KHOA HOC VA CONG NGHE MO

MO HINH BA NUT NE VA CAU TRUC KHE NUT
HO TRO THIET K€, LAP KE HOACH KHAI THAC
MO DA KHOI THUNG KHUOC, NGHE AN

TS. NGUYEN ANH TUAN, ThS. PHAM VAN VIET

! Wk rong cong nghé khai thac da khéi, van dé dac
biét quan tam la viéc tan thu tai nguyén, hiéu
qua khai thac di doi véi an toan san xuét.

Trong méi trweérng da clrng va nit né, cac khe nirt

la t&t cd cac mét phan cach, dang phang hodc

cong, ludn tdn tai va chia cat méi trwérng da lién tuc
thanh méi trwdng gian doan, da dang va phtrc tap.

Theo ngudn gbc, khe nit c6 thé cé ngudn ty nhién

(hinh H.1) hodc nhan tao. Nghién ctru dic diém

nirt né cha da cé y nghta rat quan trong trong céng

tac thiét ké xay dwng, tinh én dinh va hiéu qua
trong qua trinh khai thac mé.

Miat chira khe mirt

M‘,btlékhe
nit ngoi
dia hinh

H.1. Céc thong sé cia khe nit voi N la hudng

Béc, a la géc phuong vi hudng déc khw nit, B

la géc déc khe nirt

Nghién clru nay, chiing t6i gidi thiéu két qua xo

ly s6 liéu va mé hinh madi treéng d& nit né dac thu
ap dung cho mot diéu kien mé khai thac da khoi
Thung Khudéc khu vic Quy Hep, Nghé An [1].
Chung t6i str dung cac cdng cu tién tién x ly s
lieu khe nit va mo phong hé thdng khe nirt nay.
Chwong trinh mé hinh RESOBLOK [2] phat trién
diu tién bdi LAEGO (Phong thi nghiém Mbi
trwéng, Dia co hoc va Coéng trinh thudc Vién quéc
gia cdng nghé bach khoa vung Lorraine, Phap) va
'INERIS (Vién quéc gia vé mdi trwdng cong nghiép

Trwong Pai hoc Mé-Dja chat

va rdi ro Phap), trén co sé& ly thuyét clia D. Héliot
(1988), M. Bennani va T. Korini (2000) va V.
Merrien-Soukatchoff va nnk. (2011) [3] dwgc st
dung dé& mé hinh khéi da nit né rovi rac; va modul
PSMY xt ly sé lieu hé khe nit &ng dung cho md
hinh nay, A.T. Nguy&n va nnk. (2014) [4]. Két qua
md hinh dwoc s dung trong téi wu mot sé théng
sb céng nghé khai thac da khéi va an toan én dinh
tang trong qua trinh khai thac.

1. M6 ta diéu kién dia chat mé, thu thap, x
ly cac khe nort

Trong pham vi nghién ctru nay, mé da xay dyng
Thung Khudc (tai Quy Hop, Nghé An) khai thac da
theo tiéu' chuan lam vat liéu xay dwng (VLXD)
théng thudng va kha nang s dung da lam 6p lat,
da ché, cac loai vat liéu san xuét da granito dwoc
chung toi Iya chon va ap dung trong tinh va mé
hinh méi trwdng da nit né. Cac so liéu thu dwoc
va xr ly dwa trén céac tai liéu Bao cao tham do,
Thiét ké co s& dy an dau tw cia mé. Cong tac do
vé khe nuet trén mat duoc tién hanh bang cac ranh
mAu, cac khu vuwc tram do khe nit trén bé mat
bang cac tuyén do 1a chd yéu, va trong cac 16
khoan tham do.

