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mét than quéng ¢ vi tri d&c biét nam kep gitra
khu vurc moong 16 thién phia Béng Bac va khu vuc
khai thac ham 10 da két thuc & khu v Tay Nam, tiém
an nguy co vé truot 16 bd moong gay VUi lAp mat
bang, clra 16, cac nguy co vé buc nwére, tich tu ap luc
mo 1én khu virc chéng gitr. Ddng thai, dién khai thac
ham 16 lai ndm canh khu viwc da khai thac hét tir
trwdc d6 cang lam tang nguy co mét an toan trong
san xuét én nhleu lan. Noi dung bai viét théng qua
c4c tinh toan 6n dinh b md va ap luc tac déng 1én
duong 16 nham dé xuét giai phap khai théng mé& via
pht hegp nham han ché, tranh cac tac ddng tiéu cuc
tlr hai khu vire khai thac da két thic néu trén.

1r han quang 2 mé vang Nam Mai, x& Phuwéc

1. Hién trang khai thac chia khu vwc

Than quang 2 nam kéo dai tlr tuyén 6 dén hét
tuyen 9. Than quang sb 2 c6 chidu dai khoang 370 m, =
chiéu day than quang tir 0,3 m dén 1,3 m, trung binh H 1 Hién trang bé mét khu khai thac
0,69 m. Hé sb bién ddi chidu day than quang V,=37 89 ————";
%; hé sb bién dbi ham luvong V.=78,31 %. Thé nam
than quang (12°+15°)£(40°+50°). Thanh phan
khoang vat chi yéu la pyrit, gaienlt it magnetit, doi
bién doi da vay quanh rat méng, tr vai cm dén 0,50
m, chd yéu la epidot héa, thach anh hoa, clorit héa.

2. Dic didém dja chét cong trinh

' 2.1. Ddc diém phan bé va tinh chit co Iy dat d4

a. Tang dat phd va tdng d4 phong héa dén
bdn phong héa. Thanh phan I6p dat pha: sét bot,
set cat, lan ré cay man hiru co, 1an it manh dam,
san la da gneis biofit, thach anh. DAt két cau roi
rac, kém 6n dinh, kha nang thdm nwéc kém. Lop
dat phu nay bi phong hoa hoan toan, lwc dinh ket
yeu kém 6n dinh, trang thai ban phong hoa nam X
tiép giap voi lop da, chiéu day bién ddi kha phirc Hren trang cac cbng trinh ham 1o
tap; nhin chung I&p nay kha én dinh [4]. trong khu virc khai thac
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H.3. Vj tri, thé ndm ctia than quéng 2 va déc diém da vay quanh

Bang 1. Bang téng hop két qua phén tich méu co ly da

. ’ s o ; - : Két qua thi nghiém

Ne Cac chi tiéu thi nghiém Pon vi in Mz Tring BiAA
1 | B6 am tw nhién % 0,09 0,19 0,13
2 | Dung trong tw nhién glcm® 2,649 2,789 2,692
3 | Dung trong kho glcm® 2,644 2,786 2,689
4 | Dung trong bdo hoa g/cm® 2,653 2,791 2,695
5 | Khéi lwgng riéng g/cm® 2,70 2,82 2,73
6 | Do hut nwoc % 0,17 0,33 0,24
7 | D6 réng % 1,20 2,31 1,65
8 | Do bao hoa % 11,50 33,58 21,76
9 | Cwong do khang nén & trang thai khd kG/cm? 871 1217 1028
10 | Cwéng dd khang nén & trang thai bao hoa kGlcm® 814 1163 964
11 | Goc ndi ma séat Do 40°00’ 42°04’ 40°58'
12 | Luc dinh két kG/cm® 202,1 271,3 2323
13 | Hé s6 hoa mém 0,92 0,96 0,94

Két qua phan tich toan dién 6 mau co ly dat
tAng phu va tAng d& phong héa dén ban phong héa
cho két qua trung binh néu trong Bang 1.

