6 duong kinh 500 mm dugc mé rong
thanh mot 10 thugng c6 dién tich 16n voi b phan doa ngugce lép dat trén cin khoan. Tinh hiru dung cua
giéng khoan nay dugc xac dinh bang tham sb "d thang" va su 6n dinh ciia thanh giéng khoan. Cac véan dé
phat sinh trong viéc hiéu chinh giéng khoan tr¢ thanh 10 thugng s& phu thuc déng ké vao chi phi thi cong
chung. Hién nay, co nhiéu tiéu chi dé xem xét Iya chon mot day chuyén cong ngh¢ dao 10 thugng véi may
khoan doa dwong kinh 16n. Ba yéu t6 chinh phai ké dén nhu:

- Yéu t6 vé chi phi;

- Yéu t& v& ky thudt va tbc d6 dao 10;

- Yéu td vé an toan;

Cén lvu y ring viée xac dinh va lya chon ddy chuyén may khoan doa dwoc xem xét trong cong viée cua
céc vAn d8 1y luan khoa hoc. Khi lya chon cong nghé, cin tinh dén hiéu qua st dung ciing nhu pham vi 4p
dung ctia n6 dam bao mang lai hi€u qua cho cac mo than. Ching ciing c6 lién hé véi bai toan pha huy co
hoc cua than (da).

Viéce sir dung mot cong cu khoan dao 10 thugng khong hénla da dap tng duoc so dd cong nghé. Vi du, mot
giéng khoan dugc thuc hién trén via than ddc tir murc van tai 1én muc thong gid, nhung chwa hin di di dung
hudng va t6i dang diém dy dinh. Nghia 1a n6 khong dap g tiéu chi “hudng” cua 10 thuong can thyc hién.

Do thing dugc dic - trung boi do 16ch cua truc cla cua cén khoan so v6i truc chiéu cna 10 thugng, didu
nay 1a do kha ning bién dang cta né do sy hién dién ctia mot khe ho hay cac 16p d4 xen k& ma miii khoan
dao qua. Va su udn cong bién dang ciia phan than clia can khoan do tac dung ciia cac lyc ngang phat sinh
trong qué trinh hoat dong cia thiét bi doa mé rong 16 khoan. Cé thé giam goc 1éch ciia 10 thuong cin thuc
hién bang cach loai bo cac khe ho, ciing nhu ting do cimg bing cach chon hinh dang mat cit hop 1y. Cac
thong s6 vé chiéu dai va do cimg cua du dét duoc x4c dinh tir cac nghién ctru phén tich va thuc nghiém. Su phy
thudc cua lyc lam 1éch hudng thi cong chu yéu do co cdu doa mé rong ciia thiét bi nay. Tong anh hudng cia cac
thong sé chinh dén hiéu sudt khoan dugc udce tinh bang cac phuong trinh ¢6 cing méi twong quan.

3. Nghién ciru ddng b day truy,en thiét bi khoan
3.1. Cong nghé dao lo thwong doc
Theo tong hop kinh nghi¢m ap dyng cong ngh¢ dao 10 thuong ddc tai Viét Nam va trén thé gi6i, c6 hai
phuong an cong nghé c6 thé ap dung trong dao 10 thugng doc:
3.1.1. Phurong phap khoan 16 khoan dwong kinh lon thay thé 1o thiong doc
Phuong phap nay ap dung trong céc so dd cong nghé khai thac 10 doc via phan tang, so do cong nghé

khai thac sir dung dan chéng cimg. Ban chit ctia phuong phap nay la sir dung cac 16 khoan duong kinh 16n
lam nhi¢m vy van tai than tir trén xudng va thong gio, thay thé cho cac 16 thugng ddc c6 chirc ning tuong
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tw trong qué trinh khai thac. Chiéu dai 15 khoan dudng kinh 16n theo phuwong phap nay thuong ngin, goc
déc 6n dinh nén cac yéu tb c6 do bién dong nhu chidu day, goc dbe khong anh huéng nhiéu dén cong nghé.
Céc yéu t6 anh huong 16n dén cong tic khoan gdm cé chiéu day va dé cung 16p dé kep, luu lwong nuée
thoat ra trong qua trinh khoan.

+ Uu diém: Pon gian, thi cdng nhanh, gi4 thanh thdp, mic d6 co gidi hoa cao, chi phi vé nhan cong, vét
liéu thép, an toan.

