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gay nay, trén cac mo 16 thién may xuc tay gau
chay diesel két hop voi 6 6 khung ngan dwoc
coi la déng b thiét bi co dong lam viéc co hiéu
qué trong diéu kién dia hinh phtrc tap va mat
mg hoat dong co kich thude han ché. Twr khi may
chat tdi dwoc dua vao st dung trong nganh mé voi
dung tich gau Ion, co chire nang chét hodc xuc chéat va
¢2n 13i G trd thanh loai thiét bi co ddng cé thé canh
tranh v&i Gong bd may xUc-6 t6 & chirng muc nhét dinh
ohu thudce vao khoang cach van tai va san lvgng mo.
Theo cac tai iiéu nghién ctru & nuwdc ngoai cling nhu
«nh nghiém s dung thuc té & nwéc ta, may chat tai
= chirc nang xuc bde, van tai lam viéc cé higu qua
hon :’ﬁ-ong b may xuc-6 6 khi khoang cach van tai vat
£u @20 1000 m va san lwong mo can hoan thanh dén
 m2u m/nam. Khi khai thac cac mo da voi va da xay
Zung Iz cac nui don doc hay cac mém ndi nam gan
nhau trong mot quan thé nui da co kich thudce Ién, cd
2 s(r dung cac dong bo thiét bi trén day véi cac so do
.,ong nghé linh hoat, nhdm nang cao trinh d6 co gioi
noa trong khai thac 16 thién, dam bao an toan, tan thu
duwoc toi da tai nguyén va bao vé méi truong.

Dé khai thac cac mo da xay dung cé dang nhuw
trinh béy trén day, thuong ngudi ta ap dung phuong
phap m& via bang hao hoac hao-mang. Con tuyen
ducyng hao cé dang xoan trén éc. Céac théng sb co
ban cutia hao la do dbc doc cua duéng hao i (%),
chiéu rong clia nén hao b (m) va chiéu cao cla bo
hao h (m). Cac théng s6 nay c6 anh huéng quyét
dinh dén kha nang ap dung cua teng loai dong bo
thiét bi va hiéu qua khai thac déi véi mot mé cu thé co
kich thwdre chan nui va goc déc cha swon nui xac
dinh. Chiéu rong cla nén hao dwoc xac dinh phy
thudc vao phuong tién di chuyen trén hao (6 t6, may
chét tai hodc thiét bi xtic béc) co tinh dén chiéu rong
dai an toan va ranh thoat nuéc. Chiéu cao cla hao
dwoc xac dinh theo biéu thirc:
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Trong do: b - Chiéu réng clia nén hao, m; v, a - Goc
ddc trung binh cta swdn nui va bo hao, dé.
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H 1 Sw phu thuoc chiéu cao hao h va chfeu rong
nén hao va géc dbc trung binh ctia swon nui

T (1) ta thay chiéu cao cla hao phu thudc vao
chiéu réng clla nén hao (b) va goc déc swon nui vy
(H.1). Tt hinh H.1 ta thay khi chiéu rong nén hao cho
truo’c thi neu goc déc trung binh cla swén nui vy tir
40° tré xubng chiéu cao clia hao h tang twr tlr, nhung
khi y>40°, gia tri h tang rat nhanh, diéu dé cho thay
kha nang dao hao xoan 6¢c trén suwon ndi co do déc
cao sé bi han ché dac biét khi nén hao réng.