2.2. Cdc hién twong dia chéat déng Iuc céng trinh

Trong dién tich xdy ra cac hién twong dia chét
dong lwc cong trinh nhw phong hoa, truot 16, tuy
nhién quy mé thwong khéng Ion. Phong hda dang
boc vo, phan vat liéu phong héa bi v& vun tai chd la
chinh va phan bj rra trdi dén nhitng noi dia hinh thap
hon. Trong khu mé déi khi cé xuét hién mét vai diém
sat, trwot I swdn nhwng quy mé khdng Ién va
thwdng xay ra trong Iép vé phong héa noi ¢o dia hinh
dbc 20°:35°. O cac doan duéng di qua dat da phong
hoa c6 taluy déc cling xay ra hién twgng sat nhe.

3. Xac dinh ap lwc va cac diém anh hwéng
khi khai thac than quéng 2

Dé khai thac phan trir lwong va tai nguyén khu
vure c6 thé st dung cac gidi phap: Tiép tuc xudng
sau khai thac béng phwong phap 16 thién, ham 16
hodc khai thac ddng thei 16 thién-hdm 15, Tuy
nhién, khi dwa vao khai thac 16 thién-ham 1o cung
mot khoang sang, tac déng qua lai gitra 10 thién va
ham 16 rat phirc tap, gay anh hwéng téi mirc do an
toan san xuét néu nhw khéng c¢6 trinh tw khai thac
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va cac giai phap k¥ thuat phu hop [1], [5]. Dé xac
dinh dwoc vanh dai bdo vé an toan cho khu vyc
khai thac can cé nhirng bién phap mé& via khai
théng hop ly cho khu viwe khoang sang, vira dam
bao san xuat vira tranh nguy co tiém an gay bét loi
cho khu vwc khai thac [7], [8]. Do d6 can danh gia
cu thé mirc dd &nh hwéng cha hai khu virc da khai
thac tac dong 1én qua trinh khai thac than quang 2.

3.1. Anh hwéng cia moong khai théc 16 thién

Khu vire moong khai thac 16 thién da két thic ndm
& phia déng béc than quang 2 (hinh H.1), dét da co
tinh chét co ly bén viing, chiéu day Iop phd khong
I&n, chidu day lop phong hoa clia da géc nhé, thanh
phan thach hoc kha ddng nhat. Cac hién twong dia
chat dong luc cong trinh kha da dang nhwng quy md
nhé anh hwéng khong I&n toi diéu kién khai thac mé.
DAt da khu vuc moong 16 thién, ton tai 3 lop: lop dat
phl gdm, sét, sét pha la san phdm phong hoa triét dé
cta da gbc, |&p da gbc phong hoa hoan toan va da
cirng chéc [2].

Dé& tinh toan dd 6n dinh goc déc bé moong khi
khai thac sir dung phuwong phap Popov xac dinh
goc déc 6n dinh cua bé moong. Géc déc cla bey
moong khai thac dwoc xac dinh theo cong thire [1]:
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_lgo , CK,
tga ™ 5 (1)

Tai day: ¢ - Goc ndi ma sat (ma sat trong); C - Luc két
dinh phan bé, kG/cm?; K, - Hé s6 phu thudc (Nt né,
phong hoa...); K - Hé sé an toan tir 1 dén 1,4,

Déi voi Icrp d4t pht va da phong hoéa dén ban
phong hoda: ¢ - Géc ndi ma sat (ma sat trong) nhd
nhat la (p—16°10 C Luc két d|nh phan bo =0,273
kGlcm?=2,73 tan/m?; K, - Hé so phu thudce (ndet né,
phong hoa...); Ky=1; K: He sb an toan tlr 1 dén 1,4
(lay K=1,2), xac dlnh theo codng thire [2]:

P=(yxH); (2)

Trong do: v - Tri s dung trong tw nhién y=1,96 g/cm?;
H - Chiéu cao b& moong khai thac 16 thién doi voi
tAng phi va tang dat sét I&n nhat H=5 m.