Md d4& xay dwng Thung Khudc [1] theo két qua
tham do danh gia (tbng cap trir lwong cap 121 va
222 clia toan moé la 10.046.128 m®): trir lwong lam
VLXD théng thwong 9.593.189 m3; triv lwgng da
lam &p lat, da tré la 452.939 m°. S6 liéu khe nurt
trong mé dwoc tién hanh tai cac tram do khe niet
trén mat (8 tram) va do khe nut 16i khoan (5 16
khoan). 3 hé khe ntrt chinh trong da ndrt né khu mé
dwoc xac dinh trong hinh H.2 va Bang 1.

Vé phuong dién ky thuat, kich thwéc khoi da
khai thac phu thudc chil yéu vao cac théng sé hé
théng khai thac, kha ndng tach, van chuyén va ché
bién ctia mo.
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H 2. Moong khai thac thi (a) va 3 hé thong khe nirt chinh mé Thung Khuéc,
I chiéu Schmidt cau ban cau duéi (b)

Bang 1. Céc théng sé' co bén cta cac hé khe nurt chinh ctia mé Thung Khuéc

Cac hé khe ntrt chinh
B:em mova cac thong s6 TR Ha o a3
Phuong vj hwo’ng déc (Otd) 210+220 40+50 170
Géc dbc (Ba) ~ 30:40 7075 6065
Do phan tan thé ndm cua ho (K) o 220 995 1876
Khoang cach gitva khe nit trong ho theo phan bo : : : '
Uniform (a;b), agid triminva b gia trimax (i N he)

Tri so kich thwée khoi nhé gi¢i han me_O 4md
trén mdi khdi thu hdi Iay theo kich thwéc khbi da
cé gia tri thuong phdm trén thi trwong va cong
nghé phd bién hlen nay. Nhirng khdi cé kich
thuwéc Viin<0,4 m® thwérng chira nhidu khuyét tat,
ran niet cung nhw gay kho khan trong cong tac gia
cdng ché bién d4 thuwong pham Trong diéu kién
nghién ctru ly thuyén mo hinh & day, cac khdi co
kich thwéc Vg1 m® nghién ctru (ng dung.
Trong khi d6 d6 d thu hdi da khdi tinh trung binh
theo do khe ntrt trén méat trung binh 20 %, do khe
nit 16 khoan 1a 27,71 % va tinh trung binh hé sb
thu héi khe niet bang phwong phap tham do trén
mat va 16 khoan la 23,86 %.

Céng tdc m& moong khai thac thr nhdm muc
dich xac dinh dd thu hdi da khéi theo cac kich c&
khac nhau theo thyc té, Iy mau nghién ctru dac
tinh ky thuat cta da. Moong khai thac thtr M.01 v&i
kich thwéc dai 7 m, rong 4,8 m va chiéu cao trung
binh 3,5 m; v&i thé tich 117,6 m°.

Két qua moong M.01 khai thac thw da thu dwoc
9 khéi da co kICh thwdc V20,4 m® voi tong thé
tich la 5,48 m?, chiém 4,7 % thé tich moong khai
thac thir.

2. Xay dwng hé thong khe nivt va tuyén khai thac
Bang cac kich ban di liéu diu vao vé thé nam

BN conc nemiee mo, si3- 2016

ctia khe nét thu dwee. Chang toi tién hanh mé hinh
hinh hoc va co hoc méi treéng da nit né dwdi
dang tap hop cac kh0| cirng riéng ré st dung cac
thuat toan thong ké ngéu nhién.

Cac khe nurt khong dwoc quan sat, thu thap
nhwng ciing dwoc xay dwng mé hinh xuét phat
tlr cdc quy luat phan bd xac suét théng ké thu
dwoc khi quan sat va x ly tap hop cac div liéu
khe nirt.

Hai loai khe nit dwgc siv dung trong diéu kién
nay: khe nit kéo dai vé han va khéng bj anh
huwdng cac gidi han clia mé hinh, hodc cac khe
nit khac trong hé théng; khe niet dang da giac
khép kin, kéo dai trong pham vi xac dinh. Ngoai
ra khodng cach gilra cac khe nit trong tlrng hé
khe ntrt 1a quan trong quyét dinh dén kich thudéc
cac khoi.