+ Nhuoc diém: Trong qua trinh sir dung, chi c6 chic ning thong gio, van tai tir trén xubng dudi, khong
thé 1am 151 di lai, van tai vat liéu hodc 16i thodt hiém.

3.1.2. Phwong phdp dao mo rong 16 khoan dwong kinh lon

Phuong phap nay vé co ban co thé 4p dung véi tht ca cac 10 thuong, tuy thuge vao goc dbc, chidu dai 1o
thwong ma c6 thiét bi may khoan va céng nghé dao 10 phu hop. Ban chét ctia phwong 4n nay la thuc hién
khoan trudc céc 16 khoan duong kinh 16n, sau do tién hanh dao mg rong 16 khoan va chéng giit nhu binh
thudng, hudng dao 10 c6 thé thyc hién tir trén xudng hoic tir dudi 1én. LS khoan duong kinh 16n ngoai chirc
néng thong gio6, tuy thudc vao hudng dao 10 ma con c6 cc chire nang khac trong qua trinh thi cong.

+ Uu diém: C6 thé 4p dung rong rdi voi tat ca cac 16 thuong dbc, trong qua trinh dao 16 sir dung so db
thong gié chung, loai bo hoan toan thong gi6 cuc bg. Trong trudong hep dao 16 tir dudi lén, co thé van
chuyén vat liéu tir trén xubng bang cach sir dung toi két hop thiét bi dat trong 16 khoan. Truong hop dao 16
tr trén xuong, 16 khoan dudng kinh 16n ¢6 tac dung tai than (d4) dao 16 va thoat nuée guong. Nho 16 khoan
dudng kinh 16n sin ¢6 nén c6 thé giam khdi lugng 16 min tao rach trong truong hop dio 16 bang khoan nd
min hogic giam khdi lugng d4t da dao pha khi dao 16 bing bua chén.

+ Nhuoc diém: Yéu cu cao v& do én dinh cua goc dbc via, d& xay ra tinh trang 1éch hudng khi khoan
céc 16 khoan dai. Kém linh hoat, khéng diéu chinh duge hudng 16 trong qua trinh thi cong, d& bi mét 15
khoan trong diéu kién than mém yéu.

Tir nhitng phan tich trén, c6 thé thiy phuong phap dao 16 mé rong 16 khoan dudng kinh 16n ¢6 nhiéu wu
diém, phu hop véi cac loai hinh 16 thugng ddc tai Cong ty than Mao Khé va 1a huéng phat trién tuong lai
ctia cong nghé dao 16 thuong dbe. Vi vay thiét ké chon cong nghé dao 16 thuong dbc theo phuong phap dao
mé rong 16 khoan dudng kinh 16n.

3.2. Cong nghé thiét bi va cong nghé khoan

Trén co s thanh cong ap dung day chuyén cong nghé khoan v6i nhirng uu viét cua loai choodng khoan
doa va hudng khoan doa khi m¢ rong la tir dudi 1én tai mot s6 m6 than & Trung Qudc cho thdy tién do dao
10 tang t6i 40%, ning suit lao dong va mirc d6 dam béao an toan cao; cling nhu phén tich tinh ndng van hanh
cia may khoan duong kinh 16n da ap dung tai mot $6 mo6 ¢ Viét Nam (khoan nguoc tir dudi lén trén) cho
thdy nhiing nhugc diém vé an toan, moi truong lam vige, kha nang tang nang suat va thoi gian gian doan
hoat dong cua thiét bi (do phoi khoan d& dang roi vao may khoan). Tir d6, ching t6i lya chon loai day
chuyén thiét bj khoan véi tinh nang khoan theo hai giai doan gom:

- Khoan 13 khoa hoa tiéu véi dudng kinh 50 + 100mm tir trén xuéng dudi (tir 16 doc via thong gi6 xudng
10 doc via van tai),

- Lép dit co chu doa vao cin khoan trén 10 doc via van tai va doa mé rong 10 thugng tir 10 doc via van
tai 1én 10 doc via thong gid.

Viéc lwra chon phuong an nay dap tng tiéu chi ndng cao an toan trong qué trinh thi céng, 14y phoi khoan
va khong b tri ngudi dudi vi tri thi cong (may khoan hoat déng trén 10 doc via théng gio).