1) Str dung dong b thiét bi may xuc-6 to

Pay la déng bo thiét bj phd théng nhéat khi khai
thac cac mé da. Tuy nhién diéu kién ap dung kha ngat
nghéo dac biét khi kich thudc nai bi han ché va goc
déc swon nui lon. Khi st dung, vi du 1 may xic de
xtc da trén tang thi phdi hop véi né it nhat 14 2 6 t6
tr& 1én, diéu do dan dén chiéu réng nén hao 1on, lam
téng chieu cao cla hao (dwdng hai lan xe) Diéu nay
dan dén han ché kha ning ap dung cla céng nghe
nay do chiéu cao nli dwge mé via bang hao xoén 6c
dé van tai bang 6 t6 khéng I&n.
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2) Canh tranh voi cong ngh¢ trinh bay trén day
chung ta c6 thé ap dung céng nghé khac co tinh linh
hoat hon. Thay cho may xuc, ching ta dung may chét
tai. My chét tai lam nhiém vu xtc dat da trén tang
(kh&u theo lop béng) sau d6 van chuyen da chay theo
suwdn ndi xubng di tai vao & t6 b tri & chan nai. Nén
st dung chi 1 may chat tai dé xtc béc. Piéu nay cho
phép giam kich thwéc cla nén hao. Mat khac, may
chét tai ¢ kha ndng vuot dd déc Ién hon 6 t6 nén co
thé gidm dwoc khoang cach van tai tr mat béng khai
thac dén chan nui. San lwong md Qq c6 thé dat duoc
trong tredng hop nay phu thuée vao nang suét cla
may chat tai Qg, n6 duwoc xac dinh theo biéu thire:

Q¢-Qc = EKy nKot, m*/h. (2)

T& (2) ta tinh dwoc dung tinh gau may chét tai
can thiét khi biét san lvong da Qg

n.Kx.K ot
Trong d6: E - Dung tich gau ctia may chét tai, m* n
- 86 chu ky xuc ly thuyét trong 1 gidy:

= . % _. )
Tek  txdtic

Tek - Thoi gian chu ky lam viéc (chu ky xuc) cla
may chat tai, phut. N6 bao gébm thoi gian thao tac
cb dinh t, (xGc+d®) va thoi gian thao tac thay dbi t,
(th&i gian may chay).

Thoi gian thao tac cd dinh phu thudéc vao dung
tich gau va mirc dd khé xuc cua dat da cé thé tra
bdng dé tinh toan. Thei gian thao tac thay déi co
thé tinh gan dung theo biéu thurc:

tC =2.(rtc th HCli.Kd ] 60 =

. 0,12.[rtc + MJL
i Vibe

Thay (5), (4) va (2) ta xac dinh dwgc san lvgng
clia mo Qq:

®)

. 3
Qq - 60.E.Ky.Ko.t (e

txd+0,12.[rtc + HC‘,'Kd J ! L
1 Vibe

Trong do: K, - Hé sé xuc; Kot - Hé sb hiéu qua tac
nghiép (phu thudc vao tinh trang cla guwong va
cong tac td chirc); Ve - Van téc trung binh cula
may chét tai, km/h; re - Ban kinh quy déi ca mét
bang khai thac, m; Hy - Chiéu cao cua nui da khai
thac, m; i - D9 déc duong hao, dv.

Sé 6 to6 can thiét phuc vu cho 1 may chét tai
duoc xac dinh theo biéu thirc:

LET
, chiéc. (7)

No =1+ 100
Tck.ng
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Trong do6: L - Khoang cach van tai béng'b t6 tor
chan ndi dén noi d& tai, km; v - Van toc trung
binh coa 6 t6, km/h; Ty - Th&i gian d& clua 6 t6,

phut; T - Thoi gian ma no clia 6 t6 khi nhan tai va
d& tai, phut; ng - S6 gau xuc day 6 té.
qo-Kq .
Ng=———"—, gau. 8) ¢
D= ®) 4
Thay (8) vao (7) ta dugc:
120.L ST T
Ng = 1+ —tb0  chiéc. (9)
T qO.Kq
K E Ky Yy

Trong do: qo - T&i trong 6 t6, tan; kq - Hé sb s dung
tai trong; yq- Khéi lwong riéng cla da, tm®.

Tir (9) qua mét vai bién doi ta nhan dwoc cong
thire tinh tai trong 6 t6 phdi hop véi may chét tai:
[120.L

+Tg+ Tm}.E.Kx.yd
Vibo

= , tan 10
CIoh (No - 1) Tek-Kq 1o

De 0 to phéi hop lam viéc nhip nhang v&i may
chét tai, s6 6 t6 phuc vy cho 1 may chét tai it nhat
la bang 2. Khi Ng=2, E=4 m® . Vio=20 km/h, Ty+T =2
phut K,=0,69; Kot=0,9; y4=2, 65 thi tai trong 6 t6 phu
thugc E va L cho trong Bang 1. )

T biéu thire (10) ta thay néu sd 6 t6 phuc vu
No=3 tai trong 6 t& gidm hai l&n, No=4 tai trong 6 t6
giam 3 1an so v&i trwdng hop Ng=2. Diéu nay cho
phép doanh nghiép mé linh hoat trong viéc luya
chon tai trong va s6 luwgng 6 t& yéu cau dam bao
hoan thanh ké hoach san lwgng. Quy mo tang tai
trong cla & t6 con phu thudc vao théi gian chu ky
lam viéc clia may chét tai Tex.

