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MOT SO LUU ¥ KHI SUDUNG MAY DAO HAM
TRONG CAC DU AN KHAI THAC MO

\ ay dao hdm (MPH) da va dang duoc ap
' I\ dung thi cdng cbng trinh ngadm (CTN) dé

phuc vu cac dw an khai thac khoang san véi
nhiéu muc dich khac nhau nhu: tiép c¢an, van chuyén
quing, xC ly chét thai, tham-do, cung cap nwoc,...
Thurc té cho thay, viéc st dung MPH dé thi cong cac
céng trinh md da dem lai nhiéu loi ich vé kinh té va co
tac déng lén dén cac quyét dinh sw dung MBH thi
cbng CTN phuc vy khai thac. Mét sb yéu b ky thuat
quan trong can dwoc cha y khi st dung MPH trong
xay dwng cac CTN phuc vu khai thac nhw: céc van dé
vé dia chét (loai d4t da, d6 cteng, d6 Am, dd bén, tinh
mai moén, d6 thAm nuwéc cla da), chiéu day lop dat
phd, kha nang chju tng suét, khd nang két néi giira
cong trwdng véi cac dia diém xung quanh, dia hinh, vi

tri gwong hadm, cac han ché khi diung MPH, kich

thuoc toi thiéu ctia dwong hdm, kinh nghiém nha thau
thi cong va ké hoach thuc hién dw an,... Khi tham gia
d4u thau, mot s6 van dé can dwoc lwu tam 1a str dung
MBH c6 tdc dd thi cong cao va day la loi thé can phai
duwge nhan manh cho dw an khai thac md, noi ma
th&i gian 1a van dé cot yéu dé co thé dwa mé vao khai

thac sém, doanh nghiép quay vong von nhanh. Bé |

quyét dinh ap dung MBH cho mét dy an khai thac, thi
viéc danh gia chi tiét cac diéu kién dat da duwoc dao
qua phai duoc thwe hién. Cac dac diém ky thuat tdi
thiéu clia MPH ciing can duoc Iwa chon dé tranh
duworc viéc str dung khong dung ching loai MPH cho
dy an. Viéc diéu tra, khdo sét diéu kién dia chéat, dia
chét thay van cong trinh chi tiét 1a rat can thiét dé cung
cép théng tin day da cho viéc 1ap ké hoach thi cong
hay dinh tuyén CTN. Téng quan vé& dw an, diéu kién
dia chat can dwoc so sanh vdi cac dw an trudc va co
thé kién nghi khéng phu hop hay phu hop viéc ap
dung MBH cho di an khai thac mé.

Chinh vi nhirng ly do do, trong bai bao tac gia
dwa ra mot sé lwu y khi s& dung MPH thi cdng
CTN trong cac dw an khai thac ma.
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1. Téng quan

Hién nay c6 rat nhiéu may dao ham .(MPH)
duoc s dung dé thi cong.cac du’dng ham phuc vu
cac dy &n khai thac khodng san (Bang 1). Thuc té
chirng minh rang MPBH duoc ap dung trong khai
thac ¢é nhirng wu diém nhu: téc dd va hiéu qua thi
cong nhanh, két cdu chéng duwgc t6i wu hoa do
phuong phap thi céng it &nh hwdng dén didu kién
dat da.xung’quanh céng trinh ngam (CTN), c6 thé
thi cong CTN c6 chiéu dai l&n, noi ma khéng co
cac hé thong o] bang giao cat va & nhitng noi co
dia hinh déc, yéu clu théng gié it hon so véi cac
phwong phap théng thwong, cai thién didu kién
strc khde cho cong nhan lao dong va khéng tiép-
xuc voi khoi va cac vu'nd. :

Tuy nhién, né.cling ton tai mot, sb nhwoc diém:
CTN co dang tron, kho khan trong viéc van chuyén
céc trang thiét bj co kich thwéc 16h vao trong mo,

do cong ‘cla duong ham dugc gigi han trong

khoang 50 m, néu diéu kién dat: da bat lgi sé anh
hwéng 1&n dén hiéu qua thi cong phal gia cb dat
da, do do6 anh hudng dén tée do thi cong, khi ap
lwc dat da phia sau dau cat lon can phai gia cudong -
dat da trwdc khi thi cong,: néu gap diéu kién dia
chét phire tap thi viée 1ap dat cac két cau chong
khéng cho nadng suét cao do khdng gian han ché,
ngoai ra, khéng gian ngam-nhd nén viéc st dung
phuong phap phun vira. kho khan dé lam giam
nwdc ngam chay vao trong cong trinh. Tén co s&
cac wu,” nhugc diérn cla MbH, tac gia dwa ra
nhitng van dé quan trong can phai duoc lwu i khi
ap dung MbH Qho cac du an khai thac khoang san,
nhitng loi the va bat loi khi stir dung MBH cing
nhw mét sd yéu cau téi thidu dbi voi viec s dung
MBH va mot sb cach tiép can didu tra diéu kién dia
k¥ thuat can thiét cho viéc sir dung MPH.