Vé phuong an thi cong chéng giit 10 thugng sau khi dao, c6 hai phuong an thi cong sau:

- Phuong 4n thi nhét: Chdng giir 10 thuong sau khi dio bang may khoan doa theo hudng tir trén xudng
theo goc dbc cua 10 thuong.

* Uu diém:

+ Cong tac chéng gilt vi chéng thuan loi, han ché hién tuong 16 guong gdy dnh hudng t6i cong tac chéng
gilr thugng.

+ Trong qué trinh thi céng dao 10 thwong khéng phai lam vach ngin do tuyén van tai than va tuyén van
chuyén vat liéu, di lai khac nhau.

* Nhuoc diém: Do hudng thi cong dao chdng 16 thugng nguge voi huéng thong gié nén trong qué trinh
thi cong bi anh hudng cua bui.

- Phuong 4n thir hai: Chdng giit 16 thugng sau khi dao bing may khoan doa theo huéng tir dudi 1én theo
goc dbe ciia 16 thuong.

* Uu diém: Do huéng thi cong dao chdng 16 thugng cting chiéu voi hudng théng gid nén trong qua trinh
thi cong han ché duoc sy anh hudng cua bui.

* Nhuoge diém: + Cong tac chdng giit vi chdng gip nhidu kho khin, d& xay ra hién twong 16 guong, rong
néc giy anh huong tdi cong tac chéng giit thugng.

+ Trong qua trinh thi cong dao 10 thugng phai lam vach ngén do tuyén van tai than va tuyén van chuyén
vat liu, di lai trén cung 10 thugng.
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Tir nhing wu - nhuge diém cua hai phwong an trén thiét lgé lwa chon thi cong m6 rong 16 khoan chéng
gil tao 16 thuong bang khoan nd min theo hudng tir trén xudng. O day, ching t6i 1ay diéu kién via 6 cua
mo than Mao Khé dé dinh hudng chon cong nghé va thiét bi khoan nhu sau:

3.2.1. Puong kinh 16 khoan

Puong kinh 16 khoan duge lwa chon trén co s& cac yéu t6 sau:

- Dién tich tiét dién guong 10 dao, tuy thude tiét dién duong 10 dao dé lya chon duong kinh 16 khoan phut
hop dam bao thuan lgi cho cong tac khoan nd min mé rong dén tiét dién can thiét;

- D6 cling than khu vire duong 10 dao qua, truong hop than cling cho phép khoan cac 16 khoan c6 dudng
kinh 16n hon. Ngugc lai khi than mém yéu cin xem xét Iya chon duong kinh 16 khoan hop 1y dam béo giit
16 khoan 6n dinh trong qua trinh sir dung;

- C4u tao via than: Khi via cdu tao phan 16p mong, trong via than chira cac mit truot (mit phan 16p) nhin
bong d& gy tut 16 thanh 15 khoan sau khi khoan vi vay khong cho phép khoan cac 16 khoan c6 duong kinh
16n. Nguoc lai via cdu tao ddng nhat, phan 16p day cho c6 thé ting dwdng kinh 18 khoan ma van dam bao
giir 6n dinh thanh 16 khoan sau khi khoan.

Trong diéu kién thi cong duong 1o thugng tiét dién 4,5 m2 tai via 6 c6 d kién cd ctia than f=1 +2, via
chu tao twong dbi ddng nht, phén 16p day, thiét k& chon duong kinh 16 khoan ®500 dé ap dung thir nghiém
nham dam bao kha nang gitr 6n dinh 16 khoan sau khi khoan. Trong qua trinh 4p dyng, tiy thudc kha nang
giir 6n dinh thanh 15 khoan, hiéu qua cong tac thong giod, van tai qua 16 khoan c6 thé xem xét mé rong 16
khoan dén duong kinh 16n hon (©850) nhiam dam bao cong tac thi cong dudng 16 thuan lgi nhat.

3.2.2. Hudng va géc nghiéng 16 khoan

Viée cho huéng va xac dinh goc nghiéng 16 khoan dudng kinh 16n dugc tién hanh nhu sau:

- Cap nhat chinh xéac diéu kién dia chét - k¥ thudt via tai vi tri du kién mé 16 khoan: tric doc thanh 10
doc via phan tﬁng dudi (vi tri dat may khoan); trac doc thanh 16 doc via phan tﬁng trén (vi tri dy kién diém
buc 16 khoan), mit cit dia chét tai khu vuc gﬁn nhét véi vi tri khoan.