Xuét phat tir cac div liu tham do trén moong
khai thac th& M.01 va cac két qua ban ddu vé
khéi lwgng da nguyén khai thu dwoc (kich thwére,
khéi lwgng va ty 1& thu héi) trong khu vic dic
treng mo Thung Khuéc, ching tbi Iwa chon mé
hinh nay va s dung trong céac phan tich t6i wu
céc théng sb, hwéng khai thac cha khai trucmg
ctng nhw phéan tich 6n dinh tang va bo mé dam
bdo téi wu khai thac trong pham vi thu héi téi da
céac khéi cé kich thuéc thwong mai.
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Béang 3. Sw anh huéng cta sé khoi trung binh cia mé hinh moong khai thac thir véi sw twong déi gica

hwcmg cta cac hé khe nut chinh va moong khai thac

_ Céc hwcrng cua_l_he khe nu’t_ chmh do

Hwo’ng cua moong khai _;

So khcu irung bmh tro g

He1 He2 He3

théc thu, do

40+ 50

Hinh H.3 gi¢i thiéu mé hinh hé théng khe nat
trong RESOBLOK ap dung cho ba hwéng khac
nhau ctia moong khai thac thir. V&i méi hwéng déu
duge ching t6i kiém tra mot sé mo hinh ngu
nhién khac nhau (Bang 3).

H.3. M6 hinh khéi da nit né trong moong khai
thac thir M.01: hwéng mé hinh song song: véi
hé khe ntt 1 (a); véi hé khe nit 2 (b); véi hé
khe ni¥t 3 (c)

3. Toi wu héa khai thac nham thu héi téi da
da khoi )
Khai thac da khoi dwa trén quy trinh céng nghé

cat cac khéi da tir méi trwdng da niet né, hé théng
khai thac theo |&p bang van tai trwc tiép, cac khdi
lap phwong khai thac dwoc Iwa chon va cb dinh
trong khai thac theo kich thwdc Vi,

Sw phéan bd hinh dang cta khéi da nguyén khai
thu héi phu thudc vao cac khe nit méi trwong da
nit né, hwdng cét va dich chuyén clia tang cong
tac so v&i hwéng cla cac ho khe nirt chinh. Nang
cao hiéu qua khai thac co nghia la ting ty 1& thu hdi
va gidm nguy co mét an toan.Téi wu ty 1& thu hdi
cac khdi da c6 gia tri thwong pham & ham muyc tiéu
clia théng sd cong nghé: goc gitra hU’O’ng tuyén
khai thac voi hé khe nit, chiéu cao cla tang, goc
nghién swon tang khai thac.

'-ﬁ%‘ﬁ‘ﬁ‘
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H.4. So d6 hé théng cua cét khai thac dé khoi
bang cwa cap va huéng phat trién tuyén tang
3.1. Xdc djnh hwéng tuyén khai théc

Véi mot hé khe nirt chinh, géc gitva hudng tuyén

tAng khai thac song song hoac vuong goc voi hé khe
nit cho phép thu hdi Ién nhét thé tich cac khéi

cong NeHiEP M6, 563 - 2016 [JER
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thwong phadm (Vimin).Bai todn tdi wu can giai khi xuét
hién-nhiéu hé khe nat trong méi trwdng da nit né,
céc théng sb co ban vé hwéng tuyén khai thac hop Iy
thé hién trén hinh H.4 c6 thé ti wu ttr md hinh khe nit.