2. Lich sir sir dung MPH trong cac dw an
khai thac mo

Thuwe t& MPH st dung trong cac duy an khai thac
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thac mé da thanh cong va dem lai loi ich I&n v&  diéu chinh thi tbc dé thi cong la 30 m/ngay.
tién d6 va kinh té. Bang 1 1a danh sach cac dy an
da ap dung MPH dé thi céng mot sb loai CTN phuc
vu cho khai thac nhw: ham két néi, van chuyén,
thoat.nwéc, tham do, khao sat va ham dan déng
cho ¢a4& mé méi va mé cl.

Y&u cau st dung MPH cho cac-dy an khai thac
mo 1a tbc @6 thi cdng nhanh, sém dwa md vao sty
dung&_de c6 thé thdm do, mé rong mé hoac két ndi
cac dirong 10 chuan bi. Viéc sl dung MDH dé dao
céc duong h&dm ndi cac dwong 16 V&i nhau tai Mo
Stillwater & My la moét vi du [1]. Dén nay ké& hoach
mé& rong mé nay dang trong giai doan 3. ‘Trong
hinh H.1 la MDH dang h& c6 cong suét va tiét dién
dao Ién dwoc str durig tai Mo Stillwater. Mot s6 du

- an khai thac mé khac cling sir dung MBH nhw md
'Rio Blanco, Mineral Creek va Ok Tedi.

H.4. MDH st dung dao ham tham do
tai Los Bronces [8]

'H.2. MPH str dung & mé San Manuel nam 1993 [1]

2 PAu nhirng nAm 1990 mdt MPH (hinh H.2) dwoc
s dung dé thi cong hon 12 km duéng ham cé
dirérng kinh 4,6 m tai mé San Manuel &-Arizona, My
Xay dwng duong ham dan dong tai Rio Blanco dé
cung cap nwéc cho mé El Teniente tai Chile. Buéng
ham c6 chiéu dai 11 km va cé dweong kinh 5,7 m
(hinh H.3). Th&i gian dau toe dd thi cdng bang MBH
tai Rio Blanco rat cham do dat da qua cing, co do e
tham th&u rat cao. Tuy nhién sau khi MBH duoc H.6. Hé théng dao ham [8]
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Mét trudng hop dang chi y 1a MBH dwoc thiét
ké riéng d& thi cong mdé Anglo American Los
Bronces tai Chile (hinh H.4). M6 c6 d6 cao hon
4000 m so v&i mwc nwdc bién vai 8 km dwéng
ham dwoc xay dwng. Mot ching loai MPH khac
cling dwoc sir dung dé thi cong gan 30 km dwéng
ham ky thuat chinh két néi v&i cac mé dwoc xay
dung tlr cubi nhitng nam 1980 va 1990 tai md
Stillwater & Montana (hinh H.5) [8] dé& nang céng

Bang 1. Mot sé duw &n khai thac st dung MPH [5]

suat cia mé.

Nhiing tién bd vé khoa hoc k§ thuat da duoc ap
dung thiét ké MDH @& c6 thé thi cong cac dwdng
ham k§ thuat & cac mure phire tap khac nhau. Aker-
Wirth da phat trién hé théng dao hadm (TBS -
Tunnel Boring System) (hinh H.6) thi cong thir 2
km duong ham tai mé Northparkes, Uc. Hé thortg
dao ham nay duoc didu hanh bdi _Strabag, mét nhg
thau c6 rat nhiéu kinh nghiém tir Ao. :