- Thong qua cac tai li¢u dia chét da cap nhét, xac dinh chinh xac goc dbc, chiéu day via, cAu tao via (sé
16p kep, chidu day cac 16p da kep). Tién hanh xay dung mit cét via than tai vi tri khoan véi ty 1& 1/500,
1/200 hoic ty 18 16n hon tiry theo yéu cau cuy thé.

- Trén co s& mit cit vira dung s& xac dinh vi tri 16 khoan theo du kién, tir d6 cho hudng va goc khoan
khi thi cong va goc nghiéng 16 khoan.

3.2.3. Chiéu dai 16 khoan
Chiéu dai 16 khoan dugc tinh toan nhu sau:

Trong do:
ha - Chiéu cao dung cta phén tang;
- Chiéu cao 10 doc via;
o - Goc dbc 16 thugng.
Chiéu dai 15 khoan phu thudc chinh vao viéc phan dinh tang khai thac ciia khu thiét ké.

3.2.4. Thiét bj mdy khoan )
Céc loai may khoan dudng kinh 16n c6 th€ dp dung trong cong nghé dao 16 thuong doc dé chon ¢ trén
duogc thé hién trén bang 1.

Bang 1. Cdc logi may khoan dwong kinh lon

TT Théng so k¥ thuat BrA2M-04 BrA2M-01 B A2M-04 BIA2M-05

| Puong kinh  [Khi khoan 500 500 500 76-200
khoan (mm) [Khi doa 850 - 850-1100 -

2 | Chicu sau khoan t0i da (m) 100 60 150 200
Khi khoan 7,0 8.4 8.4 8,4

3 | Khi doa dén ®850 4,0 - 48 -
Khi doa dén ®1100 - - 4,0 -

4 | Goc khoan, (d0) +45+490 -5++45 +45+4+90 -5++90
Pham vi diéu chinh vén toc, . . . .

5 (m/ph) 0,02+3,0 0+1,60 0+1,60 0+1,60

6 Tég: do6 diéu | Khi tién 7,0 52 5,2 7,0
phoi (m/ph): | Khi lui 7,4 52 52 7.4

7 Lyfc truyén Khi tién 68,6 120,0 120,0 68,6
dan (kN): Khi Iui 48,7 80,0 80,0 48,7
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TT Thoéng s k¥ thuét BLA2M-04 BLA2M-01 BrA2M-04 BrA2M-05
g Toc d§ vong quay can khoan 0,83+0,1 1,25+0,1 1,25+0,1 1,25+0,1
(vong/gidy) 1,40+0,1 2,00£0,1 2,00£0,1 2,000, 1
9 | Hanh trinh khoan (mm) 750 (+30/-3) | 750 (+30/-3) | 750 (+30/-3) | 750 (+30/-3)
10 | Cong suat (kW) 11,0 18,5 18,5 15,0
11 | Op suét thay lyc (MPa) 12,5 12,5 12,5 12,5
12 | Kich thuéc (m) 1,12x0,67x0,8 | 1,12x0,67x0,8 | 1,12x0,67x0,8 | 2,38x1,10x1,17
13 | Khdi lugng may (kg) 1100 1200 1200 1100
14 5{2‘)" luong dong b thict bi 5860 6360 5700 5860
15 Luc khang cat cua than 300 300 300 300
(N/mm)

Cén ctr theo cong nghé dao 10 thugng dbc & cac mo cy thé ta c6 thé lya chon loai may khoan c6 dac tinh
k¥ thuat phit hop dé ap dung. Vi du v&i cac loai hinh 16 thuwong dbc tai Cong ty than Mao Khé, c6 thé thiy
loai méay khoan phu hop 14 loai ¢6 goc déc 1am viée trén 45°, may khoan cén cé chidu sau 16 khoan 16m dé
¢6 thé ap dung trong dao 16 thugng khoi diém 2ANSH. May khoan ¢6 nhiéu duong kinh khoan tir ®500 +
1100 dé phu hop véi tung loai 10 thuong, tung diu kién ap dung. Va trong diéu kién d6 thi viéc chon loai
méy khoan BT A2M-04 lam thiét bi khoan trong cong nghé dao 10 thugng déc véi phuong phap khoan doa
1a khoan rut tir dudi 1én (huéng khoan mé rong tir 10 doc via vén tai 1én 16 thong gio). Thuc té, kinh nghiém
(Cong ty CP Xay dung Fucons, 2021) khi sir dung loai may khoan nay cho thiy: may khoan dé st dung, hiéu
ning cao, it hong hoc, vi vdy thiét ké lwa chon may khoan BI'’A2M-04 trong cong nghé dao 16 thugng dbc
tai Cong ty than Mao Khé 1a phu hgp. Dac tinh may khoan BT’ A2M-04 xem bang 3.1. Trén co s& nghién
ctru dic tinh k§ thuat cac thiét bi, & day da dwa ra ddng bd mot day chuyén thiét bi may khoan doa mé rong
dé thi cong dao 16 thwong cho diéu kién dia chét cia via 6 cia Cong ty than Mao Khé dé 1am co s6 tién dé
dé Cong ty xem xét ap dung.