Trén hinh H.5 két qua khao séat 3 huéng tuyén dac
trung 1an luot vudng géc véi hé khe nit 1, 2 va 3. Két
qua thu dwoc biéu dién trén cc biéu dd phan bd sb
khéi twong trng véi thé tich trong md hinh (cét bén trai)
va phan b phan tram khéi lvong céc khéi theo thé tich
(cOt bén phai) twong (ng v&i hwéng clia moong khai
thac thtr dwoec méd hinh. Cac hwéng cla tuyén tang
cdng tac khai thac cac khdi lién quan dén trinh ty mé
tAng, vi fri tuyén cong tadc dau tién cla mo va cac
hwéng cia hé thdng khe nit chinh. Sy phan bd du liéu

trong Hinh 5 [& sw phan bd cac gia tri trung binh thu
duoc tir sb lwong 16n mé hinh théng ké ngéu nhién.
Phan tram khéi thé tich cla cac khéi c6 trong mé hinh:

< Huwéng khai thac 35°, v&i Viyin20.4 m® chiém
60 % Va Vimir21 m® chiém 36 %;

% Hwéng khai thac 225°, v&i Vimin20.4 m? chiém
60 % va Vimir=21 m® chiém 25 %;

% Hwéng khai thac 350°, v&i Vipin20.4 m? chiém
60 % va Vimir=1 m® chiém 28 %:;

Véi cac két qua trén, hwéng téi wu lién quan
dén tuyén tang (35°) co6 hwdng song song hodc
vudng goc v&i hwéng chinh cta hé khe nit 1 (ho
1) cho kha n&ng thu héi dwoc ty 1& khéi tét nhat voi
Vmin21 m® chiém 36 %.
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H.5. Biéu d6 phan bé sb khéi tuong (ing véi thé tich trong mé hinh (cot bén tréi) va phan bd phén tram e

khéi lurong céc khbi theo thé tich (cot bén phai) tuong (ing véi huéng clia moong khai théc thix: a, b -
Huding 35° ¢, d - Hwrong 225°; e, f- Hwdng 350°
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Sy sai khac v& hé sb thu hdi gitra cac khdi theo
cac phuong phap do khe nwt trén mat (i 18.75 %
dén 21 % va trung binh 20 %), 16 khoan (i 25,79 %
dén 28,7 % va trung binh 27,71 %) va mé& moong khai
thac (14,28 %) va md hinh sb méi trwdng da nit né
(40 %) tlr tap hgp cac sb liéu cla 3 phuong phap
khdo sat trén mét & trén cho thdy, thuc t& co kha
nhidu khe nt an kin khong phat hién duoc khi do
khe nit trén mat. Nguyén nhan tr sw khac nhau trén
xuét phat tr trong qua trinh thu thap sb liéu khe nit
mot cach chwa day du, toan dién va chinh xac.

Cac két qua trén cho thdy, 3 phuong phap tham
do trén déu chwa thod man cac diéu kién sb lwong,
chét lwong dir liéu khe nirt khi x@ ly va st dung dé
tim kiém cac két qua mé hinh. Phuwong phap do khe
nirt bang cac tuyén trén bé mat (2 chiéu) chwa dam
bao sb lieu khe nirt thue t& (theo 3 chiéu) trong méi
trwdrng da nit né. Phurrong phap 16 khoan tham do cd
mot tré ngai 1a sw khong rd rang vé thé ndm cla cac
khe ntt déc va dbe dieng. Trong 16 khoan, xac dinh
géc phuong vi huéng dbc cla khe nirt hién van con
la thach thirc va han ché véi cac ky sw. Trong diéu
kién nay, sb liéu thu dwoc tir moong khai thac thd
M.01 chi chiém 2 %o dién tich khu mé (33,6 m® so voi
toan bd dién tich bién gidi khai thac mé 16 nghin m?,
cao do tuyét ddi tir 100-230 m), do d6 viéc cap nhat
va bd sung sb lwong va do chinh xac sé liéu trong cac
giai doan 1a can thiét dé& nang cao chét lugng va dd
tin cay ctia mé minh dy doan. ;