Cac théng sb tinh toan dwoc lay theo gia tri
trung binh cac két qua thi nghiém. Hé sé an toan
lAy trung binh la 1,2 chiéu day vé phong hoa hoan
toan dén ban phong héa 5 m.
tg(16™10)  2,73x1

1,2 1,96 x5

tga=0,520= a=27°28'

P& dam bdo an toan, tranh sat 1& bd moong
khai thac géc ddc be moong, bd taluy phan déat
phtl va tAng dat sét a<27°28".

3.2. Tinh dp lwc dat d4 Ién néc, ddy, héng va
nén Io khu vue khai thdc

Khi xay dwng cac cdng trinh ngdm sé& pha v&
trang thai can bang tu nhién trong khdi da, khi do
trang thai (rng suét nguyén sinh bj bién ddi.Trang
thai trng suét hinh thanh trong khéi da xung quanh
cong trinh ngdm sau khi khai dao duwoc goi la trang
thai (rng suat thir sinh. Sw hinh thanh trang thai
can bang méi nay dan téi nhirng bién ddi co hoc
trong khoi da dwdi dang cac qué trinh bién dang,
dich chuyén cling nhu pha hiy phy thudc vao trang
thai co hoc ban dau ctia khéi da, thé ndm, hinh
dang kich thudc dwang lo. [1], [2]. Cac ap luc tac
dong gbm, ap lwe ndc, ap lwc hong, ap lyc nen [o}
[8], Khu virc khai thac ham 16 da két thic nam &
phia tay nam than quang 2 (H.2).

a. Ap lwc téc dung 1én noc 16

Theo Tximbarevich, gia tri ap lwc tac dung lén
noc nghiéng khi h=(h'/cosa) dugc tinh theo cong
thire [3], [4]

) v.[a.coso. +h.tg(45 — ¢/2)]
Qgs = f

y.[a.sma+h].ctg(45 ©/2)] 4)
Tai day Qs - Ap Iwc song song tac dung lén ndc
o, T/m?; : Qug - Ap Iwc vuong goc tac dung Ien noc
lo, T/m?%; y - Dung trong clia da trén néc, T/m® a -

tga = =0,520

Y

(3)

3 QVg:

Nira chiéu réng cta 16 (a=0,7 m); f - Hé sb hoa
mém clia da; a - Goc nghiéng cla 1o (45°) theo goc
nghiéng via quang; ¢ - Géc ma sat trong, dd; h -
Chiéu cao cta 16 (h=1,6 m).

Gia tri ctia cac thong s tinh toan dé tinh ap luc
nhw sau: @=0,7 m; y=2,692 T/m® h=1,6 m; f=9,4;
©=40,58°; a=45°. Két qua tinh toan nhuw sau:
Q,=0,91; cosa=0,5; (45- (p/2) 27,5°  tg(45-
¢/2)=0,52. Khi dao 1o cac vi chéng phai chiu dugc
ap lwc I&n hon 3,23 Tim?.

b. Ap Iwc téc dung Ién héng 16

Theo Tximbarevich ap lwc dwgc tinh theo cdng
thare [5]:

Q, =

w tg2 (45— 0/2). (5)

Chiéu cao vom pha hiy phia trén by (m) dwoc
xac dinh theo céng thirc [6]:

b1:[a+h.tg(;15 q:/2)]_ (6)

O day thay h=h’/Cosa (ap dung cho Id nghiéng).
Két qua tinh toan ap luc Ién hong lo: h'=0,32 m;
cosa=0,5; b4=0,14 m; a;=1,53 m; tg(45-¢/2)=0,52;
Q,=8,18 T/m.

Két qua tinh & trén cho ta thay ap lwc 1én hong
16 theo tinh toan thi khi dao 10 thiét ké céac vi chong
phai I&n hon 8,18 (T/m).

c. Ap lwc téc dung Ién nén 16

Theo Tximbarevich &p lwc tac dung 1&n nén 16
dwegc tinh theo cdng thire [7]:

N=2.Dg.tg(45—-0/2). (7)
Trong do:
Do=Qy - (8)
Q, ="”‘70(x0 +2H, )ta? (45— ¢/2). 9)
H,= (b1+h) (10)
x 90 90" +¢
R, =22 tg? 11
19— | (11)
X 90° —¢ x2 90° +
DO ='YTO.(X0 +2.H1).t92 2 ¢ - 20 tgz 2 .

