ERS® HOI NGH] TOAN QUOC KHOA HOC TRAI DAT
amsansmo VA TAI NGUYEN VO1 PHAT TRIEN BEN VIPNG (ERSD 2022)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru xac dinh ranh giéi anh huong cua khai thac 16 chg 31104
via 11 — Cong ty c6 phan than Nui Béo

Pham Birc Hung"", Buii Thi Thu Thay', B3 Anh Son', Lé Tién Dung Vii Trung Tién', Nguyén Cao Khai!
"Truong Pai hoc Mo - Pja chat

TOM TAT:

Khi khai thac via than day déc thoai dén nghiéng diéu khién da vach bang pha hoa toan phin s& giy ra sy
blen dang dia tAng. Qua trinh nay & dang dich chuyén khéng bi pha huy, cing co thé & dang nut né va dut
gly dé tao nén trang thai cén bing méi ¢ da vach 16 chg. Dich chuyen clia dat d4 va mat dat [a mot trong
nhimg vén dé cin dugc chu trong trong linh vuc khai thac mé ham 10. B6i hau qua cua qua trinh khai thac
ham 10 s& din dén khu vuc da vach va mat dét bi dich chuyen bién dang, co thé 1am hu hai cac cong trinh
trén mat va ngay chinh tai cac duong 10 trong khu vyc khai thac ciing chiu sy tic dong. Do cuong d6 dich
chuyén va tinh chit cua timg cong trinh cu thé nhu nha &, nha cong nghiép, duong sit, c6 thé bi hu hong
phai stra chita, tam thoi nging san xudt anh hudng trye tiép dén qua trinh san xudt gay thiét hai vé kinh té.
Lo chg 31104 via 11 cong ty ¢6 phan than Nui Béo nam sat khu dan cu 4 phuong Ha Tu thude loai via day
thoai dén nghiéng, duoc tién hanh khai thac bang cong nghé khoan no min chdng giit bing gia xich va dp
dung phuong phép diéu khién d4 vach bing pha hoa toan phdn, tiém 4n nguy co anh hudng dén céc cong
trinh dan dung ¢ day.

Trong pham vi bai bao nhom tac gia st dung phuong phap mo hinh s6, thong qua phén mém UDEC 2D,
nghién ctru x4c dinh ranh gi6i anh hudng ciia 10 chg 31104 via 11 mé than Nui Béo dén bé mat dia hinh
nhim dam bao an toan cac cong trinh trong khu dan cu l4n can tai khu vuc nay.

Tir khéa: Dich chuyén bién dang dit da; Sut lun; Khai thac him 1o.

1. it van dé

Tai Viét Nam hién tuong bién dang bé mit do khai thac ham 1o xay ra kha phé bién. G mé Mao Khé
tram quat & muc +142 bi hong, giéng khoan tuyén VIA bi buc nude vao 10 via 9, 10 xuyén via murc -56 bi
bién dang, buc cat va nudc vao 10 qua phay A... Tai mo Théng Nhit nam 1998 bj buc nudc vao 10 murc -60
tr moong 19 thién cach 20m, tai via G9 mo Mong Duong khu trung tdm bi buc nudc tir 16 khai thac ci.
Nhiéu khu vuc khac cling c6 nhiing hién tugng twong tu nhu: Nut né mat dét gén chua Yén Tu, khu vuc
ddi +30 glua Cao Son va Khe Cham, sut lin mit bang xay dung Nha may sang tuyén than Khe Cham

(Hudng dan tinh toan try bao v¢, 2017). Nhiing hlen tuong bién dang dat ¢4 noi trén da gy nhiéu thiét
ha1 ve€ nguoi va cua, nguyén nhan do nguoi san xuét khong nim bat ding quy luat dich chuyén dat da mo
nén khong danh gia ding kha ning bién dang, khong xac dinh chinh x4c kich thudc hinh hoc va mic do
bién dang do khai thic moé gy ra. Qua trinh khai thac than him 10 gdy ra su bién dang cta d4 vach lam
thay dbi trang thai can bing cua khéi dt da nguyén trang, cac 16p dit da c6 xu thé dich chuyén dé tao nén
trang thai cin bing mai. Dich chuyén ciia bé mit dia hinh 14 mét trong nhitng vin d& cin duoc quan tim
trong linh vyc khai thac mé ham 10. Trong didu kién khai thac — dja chét xac dinh, cac 16p dit da va mat
dat dich chuyén va bién dang c6 thé lam hu hai cac cong trinh trén mdt va ngay chinh cac duong 16 trong
khu vuc khai thac d6 cting chiu sy tac dong. Do cudng do dich chuyén va tinh chit cua timg cong trinh cu
thé nhu nha 6, nha cong nghiép, duong sat, ¢6 the bi hu hong phai stra chita, tam dimg san xut anh hudng
truc tiép dén qué trinh san xudt gay thiét hai vé kinh té cho mo.