3.2. Xdc djnh chiéu cao tang khai thac

Trong phéan trén ching ta xac dinh dwgc hwdng
tuyén khai thac chinh clia mé vudng géc vai hé khe
ntt 1 (ho 1) co hwéng 35° so véi hwéng Béc. Goc
cam ciia via da ctia hé khe nt 1 tir 30+40°. Chiéu
rong dai khau va chiéu dai dai khau la 5 mva 10 m
(mét sb trerng hop phu thude vao diéu kién cy thé
clia tAng). Trong trwong hop tang 6n dinh, da dong
nhét géc nghiéng swon tang a=90°. Van dé dat ra
la xay dwng bai toan téi wu, ham muc tiéu 1a xac
dinh chiéu cao h hop ly v&i cac didu kién dia chat
cu thé (cd goc nghiéng a va khoang cach gilra 2 khe nit
L) sao cho ty 1& thu hdi da thwong phdm Ia cao nhat.

Piéu kién ap dung khi khodng cach gitra cac
khe ntrt 1a trung binh va nhé (L<3 m), vi khi khoang
cach L I&n thi viéc tinh todn cwa cat khdi dé twong
dbi don gian. Néu hé théng khe nét trong 1 dai
kh&u ddng thdi xuét hién céc gia tri khoang cach L
khac nhau (theo quan sat thue té va két qua do dac
dia chéat, trong ciing 1 hé théng khe nwt thi gia tri
goc dbéc o cha khe niet it thay doi), diéu nay sé
dan toi xuat hién nhiéu gia tri chiéu cao tang tbi
wu h khac nhau ¢ng véi méi cap khe nit. Vi vay
can tién hanh Iwa chon gia tri chiéu cao tang h
cla dai khau.

Déi voi mbi gbc nghiéng a va gia tri L; cla 1 cap
khe nt, ta thu dwoc 1 gid tri chiéu cao tang h; tdi wu
nhat tng voi cap khe nit day. Néu cac gia tri h; thu
dwgc nam trong 1 khoang nhét dinh thi lay gia tri
trung binh clia nhdm nay lam gia tri clia dai khau.

]
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H.6. M6 hinh cét va khoang cach gitra cac
khe nit L (a), mét cat qua hé khe nit (b)

V&i gia tri chiéu cao tang h cla 1 cdp khe nut
(L, a) ta thu dwoc 1 gia trj dién tich phdng S;. Gia
tri S; dwoc xac dinh nhw cdng thive:

i h—L.i.coso: L - 2)
sina

Vay ta cAn tim 1 gia tri h t3i Lu cho ca dai khau sao
cho tir ham muc tiéu (3), ta xac dinh duoc gia tri chiéu
cao tAng t6i wu trén cac mirc khai thac khac nhau.

1
F=> S —max (3)
1+n
Bai toan t6i wu c6 thé duoc gidi theo céc budc
co ban sau:
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% Buwéc 1: Xac dinh kich thuwéc khéi da chinh
thu héi dwoc S, (hinh 6) theo cac didu kién bai toan
tinh &ng v&i diéu kién san pham dau ra & Viét Nam
hién nay:

(1) dam bao chat lvong khéi da thanh pham,
khéi d4 phai co hinh khéi lap phwong;

(2) d@m bao kha nang hoat déng cla thlet bi van
tai va thiét bj nang ha (md st dung xe cau co swc
nang 22 tan) thé tich Ién nhat cta khéi da 1a 8 m;

(3) cén cl theo yéu cau thwong mai tdi thidu don
v&i khoi da thanh phdm, thé tich nhd nhét cia khdi
da ta Iya chon khao sat Vm.n21 m® (céng nghé ché
bién da hién nay Vy,20.4 m*;

(4) dam béo viéc tranh Iang phi tai nguyen can
tan dung téi da trir lwong da dé lam da khéi:

(5) dam bao ti Ié kich thudc hop ly theo yéu cau
thwo’ng mai cla khéi d4, kich thwdc canh I6n nhét
clia khdi da khéng Ién qua 2 1an kich thuéc canh
nhé nhat;

(6) gidi bai toan trén mat phang 2 chiéu véi gia
thiét v& chiéu con lai (chidu sau) nhw sau: do dac
diém cla hé théng khai thac da tao ra 1 khéi da véi
chiéu sau rat Ion, ta chi cin quan tdm dén dién-tich
phéng cta khoi da dam bao gia tri phu hgp;

(7) do yéu clu cla hé théng khai thac, chi tién
hanh cwa cét khdi da theo cac mat ngang, mat
thdng dirng. Khong cua khéi da theo mat xién.

Do do, tir 3 diéu kién (2), (3 ), (9) ta rdt ra dwoc:
dlen tich ABCD Ia dién tich phang cta khéi da, vay
1 M?<Spacps4 m2. Twong ng véi: BE=(L.ctga) va
AB=(AE-BE)=(h/sina-L.cotga), m.

Tl dé: SABCD=AB*Bc=(AE-BE)*BC =

=(h/sina-L.cotga).L=(h-L.cosa).L/sina. —

Sasco=[(h-L.cosa).L/sinal. (4)

Tl cac diéu kién tinh va (4) ta c6 hé phuwong
trinh sau day:

1gSABCD =E_;Coﬂl_ﬁ4
_s sina (5)
he Sascp-sina +L2.cosa
L

Ta ludn c6 L la gia tri chiéu dai 1 canh ctia mat
cét, goi L’ 1a gia tri canh con lai

=>1<L.L'<4

Mat khac theo diéu kién sé (5) (dam bao ti 1é
gitra cac canh): => L<L'<2.L

=>{0,7<L32,8 (6)

0,7<L'<2,8

Ta goi day la diéu kién (6), gia trj ctia L giéi han
trong khoang 0,7+2,8 m.

% Buéc 2: Xac dinh kich thwéc khoi phu (S') cé
kha nang thu héi, hinh 6a. Kh0| da phu duwogc xac
dinh theo 8 diéu kién bién gidng khdi da chinh.

ncfma NGHIEP MO, S0 3 - 2016

Khdi da phu co6 dién tich S* dwec iy tix 2 phan da
thtra BEC va AFD cét ra tir phan 2 chinh AECF.

Khéi da phu la hinh chi¥ nhat noi Le.. frong tam
giac (BEC). Bai toan dat ra la can xac dinh hinh
chir nhat noi tiép trong tam giac :,BECJ sao cho
dién tich ctia n¢ 1a I&n nhét. S dung phirong phap
gidi tich va hinh hoc, ta xac dinh dwoc hinh chi
nhat (BGHK) voi G, H, K 1an Iwot 1a trung diém 3
canh EB, EC, BC la hinh chi¥ nhat néi tiép co dién
tich I&n nhét.

Ta co: SBGHK=Or5-SBECA l'l']2 va
Sece=0,5.EB.BC==L%/(2.tga), m%. Tir d6 ta co:

Seenk=L/(4.tga), m?. )

Twong rng, diéu kién dé tdn tai khdi phu (S'):

2

<4
4.tga (8)

< 2, /tga <L <4, /tga

% Bwéc 3: Tinh toan va lap Bang thu hdi triv
lwong cac khéi da trén cac mirc khac nhau. Cach
thanh |ap Bang tra ctru gla tri nhw sau: tlr cac cong
thirc da tinh toan & 2 phan trén, dé tién cho viéc st
dung tac gia-sé lap ra 1 Bang dé tra clru gia tri
chiéu cao tang t6i wu. V&i cac bién sé dau vao cia
bai toan: L, S, a. Khoang cach gitra 2 khe nit L, m.
Theo diéu kién bién (6), ta co 0,7sL<2,8 m. OO day
tac gia lya chon khao sat 7 gia tri khao sat: L= 0,7;
1; 1.4; 1,8; 22 2,5; 2,8 m. Dién tich phang cua
kh0| da S, m?. Didu kién twong wng 184 m”. Gia
tri caa S dwo'c Iwa chon 4 gi4 tri d& khao sat: S=1;
2; 3; 4 m?. Goéc nghiéng cla khe nrt a. Gia tri cla a
duoc lwa chon khao sat: a=30% 35°%; 40°; 45°.,