e

Tén dw an Nwée st dung Nam" Chiéu dai cong trinh (km) | Kich thuéc cong trinh (m)
Step Rock Iron Canada 1957 0,30 . 2,74
Nchanga Zambia 1970 3,20 3,65
Oak Grove My 1977 0,20 7,4
Blyvoor Nam My 1977 0,30 1,84
Fosdalen Norway 1977 670 3,15
Blumenthal Plc 1979 10,6 6,5
Westfalen Bblc 1979 12,7 6,1
Donkin Morien Canada 1984 3,60 7,6
Autlan Mexico 1985 1,80. 3,6
Kiena Canada 1986 . 1,404 2,3
Stillwater EB My 1988-1991- 6,40 ° 4
Fraser (CUB) Canada 1989 i 2,1
Rio Blanco . ChiLé 1992 11,0. 5,7
San Manuel My 1993 10,5 4.6
Cigar Lake Canada 1997 >20 - Y. 45"
Port Hedland Uc 1998 1,3 250
Stillwater EB My 1998- 2001 11,2 - .46
Mineral Creek My 2001 4.0 e+ 6.0
Amplats Nam My 2001 0,35 24
Monte Giglio Y 2003 85 4:9.
Tashan Coal Trung Qudc 2007 %'4,9.
Ok Tedi SNG 2008 - 4,8 5,6 -
Los Bronces Chi Lé 2009 8,0 4,2
Stillwater Blitz My 2012-2013 6,8 5.5
Grosvenor Coal Uc 2013 1,0 8,0
Oz Minerals Uc 2013 11,0¥ 5,8
Northparkes Uc 2013 2,0b 50"
El Teniente Chi Lé #2014 6,0b 10,0

Ghi chd: 1 - Nam bat dau thi cong céng trinh; 2 - Chiéu dai cong trm‘h duw kién

Bang 2. Téc dé thi cong ctia MPH tai mét sé dw an [8]

Tén dw an Nuwéc st dung Nam Kich thuwéc cong trinh; m Tbc do thi cong, m/ngay
Stillwater EB My 1988-91 55 15 P
Rio Blanco Chile 1992 5.7 30 ‘
San Manuel My 1993 4.6 17
Mineral Creek My 2001 6,0 18
Ok Tedi PNG 2008 5,6 30
Los Bronces Chile 2009 4,2 17
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3. Mot sé dic diém ky thuat quan trong can
lwu y khi str dung MPH

3.1. Diéu kién dia chét

Diéu kién dat da thwong xuyén thay ddi trong
cac mo va day la mot thach thire Ion trong viéc quy
hoach, thiét ké dwong ham. Mot sb loai khoang
chét 66-hai nhw zeolit, thach cao,s thudng tén ‘tai
trong cac'1&p da gbc va day 1a nguyén nhan chinh
gay\ghong hoa, lam giam cwong d9.chiu lwe cla
datda. !

Céc loai MPH hién nay duoc thu’ong str dung
trong didu kién dat da dong nhat, cé cu’o'ng doé
khang nenter 150 MPa dén 250 MPa. Néu dat da
rat cling, co cwong do khang nen-lé¢n hon thi né

anh hLPO’ng dén toc do tién gwong cua’ ‘MPH ciing © 3

. nhu téc. dé thi céng CTN. Tuy nhién, néu st dung
da cét c6 kich thuwdce 1on (dén 483 mm) két hop
voi lwc cat lon:co.thé dam bdo tién do thi cong.
Ngoai ras MDH: dwoc s dung dé- thi céng -cac

duwong ham.eé chiéu dailén nén trong qua trinh thi’

cong gap céc didu kién bat lgi anh huidng dén téc
dé thi cong va dé xay ra sw ¢6.nhuw: cat: chay, bun,
phay pha Do do viéc diéu tra khao sat diéu kién

dia chat thuy van cong trinh phai dwo’c thwe hién "

chi tiét, chinh xac-dé nha thau, tw van ra quyet dinh
cd/khdng str dung MPH.

3.2. Chiéu day dat phu/wng suat qua g’lO’I han

M6t trong nhirng can nhéc quan trong dé quyét
dinh s&r dung MBH thi cong CTN la ¢hiéu day I6p
da ph doc theo tuyén hdm va cé kha nang vuot
qué trng suét gi¢i han. D4t.da co kha nang vuot
qua tng suat gi¢i han trong céc dleu kién sau:
chiéu day da phu 16n; da cé do bén yéu hoac trung
binh; (rng suét nén cao.

Danh.gia kha nang xay ra (ng suat qua gi¢i han
thi phai thwe hién thi nghiém nén: don truc va do
(ng suét lai hién trwdng. Viéc danh gia do clrng
cla dat da co thé thyc hién bang cach quan sat
cac vét 16 tai hién trwong hoac dwa trén kinh
nghiém clia cac chuyén gia vé cac loai dat da khac
Ahau. Ly twdng nhét 1a dat da duoc thi nghiém tai
phong thi nghiém hoac danh gia dwa vao céac 16
khoan khao sat tai hién trwong.