) . (12)
Chiéu sau pha huy cta dat da nén xo dugc xac
dinh theo cdng thiec [13]:

H1.tg4 90”2_(?
Xo = (13)
90° —o
1-tg*
Tai day: Q, - Ap Iure chd dong lén nén, T/m?% R, - Ap

Ic bj dong 1én nén, T/m?; h - Chiéu cao cua lo (1,6
m), m; b; - Chiéu cao cua vom pha huy noc 10 phia
trén, m, xac dinh theo cong thire [14].
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a+h.tg(45-¢/2)
f

Cac théng s6 lwa chc_)n dé tinh ap lwc 1&n nén lo:
a=0,7 m; y=2,692 T/m’; h=1,6 m; ¢=40,58°; f=9,4.
Két qua tinh ap lwc 1én nén lo: X, 0 25 m; H4=0,34
m; X,+2H4=3,75; v.X,/2=0,36; tag*[(90-¢)/2]=0,07;
Q.=10,8 T/m.

Tl day, ta thay ap luc tac dung l&n day 1o rat
nhdé. Khi dao 16 ap lwc 1&n try & nén 16 1&n nhét
10,80 T/m?. Qué trinh thi cong cAn dam bdo cac
yéu t6 an toan be moong nham han ché anh
hwéng dén muc ti thiéu truot Ic bo dée, nwdc
chay tran,... Qua trinh thi cong can co nhirng bién
phap gia cb nén Id nham giam thidu nguy co chdng
xén khi dwdng 1o bi thu hep dién tich.

4. Xay dwng phwong an 15 khai théng tiép
can khai thac

Tir nhitng két qua nghién clru trén day, thay
rang néu mat bang san cong nghiép dat & phia
Déng Bac sé chiu nhidu tac déng bdi khu virc
moong 16 thién nhw cac hién twong truot I dat gay
ra vii 1ap, hién twong nwéc mwa chay tran gay 10
cuc bé, cac hién twgng dong lwe khac... do do dé
phong tranh rui ro nay khéng nén dat mat bang qua
gan phia moong 16 thién da két thuc. Déi véi khu
viec hdm 16 da két thic & phia Tay Nam than
quang 2, cac hién twong dong Iwe tac déng cha
yeu la ap lyc nen, ép |én vung khai thac mé&i, do do
can c6 nhirng giai phap chéng gitv phu hop. Déc
biét phong chéng cac hién twong buc nuéc co thé
xay ra. V&i nhitng phén tich trén day, ching t6i dé
xuat phuong an 16 khai thong tiép can khai thac voi

by = (14)

nhirng ndi dung chinh nhw sau:

» Giéng nghiéng +360/+320 canh Nam: tir mat
béng +360, tién hanh dao gieng nghiéng trong da
xubng mtrc +320. Giéng nghiéng co goc phwong vi
206°22'25", chiéu dai 145 m, tiét dién dao 6,5 m?,
pham vi 30 m dau dwoc chong gilr bang thép SVP-
17, phan con lai khong chéng;

» San ga +320: |10 dwgc dao tr chan gleng
nghiéng +360/+320 canh Nam, 16 ¢ chiéu dai
40m, tiét dién dao 6,5 m?, chéng dam bang gb tai
nhirng vi tri yéu. Nhirng vi tri da clring virng,
khéng chéng;

> L0 xuyén via +320: |0 co chiéu dai 20 m duoc
dao vé phia than quang 2, tiét dién 6,5 m? dao"tir
san ga +320 vao vi tri than quang 2. Ld duwegc
chéng dam bang gé tai nhikng vi tri da yéu, nhirng
vi tri da ctrng virng, khéng chéng;

> Lo doc via +320 TQ2: 10 co chleu dai 20 m,
dwoc dao doc theo than quang 2 vé phia Dang Bac
khai trvong. Lo dwoc dao véi tiét dién 6,5 m2.