Tinh dwee chiéu cao tang:

; 2
SABCD-Smi +L“.cosa m. ©)

Dién tich khéi phu: S'=L%(4.tga), m? va didu
kién dé ton tai khéi phy:

1< Spghk =

h=

2.4/tga <L <4.,/tga (10)

Cong thirc tinh d6 thu hoi khéi:

R = Vihoi _ Swnoi-bsau _ Sknei 1009, (1)
Vtﬁng Stong sau Stong

Do do6 d thu héi khdi sé bang ti 1é thu hdi dién
tich phang R:
+ Néu khéng tdn tai khéi phu:

R— SABCD B S.sina 100%

(12)
Saeck hlL

+ Néu tén tai khdi phu:

2
[erE—Jsm »
R Saecot2-SeaHk _ e 100% (13)

Saecr h.L
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H.5. M6 hinh phan b6 cac khéi méat én dinh trén
tang ng voi hwong tuyen tdng so véi huéng
Bac 35°(a) c6 6 khéi mét 6n dinh voi khoi lwong
1m’; 225° (b) c6 118 kh6i mét én dinh VoI khéi
lwong 22 m®: va 350 5(c) c6 1 khéi mét én dinh
v6i khoi Iwo'ng 0,62m _

Céac két qua thu dugc cla mdi hwéng cho thay
hwéng cla tuyén khai thac la rat quan trong théng
qua két qua phan tich ttr mod hinh moong khai thac
thir M.01. D& viéc xac dinh hé sbé thu hoi chung cho
cad mo co do tin cay cao, trong qua trinh khai thac,
cac thong s6 dau vao can dwoc tiép tuc hiéu chinh
va do dac bd sung trén tu=ng mwc & cac giai doan
khac nhau khi co sy thay di vé ciu tao.

4. Téi wu khai thac v&i diéu kién én dinh b mé

Bén canh bai toan t6i wu xac dinh cac thong sb
cong nghé thi yeu to rii ro mét an toan do truot I&
mét &n dinh b tang va b&d mé trong qua trinh khai
théc dong vai trd quyét dinh téi hiéu qua khai thac 1au
dai va cudi cung clia mé. Trong nghién ciu nay,
chiing t6i Iva chon phwcng phéap phéan tich 6n dinh
cén bang gidi han. Cac kh0| clrng nay duwoc phan tich
trén co s& thudt toan 6n dinh bang phwong phap
vecto' clia Warburton (1981) [5], tiéu chun tinh toan

Mohr-Coulomb v&i hé sb an toan F=1, duoc thiét dat
trong RESOBLOK. Chung toi kiém tra va st dung 50
vong lap ngau dé kiém tra tat cé cac khéi trén mét
tAng md hinh on dinh hay khong 6n dinh.