3) C6 thé canh tranh véi cong nghé khai thac khau
theo I6p béng dung 6 t6 phéi hop véi may chéat téi khi
6 t6 nhan tai & chan ndi la cong nghé khai thac khau
theo |op bang xuc chuyen da do qua méng bang may
chét tai (MCT) hay may Gi (MU). Khi st dung MCT va
mé& via bang hao xoan éc, sb vong xoan b¢ ny khéng
duoc vuwot qua 0,5:0,6 dé cé phan swon doi trong
khéng c6 dwéng hao dung vao viéc bé tri mang.

Khi st dung MU va mé via béng hao don gian,
ho#c zic z&c thi toan bd tuyén duéng hdo chi duoc
bé tri @ mot bén cla swdn nai, con phia déi dién
clia nui dwoc dung dé bé tri mang.

Xic da ¢ ché - mang hiéu qua hon ca la dung
may xuc kiéu xay dwng c6 chiéu cao xdc I&n nhat
clia may xuc cang l&n cang tét vi khéi lwong da
chira dwoc & chan mang Vg (m?) ty & thuan bac 3
v&i chiéu cao dbng da dudi chan mang [2).

Théi gian chu ky lam viéc cha mang lic nay
duoc xac dinh theo biéu thire:

T=ty+t=(Va/Qe)+(Va/Qqe), gi0. (1)
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Trong dé: t=(Va/Qc) - Thoi gian may chét tai xuc
da trén tang dé tao nén déng da dwdi chan tuyen
Vg t=(Va/Qge) - Thoi gian mdy xuc gau cap xuc hét

Bang 1. Sy phu thuéc cda tai trong 6 té vao Eva L

dong d4 du6i chan tuyén Vg; Qc va Qg - N&ng suat
clia may chét tai lam viéc trén téng va may xuc gau

cap lam viéc dwéi chan mang, m 3h.

1 Khoangcachvantal bangotoL km .05 20
2 | Thoigian chu ky lam viec a-;maychat.tal s ph:- 30 | 30 40
3| Taitrong0toyéucau tan 1135 37,9292
4 Sogauxucdayﬁton 50 40
5 | Tai trong 6 t6 chon, tan | 38,0 | 30 Of
6| He s6 stk dung tai trong 0,99 (0,97

Pé cho cong tac gitra hai cong doan lam viéc
cda mang dwoc nhip nhang, thoi gian ty va t; phai
0ang nhau va bang t (t;=t;=t). Tl do:

E(Vo/Qe)=(ValQge), 9i0- (12)

Trén co s& (12) ta chon dwec dung tich gau cla
MCT va may xuc gau cap (M X GC) theo céac biéu
thirc sau day néu ta chon thoi gian t cho trude.

Vg Tk 3
Eg=—2%C  m”, 13
= 60.KKpd M3
e Ngile  ps (14)
¢~ 60.K, Kot
Trong d6: T. - Thai gian chu ky xtc cla may xuc

izy gau, phut.

Khi ap dung cong nghé nay thuong phai dp dung
ca ngan {vi du théi gian lam viéc cla ca la 6 gio).

4 Kh| O’ khu mo cé hai ndi da 6w0c khai thac

nGi nam trong mét quan thé nui) cung co thé ap
dung cong nghé khai thac nhw da trinh bay & muc
3). Tuy nhién sw khac nhau co ban & day la mét
may chat tai lam céng viéc xuc da d& vao mang cho
ca hai nui, con may xtc gau cap xuc da ¢ chan
mang ¢ ca hai nui clng chi dung mét may Trong so
dd cong nghé nay co sy di chuyén cia MCT va
MXGC. Khi may chéat tai dang d& da vao mang N°1
thi may xuc gau cap dang xuc & chan mang N°2. Két
thuc viéc xtc déng da & chan may N°2 va di chuyen
dén chan mang N°1 thi mang nay da duoc chét day.
Toan bd chu ky lam viéc ciia may chét tai sé la:

Te=(2Ve/Qet) Haer, 90 (15)

Con thoi gian chu ky lam viéc cla MXGC &

_chan ndi bang.