» Lo thwong thong gio-van tai +320/+360 TQ2:
l6 duwoe dao tir 10 doc via +320 TQ2 1én mirc +360.
Lo ¢6 chiéu dai 70 m, gée dbc 35° (dao ban xién),
tiét dién dao 6,5 m?;

» Lo doc via mirc +360 TQ2: 16 dwgc dao tr 10
thwong TG-VT +320/+360 TQ2 doc theo than
quang 2. Lo c6 chiéu dai 20m, tiét dién dao 6,5 m?;

» Thuong théng gio +360/LV TQ2: 16 dugc dao
tir 16 doc via +360 TQ2 1&n trén bé mét dia hinh. Lo
c6 chidu dai khoang 55 m, goc dbc 35°, tiét dién
dao 6,5 m2, khéng chéng. Tai pham vi 20 m gan
diém buc voi dia hinh, chéng gilr bang vi thép
SVP-17, buéc chéng 0,7 m.

Bang 2. Téng hop khoi lwgng cac duong o khai théng, mo via

Ne Tén céng trinh Chiéu dai, m| Gocdoc, do | Tiét dién, m? Ghi chu
o - ) 30 m clra ld6 chéng
1 |Giéng nghiéng chinh 145 16 6,5 bing thép SVP-17
2 |San ga 320 Tay Nam 40 6,5
3 | XV +320 20 6,5
Poan mé& som phuc vy
4 |DV +320 TQ2 20 6,5 khai théng
5 | Thwong TG-TV +320/+360 TQ2 70 35 6,5
. . R Poan mé& s&m phuc vy
6 |L6 DV+360 TQ2 canh Béng 20 6,5 khai thong
Chéng SVP-17 pham vi
7 | Theong TG +360/LV TQ2 55 35 6,5 20 m gan dia hinh

Nhan xet. Voi phuong an xay dyng cac duong
16 cho thay rang gan khu khai thac ham 16 nhéat 1a
cac duwong 10 thwong +360 va lo DV +360 khong
chiu tac déng nhiéu bdi ap lwc md tac dong tlr khu
khai thac ham 10 cii. Giéng nghiéng canh cé L=145

m CONG NGHIEP MO. SO 5 - 2020

m tranh khu virc moong 16 thién phia dong bac, cbt
cao ctlra giéng ciing cao hon cbt day moong, nén
tranh dwoc cac nguy co nuwéc tran tir day moong
vao khu vuc khai thac hdm 16. Ngoai ra qua trinh
thi cdng, can bd sung thém cac cong trinh han ché
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sat 1& b& moong c6 thé anh hwdng dén khu khai
thac than quang 2.

5. Két luan

Céc tinh toan cho thay rang khi khai thac ham 16
canh b& moong 16 thién, géc dbc én dinh bo
moong d4 khai thac xong can duy tri dwéi 27°, can
¢6 nhirtng phwong an thdo khd moong dé gidm
thiéu &nh hwdng clia nwéc mat dén cac cong trinh
khai thac ham Io.

Phwong an mé via va thi cong cac dwong 10 véi
cac théng sb tinh toan dam b&o cho qua trinh khai
thac an toan dbi véi thong s6 dat da da trinh bay
trong cac Bang 1 va Bang 2. Tuy nhién tai khu vwe
khai thac dién ra cac hién twong déng lwc cong
trinh co nguy co lam gidm tudi tho cling nhuw kha
nang chéng chiu ctia céng trinh, nén trong qua
trinh khai thac giam dbc diéu hanh mé va bd phan
chuyén mén can cé nhing bién phap ky thuat
nham danh gia, dw bao tinh hinh d& co giai phap
thi cong hiéu qua, an toan.d
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Opening the ore body No. 2 between the
boundary of the open pit and the end
boundary of the underground mine for the
Nam Mai gold mine, Quang Nam

: SUMMARY ;
| The content of the article adopts the |
| calculation of the pit slope stability and the §
| impact pressure on the pit road to propose }

suitable solutions for opening the seam to |

L limit and avoid negative |mpacts from the two |
. mi nmg areas. ‘
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