Cac thong s6 budrc dau dwoc ap dung tinh cho mé
hinh sé: chiéu cao tang khai thac H=5 m, chiéu rong
dai khdu A=5 m, chiéu dai dai khdu L=10 m, & day
chung t6i kiém tra didu kién an toan véi géc nghiéng
swon tAng a=75°. Tinh chét co Iy co’ ban cla da va
khe nit: dung trong clia da 2,7 tAn/m®; goc ndi ma sat
cla khe ntt 30°. Lyc dinh két cla khe nit bang
khéng, 3 hu’o'ng tuyen tang (35° 225° va 350°) o] VO’I
hudng Béc duoc kidm tra do & on dinh. Ket qua tinh én
dinh frén mé hinh 3 chiéu cé cAu tric y&u nhat biéu
dién trén hinh H.5. Cac két qua phan tich trén cho
phep ching ta Iwa chon duoc hwéng khai thac t6t
nhét lién quan dén van d& thu khdi va an toan &n dinh
trén tang khai thac. Khi ta dich chuyén tuyén tang mot
dai khéu, ching ta thay khdi lwong cac khéi méat én
dinh theo hwéng 350° vudng goc vGi hé khe nirt 1 13 it
nhat, c6 nghia la hwéng phat trién cong trinh mé an
toan, tiép dén la hwong 35° va con lai 1a hwéng 225°
cO nguy co' méat an toan Ia I&n nhét.

5. Két luan

Bai bao gi¢i thiéu mod hinh nit né cta khdi da
khu mo khai thac da khoi Thung Khudc, Nghé An.
Tir két qua mé hinh va phan tich chlng t6i da Iva
chon duoc hu’omg phat trién tuyén tang khai thac
t6i wu v& mrc d6 thu hdi khéi va an toan trong qua
trinh khai thac. Xuét phat tw kha nang cong nghé
khai-thac va ché bién da bp lat voi gi¢i han khéi
nhé nhét V., chung ta  xay dwng duoc trat tw phat
trién tuyén khai thac dé thu hdi dwoc ty 1& khdi co
kich thuwéc >Vm.n chiém ty 1& cao nhét. Trong
trwdng hgp mo Thung Khuéc véi huéng khai thac
35° so voi hwo’ng Bac phat trién vé 2 phia th| voi
Viin20.4 m® ty 1& thu héi 60 %, khi Vm,n_1 m® ty 1&
thu héi 36 %. Bdng thoi hwéng phat trién tuyen
tang nay cho phép mo van hanh an toan twong dbi
v&i khdi lwgng mat 6n dinh 1 m® trén chiéu dai theo
tuyén tang la 10 m. Két qua nay cho phép chung ta
xac dinh dwgce cac thdng s6 céng nghé khai thac
hop Iy phi hop véi kich thudc khai tru’o’ng cling
nhw hwéng tuyen tAng khai thac hop Iy. Péng thoi
chung ta co thé lwa chon phwo'ng an khai thac hgp
Iy nham nang cao hiéu qua khai thac, san lvgng
md va giam gia thanh chi phi khai thac dau tw can
thiét trong qua trinh khai thac va dam bao an toan
cho mé khai thac da khéi.0
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SUMMARY

On the basis of geological marble deposit
models and combined with advanced
computer simulation methods, the development
of a reliable geometric model of the available
and recoverable rock blocks will be achieved.
This geometric model was be achieved by
the database of the open-pit marble Thung
Khudc, modelling of the rock mass and
discontinuity structure, and modelling the
geomechanical rock mass behaviour. These
technigues will allow the prediction of the
most cost effective and safe quarry layouts
that will lead to maximum block recovery of
such sizes and quality that the market
demands.
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SUMMARY

The application of in-situ measurement
method and numerical method to study the
effect of blast vibration on surrounding
structures (rock mass, existing tunnels,
buildings,...) extended in recent years.
Although many well documented numerical
results exist in literature concerning this
problem, but the result of the research on
the effect of blasting at tunnel face on the
vibration of existing adjacent tunnel by
above methods still not clear. This paper
investigates the effects of blast vibration at a
newly excavated tunnel of the Croix-Rousse
tunnel project, Lyon, France on the concrete
lining systems of a adjacent existing tunnel
by using numerical model based on vibration
recordings. Numerical simulations were
carried out with Abaqgus/explicit model using
coupled finite-infinite elements and Non-
Reflecting Boundaries Conditions (NRBCs).
Comparison of results obtained with above
methods in order to validate the accurate
numerical models shows that the accuracy
of numerical models.