Tae=(2Ve/Qge)*Huge Gi0- (16)
Trong d6: tyq Va ddgc - Théi gian di chuyen clia may
chat tai va gau cap tinh cho mét chu ky lam viéc gio.
N6 duwoc xac dinh trén co s& khoang cach di chuyén
clia may chét tai va may xuc gau cap tir mang nay
dén mang kia va van toe di chuyen cula chung.

Pé& cho cong viéc & trén tang va dudi chan
mang phdi hgp dwgc nhip nhang, nang cao thoi
gian st dung thiét bj, thoi gian chu ky lam viéc cua

may chét tai T, va thoi glan chu ky lam viéc cua
may xuc gau cap Tgc l4y béng nhau va bang:
Te=Tge=To. (17)
Tl d6 c6 thé xac dinh nang suét can thiét clia may chét
tai cling nhv may xuc gau cap theo cac biéu thirc:

_ 2% , m*h va ogcf,--?' M, (18)
To-tdct To tdgc
Va dung tich gau yéu cau tuong (rng sé la:
g, = 2.Vy. Tk m? va
60.Ky.Ko.t.(To - Tget)

2.Vy.T, 3
Eet = 5 RUE
% 60.Ky.Ko.t.(To - Tagt)

Trong d6: Tek - Thoi gian chu ky xutc ctia may xuc
tai lam viéc trén tang, phut; T.- Thoi gian chu ky
xUc ctia may xuc tay gau, phut.

Tuy theo diéu kién thoi tiét cia khu mo, ché do
lam viéc cua mo, trir Irong cua nui da, san lwong
yéu cau va kha nang trang thiét bi clia doanh
nghiép mo (c& thiét bi) ma nguoi ta chon thoi gian
chu ky 1am viéc To. Néu chon ché do lam viéc ngay
1 ca va thoi gian ca lam viéc bang thoi glan chu ky
lam viéc clia hai mang thi san lwong md co thé dat
dwoc & mirc cao va gan bang 2V/ca. Voi 4 so do
céng nghé trinh bay trén day bén canh viéc so sanh
cac didu kién ky thuat, néu can can nhac vé& mat kinh
té co thé dung tiéu chi chi phi quy chuyén dé quye
dinh chon cong nghé khai thac hop Iy cho mét dbi
twong cu thé dang n%men clru:

C;i =Ck*EKi, d/m” => min (20)
Trong do: C; - Chi phi tinh chuyén dé thu duuc 1m?
da nguyén khai theo phucmg an thiv i, d/m® Cy;- Chi
phi dé khai thac 1m? da nguyen khai theo phuong
an thr i, d/m®: E - Hé sb dinh mlrc hiéu qua én dau
tw; K, - Suat dau tw co ban phuong an thiri.0
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H.4. Lu6i duong chuyén 2 bai thai tro xi
nha may Nhiét dién Na Duong

3. Két luan

Khoa hoc céng nghé phat trién d& mang lai cho
nganh khoa hoc ban d6 mét dién mao méi, ddng
thei né clng lam ting nang suét lao dong cua
nhitng nguoi lam céng tac ban d6. Cho ra két qua
tpa dd va dé cao nhanh choéng, dd chinh xac dap
(rng yéu cau ky thuat.0
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SUMMARY

This paper introduces a new simplified

| method for the analysis of segmental tunnel

| linings. The influence of segmental joints on

| the lining behaviour is taken into account by |

. _considering the opening/rotation of the joints |
“under external loads, which cause the |
eduction of contact surface area between two
segments at joint location and certain
‘surrounding zones. Consequently, decrease in
the inertia modulus and cross area at these
sections of the lining ring is expected. A
pecific implementation has been developed
Ising a finite element method (FEM) |
ramework, in which an iterative procedure was
pplied with the unknown parameter is the

t of the joint section.
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L SUMNIARY. . i

: The paper introduces the study results of
‘using the mobile and flexible aquipments to|
rock  mountain  with the |

xploiting  the
complicated relief and limited area.