Trong khu vyc nghién ciru cia mo Ni Béo co hai 10 chg, trong d6 mét 10 chg da két thuc khai thac
thang 6 nam 2020 (16 chg 21103) va 16 chg 31104. Hai 16 cho nay nam gan khu dén cu t6 8 khu 4, phuong
Ha Tu, thanh phd Ha Long. Viéc x4c dinh goc gly cua dat d4 do cong tac phd hoa da vach tai 16 cho 31104
gdy ra chinh 14 co s¢ dé xac dinh pham vi anh huong cua dich dong dt ¢4 (ranh gigi khu vuc anh huong
khoang cach A, trén hinh 2) ddi véi cac cOng trinh trén mat dét. Hién trang khai thac 10 cho 31104 duoc
thé hién nhu trén hinh 1 duéi day.

* Tdc gia lién hé
Email:phamduchung@humg.edu.vn
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Hinh 1. So d6 chudn bi lo cho 31104 via 11 mo than Niii Béo

Lo chg 31104 via 11 thudc loai via day thoai dén nghiéng, dwoc tién hanh khai thac bang cong nghé khoan
nb min chéng gift béng gia TLDD lién két xich ZH/1800/16/24ZL va ap dung phuong phap diéu khién d4 vach
bang pha hoa toan phan. Theo cac nghién ciru cia Nga va Trung Quoc qua trinh khai thac via than thoai dén
nghiéng diéu khién d4 vach bing pha hoa toan phan s& gy ra sy bién dang ctia d4 vach (Minggao Qian. 2011).
Su bién dang c6 thé biéu hién ¢ dang dich chuyén ciia da ma khong bi pha huy, ciing 6 thé & dang nit né va dut
giy. Trong trudng hop khai thac cac via day c6 thu hdi than noc thi qua trinh dich chuyén c6 thé phat trién toi
mat d4t. Hau qué ctia qué trinh nay dén dén su bién dang ctia céc cong trinh trén mat ma pham vi anh huéng cta
n6 phy thude vao goc dich chuyén ciia d4 vach ¢ 10 cho (TCVN: 9362:2012).
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Hinh 2. Pham vi anh huong trén bé mat do hoat dong khai thdc ham 10 6 1o cho gay ra

a - Hurong vuong goc voi duong phuong; b - Hurong theo diuong phuong
8o - Goe bién gidi dich dong dit dé theo huwong duong phirong; yo - Gdc bién gidi dich dong dit dé theo hurdng
déc Ién via than; By - Géc bién gidi dich dong . ddt dé theo huong doc xudng via than; § - Géc dich dong dat di theo
huong dwong phitong; y - Géc dich dpng dit da theo hieéng doc lén ciia via than; 3 - Géc dich dgng dat dé theo
huwomg doc xudng cia via than; ¢- Géc dich dgng dat da lrong tang ddt phii; o - Gée doc via than; Sow; Ow; 8 - Géc
bién gici dich dgng dat dd theo hwong duong phirong trong ving dat dd mezozoi; Aj—Pham vi dnh hirdng trén mdt
clia khai thdc ham [0; A, - Vimg danh huong nguy hiém; Az - Viing nitt né.

2. Nghién ciru xdc dinh ranh giéi 4nh hwéng cuia khai thac 10 chg' 31104 via 11 mé than Nii Béo dén cac
cong trinh trén mat dat
2. 1. Co'so gidi quyét van de

Qua trinh khai théc than s& tao ra mét khoang tréng & 10 chg do phén than bj 4y di. Khi st dung phuong
phép didu khién 4 ap luc bing pha hoa toan phén, d4 vach s& bi sap d6 va lap diy khoang trong d khai thac kéo
theo su dich chuyen clia dja tang dét d4 & xung quanh khu vyuc da vach 16 chg vé phia no. Qua trinh phat trién
cta dich dong dat da & ddy hoan toan phu thudc vao phan than bj ldy di trong 10 cho (Fu Yu Hua, 2010). C6
nhiéu nghién ciru chuyén sdu nhim xac dinh qua trinh dich chuyén cia dia tAng dit d4 vach do khai thac & 10
cho gay ra bang viéc sir dung cac phwong phéap phan tich (analytical method) va thudng dugc chia thanh 3
nhom (Peng hongge, 2012) :

+ Nhom 1: gdm céc phwong phap duya trén 1y thuyét co hoc truyén théng nhu phwong phép ti 16 chiéu day
dam (thickness - span ratio) va ly thuyét K. B. Lu Peinie;

+ Nhéom 2: gdbm céc phuong phap thi nghiém mé phong tuong duong; bang viée xdy dung cac md hinh
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tuong tu nhu ngoai thuc té, tmg suit, bién dang va pha hiy cua dat d4 c6 thé duoc thé hlen chi tiét;

+ Nhom 3: gom cac phuong phip mé phong s, dwoc phat trién manh trong thoi gian gin day.