» MPH duwoc danh gia la khéng thich hop thi cong
cac dwong ham dai, ndm sau, noi ma dat da dé
X2 y ra irng suat qua gi¢i han do dét da co dd bén
thép hodc trng suat tai hién trwdng lon. Duwoi dleu
kién ung suat Ion cé thé xay ra hién twong nd da
lam mat an toan dén céng nhan trong qua trinh thi
caéng. Brox (2012, 2013) dwa ra mot phan loai danh
gla kha néng vwot qua tng suéat, gobm ca kha néng
nb da dya trén cac tiéu chi net vo thwe nghiém va
da dwo’c kiém chirng tai mot s6 dw an thi cong

CTN s dung MPH. Hinh H.7 1a hé théng (c6 tén
McNally) dwgc ap dung dé danh gla kha nang vuot
qua trng suét gi¢i han va xay ra nd da khi thi cbng
bang MBH [2], [3].

H.8. L8p rép MPH tai Md Los Bronces [2]

3.3. Tiép can céng trwong va dia hinh

Théng thweng chiéu dai ciia may dao ham trong
khoang 8+10 meét va trong lwong co thé I6n hon 13
tan va dic biét MPH sé& duoc Iap dat dong bé
treéc gwong hdm. Do dé, dé cac thiét bj 1dp dat co
thé dé dang tiép can dwoc khu vuec thi cong thi dia
hinh can co goc déc thap, hodc 1a c6 thé sir dung
trwe thang (vi du Mi26) c6 stre néng 20 tAn dé van
chuyén thiét bj thi may dao hdm co thé dwoc st
dung & nhuwng noi cé dia diém chat hep hon.

Méc du rat nhiéu mé c6 diéu kién tiép can cong
truong tét, thdng qua céac tuyén duwong vao cong
trudng da ton tai trwoc do. Tuy nhién, vGi cac dw an
ma&i, mot sé phwcrng an tlep can hién truong-mot
céach nhanh nhét can phai cd trong mét s trwdng hop
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khan cép, dac blet Ia trong diéu kién ddi nui.

3.4. Yéu céu vé Iap dat MbH

Vi tri trwede clra ham thi cdng phai phai dd réng va
phai thuan tién khi I&p rap MBH, chuan bi cho qua
trinh dao nhirng mét ham dau tién. Do vi tri clra hadm
tén tai mai déc, do d6 nguy co xay ra trwot I& hay da
I& ludn tiém tang. Khoéng gian thi cong bang MBH
ludn Ién hon bang phwong phap khoan né min. Do
dé nguy co nguy co xay ra truot 1&, sw cb cing Ién
hon trong qua trinh khi thi céng CTN béng MBH. Hinh
H.8 miéu ta I&p rap MDH tai mé Los Bronces-Chilean
Andes, c6 chigu dai hdm 4000 m.

3.5. Pinh tuyén, d6 déc ctia céng trinh

Do dbe hop ly khi thi cdng CTN béng MBPH 1a dwéi
3 %, néu dd dbc I&n hon thi phai st dung hé théng
ham. Ban kinh cong cla dwéng hdm cé ban kinh t6i
thiéu ndm trong khodng 250+300 m. Hién nay, hé
théng dao ham duoc phat trién bdi Aker-Wirth va
dang trong qua trinh thdr nghiém tai mé Northparkes
va duoc thiét ké dac biét dé co thé hoat dong trong
ban kinh tdi thiéu ndm trong khoang 30 m va hoat
dong tét trong digu kién phtrc tap. -

H.10. Céng trinh ngdm di xudng [4]

Cac tuyén CTN nén dugc thiét ké tranh cac vi tri
c6 diéu kién dat da yeu phtrc tap, phay pha, hay
cac dia diém co6 goéc dbc cao dé giam duwoc dén
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murc tbi thiéu can sw hé tro' tir bén ngoai. Trudng
hop dac biét, MPH c6 thé ap dung dé thi cong
gieng nghiéng cho cac dw &n thay dién va céac ga
tau dién ngam voi goc doc dién hinh c6 thé 1én dén
45°. Hinh H.9 mé ta& giéng nghiéng c6 géc dbc 35°
(hwéng di 1én) cho dw an thay dién tai Thuy ST.
Hinh H.10 mb ta thi CTN c6 géc déc 30° (huéng ‘ﬁ|
xubng) tai Moscow, LB Nga.