b

Hinh 6. May khoan BT’A2M-04

4. Keét luan

Vigc 4p dung may khoan dudng kinh 16n trong thi cong dao chéng 16 thwong déc c6 thé giam chi phi
khoan nd min trong mdi chu ky dao 16 nho 16 khoan dudng kinh 16n ¢6 tac dung tao mit thoang trong qué
trinh dao pha mé rong guong. Chi phi thoi gian va nhan luc cong tic van chuyén vt lidu ciing dugc giam
nho thyce hién phuong phap van tai tir trén xudng. Nhiing yéu t trén cho phép ning cao téc do dao 16 mot
chu ky so véi toc do dao 16 bing phuong phap khoan nd min hién tai mé dang ap dung.

Trong didu kién hién tai ctia cdc mo than ham 16 Viét Nam, cac khu vuce via than déc duge huy dong vao
khai thac tang 1én, d6 sau khai thac 16n vi miac d6 chira khi métan cao hon nén phuong phép dao 10 thuong
thi cong truyén théng tiém an nhidu nguy co mét an toan lao dong (do didu kién thong gio kho khin giy
tich tu khi doc hai,...), nang suét thép. Do d6, véi kinh nghiém ap dung td hop thiét bi may khoan doa m¢&
rong thi cong dao cac 10 thuong hién nay & trén thé gioi da dat ra myc tiéu nghién ciru va hudng ap dung
vao thuc té tai cac mé than hdm 16 Viét Nam nhdm nang cao tdc dd va dam bao an toan hiéu qua.

Loi cdm on

Céc tac gia ghi nhan va tran trong cam on Cong ty than Mao Khé-TKV da gitp d& hd tro trong cong tac
nghién ctru thye dia. Cam on Cong ty CP Xay dung Fucons da h tro cung cap tai liéu k¥ thuat vé cac thiét
bi cong nghé day truyén may khoan doa.
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ABSTRACT

Research on equipment for transmission line of drilling machines to
dig uphill tunnels in underground coal mines in Quang Ninh area

Nguyen Cao Khai®", Vu Thai Tien Dung'
! Hanoi University of Mining and Geology

Currently, in the condition that Vietnam's underground coal mines have to increase production and
mining scale to offset the output shift from open pit mining and the plan to increase coal production to meet
the coal industry development plan of the country. The increase in production and mining scale faces a very
difficult problem that is the preparation of the mining area, dbecause the work has to dig tunnels to prepare
for production. The application of science and technology, the application of advanced technology and
equipment to the construction and excavation of tunnels is still too limited. Including the construction of
uphill tunnels, at present, the construction technology of digging uphill tunnels in underground coal mines
is still manual "drilling and blasting", transporting coal and soil by chute rake or slide, so the speed as well
as labor productivity is still very low, not responding to the current plan to increase production and scale
of exploitation. Especially with manual drilling and blasting technology, workers have to work very hard
and in harsh and unsafe environmental conditions. Here, the report has studied an advanced technology that
has been applied in many countries around the world and gives very positive results in the field of
underground mining and underground construction. With the method of studying the technical features of
the equipment line of the drilling machine to expand the tunnel construction, in the actual conditions of the
underground coal mines in Quang Ninh area, we have determined the application of Drilling machine
equipment line expanding the construction of tunnels uphill will give high efficiency, meeting the goals of
the coal industry today and in the coming years to increase the speed of upper excavation construction,
improve working conditions of workers, especially improve and ensure safety when constructing the kiln.

Keywords: Mechanized uphill tunneling; Reamer drilling machine; Drilling to widen the tunnel sloping up.
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