Phan mém UDEC - 2D dugc 4p dung phit hop véi viée xir 1y trong méi trudng khong lién tuc ctia dét da,
trong khong gian hai chiéu dudi tac dong cua tai trong tinh hodc dong, thong qua hinh thic cac khdi nho
(Pham Duc Hung, 2016). Cac mat khong lién tuc thé hién & cac khong gian gifra cac khdi nho, cho phép cac
khéi nay sut lun va chuyén déng manh. Dbi véi linh vire khai thac mo, dic biét 14 khi khai thac xudng sau thi
UDEC 2D la mét phuong ti¢n hiru hi¢u trong vi¢c dy bdo qua trinh sap d6 da vach 1o chy trong khi khai théc.
Trong nghién ciru ndy, dya theo déc diém céu tao dia chit ciia 16 chg 31104 via 11 co phén b dia ting (hinh
3a) cung cdc tham s6 co hoc cua cac loai da nhu trong bang 1, két hop str dung phin mém UDEC - 2D dé lap
mo hinh s6, mé phong trang thai bién ddi cua d4 vach khi khau than & 16 cho. Cin cir vao két qua phan tich
trén mo hinh xdc dinh dugc tong chiéu cao d6i sap dd, chiéu cao doi nitt né va goc gy clia da vach do khai
thac & 10 cho gy ra. Dng thoi két hop véi qua trinh quan trac dich dong trén mit dé tong hop danh gia mirc
d6 anh huong ciia khai thac ham 16 dén cac cong trmh trén mat trong khu vyc nay.

8) Céc vimg dich chuyén bién dang khoi da khi didu khidn da vach
bdng pha hoa todn phin

1 —Déisdp ds; 2 — Déi nirt né - 3 — DGt ubn véng

a) Lé khoan dia tang LK599 ) Giao disn mé hink khai théc 16 che 31104 bdng phin mém UDEC 2D — 3.1

Hinh 3. L6 khoan dia tang va mé phong dich chuyén ciia dat dé vach khi khai thac khu viee 10 cho 31104 via 11

Bdng 1. Tham s6 co Iy dat dd khu vue via 11 mé than Niii Béo

Vi tr o Cuong 6 Cuong do Goc ndi Cuong d Cuong do
mau Tép da Gia tri khéangnénon | khangkéo ok | masat khang nén khéng kéo
(kG/cm?) (kG/cm?) on (kG/em?) | ok (kG/em?)
Vach Bot Lén nhét 1412.87 121.79 34950 449 3.15
‘Erucv Két Nho nhét 171 16.3 31953 61 2.68
ticp via
11 TB 565.85 57.16 32024’ 191.59 2.35
San Lén nhét 2652.83 197.34 3500 890.00 2.77
két | Nho nhat 150.4 11.40 33906 139.00 2.53
TB 1218.01 106.26 34945’ 474.52 2.62
Cat Lén nhat 3132 500 35%0° 563.0 2.93
Vich két | Nho nhat 148.83 6.06 2203(° 117.0 2.33
co bin TB i 979.68 86.37 33044 324.06 2.65
via 11 Bot Lén nhat 1385 123 34950 376 2.77
két Nho nhat 182 16.1 30015’ 66 2.53
B 668.53 56.19 32025’ 193.2 2.65
Sét Lén nhat 962.80 62.9 32001° 108.0 3.15
Két Nho nhat 150.40 114 30954 51.0 2.22
TB 345.81 32.80 3192 63.73 2.64
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2.2. Phdn tich két qud mé hinh

Dua theo thong s6 ciia 16 khoan dia ting LK599 (hinh 3a) va két qua cac tham sb co 1y ciia dit da via 11
(bang 1), sir dung phin mém UDEC 2D-3.1 tién hanh viét code chuong trinh mé phéng qué trinh khai thac &
106 chg 31104 via 11 mo than Ni Béo. Kich thudc ciia moé hinh 1a 400m x 188m (dai x cao), 10 che khiu véi
chiéu cao 2,2m va ti 18 thu hdi than néc 80%. Mdi bude tién (step mode) ctia 10 cho trén mo hinh 1a 2m tuong
tmg véi tde d6 khéu than & 16 cho 31104 khoang gan 2m/ngay dém.

UBEC {Version 310}

a) Qud trinh dich déng dat dd véch b) Qud trinh gdy ciia dat da vach
Hinh 4. Qud trinh dich chuyén cuia da vach lo chg 31104 via 11 mo Niii Béo
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Hinh 5. Pham vi anh hiéng cia dich dpng dat da vach 16 cho 31104 dén bé mdt dia hinh

Lo cho nay thudc loai via day, dbc thoai dén nghiéng, dugc tién hanh khai théc bang céng nghé khoan nd
min, chdng gitr bang gia thuy luc lién két xich, 4p dung phuong phap diéu khién da vach bang pha hoa toan
phan. Theo do, qué trinh khai thac ¢ 16 chg nay ¢6 thu hdi than néc 1am cho da vach bj dich chuyén co thé
phét trién t6i mat dét. Ban ddu, cic 16p d4 ndm ngay trén via than bi pha huy, sau d6 xay ra su dich chuyén
ctia cac 1op da vach ném trén theo tién do cua cong tac khau than. Theo hudng tir khoang tréng da khai thac
1én phia trén, trong dia tang ¢6 thé phan biét ba vung (ba dai), dac trung cac mirc do pha huy d4t da khac nhau
1a viing sap d6 hdn loan, vung nit né va vang uén vong. Khi sir dung phuong phap diéu khién 4 ap lyc mo bang
pha hoa toan phan dan dén sy dich dong dét d4 vach 10 cho tham chi c6 thé dich chuyen dén bé mat dat. Trén
mo hinh ciing d x4c dinh 18 dwoc pham vi dich chuyén nay. Két qua trén hinh 4a cho thdy pham vi dich
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chuyén cuia dét da & vach 10 chg 31104 tao ra goc gy da vach 1a khodng 52 d6. Nhu trén hinh 1 cho thay trong
pham vi khai thac 10 chg 31104 theo phuong 4n cta via 11 mé Nui Béo khu vuc gidp véi ranh gioi nha dan
tién hanh cit cac mit cit dia chét cac tuyén 1-1; 7-7. Ap két qué tinh toan trén mé hinh goc gly cua dit d4
vach 14 52 d6 1én cac mat cit nay ta s€ xac dinh dugc pham vi anh hudng cia dich dong do hoat dong khai
thac ¢ 10 chg 31104 gay ra ¢ trén bé mit dia hinh. Két qua nay dugc thé hién nhu trén hinh 6 dudi day:

.
541335
-141 05 Lmousg'

Hinh 6. Pham vi anh huéng ciia 1o cho 31104 via 11 mé than Nii Béo dén khu dén cuwe

Tai vi tri trén bé& mit ctia 10 cho 31104 via 11 mé than Nui Béo khong co cac cong trinh dan sinh, hay cong
trinh can bao vé€. Tuy nhién canh khu vya ria ciia vanh dai an toan bao vé€ nha dan c6 khu vuc dan sinh.

3. Keét luidn

Cin ctr theo tiéu chuin TCVN 9362:2012 vé “tiéu chudn thiét ké nén nha va cong trinh” quy dinh vé do
lan cho phép ddi véi cac cong trinh xdy dung nha & dan dung va két qua tinh dich déng dit d4 trén mé hinh
UDEC 2D - 3.1 cho thiy khu vuc dén cu trén bé& mit dia hinh niim cach 16 chg 31104 khoang160m (s& bi anh
hudng do hoat dong khai thac ham 16 & 16 cho nay.

M5t s6 khu vue nha dan nim giap ranh giita 10 chg 31104 va 21103 (16 chg da khai thac xong nhung chua
két thuc thoi gian dich dong) s& anh huong cong huong boi 02 16 cho nén pham vi anh huéng lan bé mat s&
16n hon 160m. Theo ghi nhan tai hién truong mot s6 nha dan ndm ngoai ving sut lan cia 10 chg 31104 khoang
tir 40 -:- 60m nhung do ndm trong ving bi anh huéng cong hudng cia 02 16 chg 21103 va 31104 dan t6i mot
s6 nha dan khu vuc ndy van bi lin bé& mat. Pham vi anh hudng cong huong cia hai 10 chg nay khoang 220m
vé phia khu déan cu t6 4 phudng Ha Tu, thanh phé Ha Long.
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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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