3.6. Kinh ngh:em cua cdc nha thau thi cong

Kinh nghiém cua cac nha thau trong viéc su
dung MPH dé thi céng cac céng trml‘mgam I4 chia
khéa dé thanh céng clia dw an. Viéc lwa chon
chiing loai MPH nén cén cir'vao kinh nghiém cta
cac nha thau voi cac duong ham co kich thudrc,
didu kién twong tw. Hién nay c6 nhiéu nha thau
quéc t& uy tin ¢d nhiéu kinh nghiém vé thi coéng
béang MPH. D& MPH dat hiéu qua trong qua trinh
thi cong thi déi ngl céng nhan van hanh may phai
lanh nghé, c6 kinh nghiém, k§ nang can thiét dé hd
tro' qua trinh xay dwng. Trong moét sb trwdng hop
khi-thi cong bang MBH thi mét sb vi tri can phai
dwoc dao tao dac biét va can cd ky nang tay nghé
cao nhu: diéukhién MBH, co khi, dién,...

3.7. Tién d6 dw &n va mua MPH

Hoan thaph sém hodc ding tién d6 1a diéu toi
can thiét trong cac dy an khai thac mé. Dé cac duw
an dugc som duwa vao khai ‘thac thi viéc str dung
MBH c6 thé 1a mot bién phap rit ngén thoi gian thi

cong. Trong mét s6.trwdng hop; chi gi'au tw nén

xem xét viéc mua MPH & giai doan dau cla qua
trinh thi cong CTN chir khéng ¢an, phai doi dén luc
sau khi ky. hop dong. Thong thpong thoi gian dat
mua MBPH mé&i nam trong khoang 12+14 thang [7].
3.8. Xdc dinh kich thwo'c téi th:eru ctia MPH
Mét trong .nhitng van de quan, trong fién quan
dén viéc ap dung MPH la dwdng kinh i thiéu cua
CTN can phai dap Lrng duoc dwcrng kinh'yéu cau

g tdi thiéu cila MDH dé co thé dé dang Iap dwng may *
¢ - va dam bao MPH hoat dong hiéu qua trong qua

trinh thi cong. Xac dinh dwong kinh téi thiéu cda
MBH trong cac mé can duoc tién 'hanh, tinh toan
dwa trén khodng cach tbi thiéu, yéu cau vé két cu
chéng, du bao bién dang I&n nhat xung quanh
duong ham trong cac diéu kién dat d4 khac nhau
va cudi‘clng la chiéu day két cdu chéng cd dinh.

Thuc té chirng minh, MDH c6 duong kinh khoang -

4 m dwoc coi.la kich thwéce tdi thidu va dap .(rng
duo’c cac tiéu chi duoc trinh bay trén. Hinh H.11
cho thay khéng gian téi thiéu dé 1ap vi“thép trong
didu kién dat da yéu véi MPH cé dudng kinh 4 m.
3.9. V6 chéng bé téng cho CTN sir dung MDH
Loai két cidu chéng va vé chéng ctia CTN phuy
thudc vao dac diém dat da xung CTN di qua, do dn
dinh ctia CTN va thoi gian st dung ctia cdng trinh.

1
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Hién nay réat nhiéu mé muén kéo dai tudi tho ciia
CTN Ién trén 40 nadm, v&i cac dy an nhw vay, can
phai than trong xem xét viéc ap dung tiéu chuan
thiét ké phu hop véi k§ thuat xay dung dudng hadm
[6]: _J'ro,ngpm(f)t s0 trwong hop st dung vé chéng
barg bé téng s& dem Iai lgi ich v& chi phi do giam
thidu due cac yéu clu vé bao tri-trong subt thoi
gian ton tai cia mé. Thong thueng CTN thanh phé,
hé théng thoat nwéce, xir Iy nwéc thai béng MBH thi
vo chdng bé tong cbt thép lap ghép thwong duoc
s? dung. Hinh H.12 minh hoa v chéng bang bé
téng c6t thép khi thi cang CTN bang MBH.

H.11. Lép dat vi thep tai CTN 6 durong kinh 4 m,
‘s diung MBH [6]

" H.12. Két cdu chdng béng bé tong cot thép khi
thi.cong CTN bang MPH [6]

» 3.10. Céng téc hdu can

! Céng tac hau can can thiét nhat khi stz dung MBH
lazngudn dién. Lugng dién cdp cho MBH khac nhau
vdj cac kich thuéc may khac nhau va luong dién
théng thuomng 12 1,5 MW cho mot may do ham o6
duwong kinh 4 m va 8 MW cho MPH c6 dudng kinh
10,m. Ngoai ra con phai cap dién cho hé théng théng
gio va chiéu sang. Thuc t& chirng minh néu so sanh
Vo1 viéc str dung déng co diésel, thi nha thau thi cong
co thé tiét kiém hang triéu dé la néu MPH duoc cap
dién tr ngun dién chuén nhu hé théng dién quéc gia.

4, Két luan

Hién nay, viéc str dung MBH cho cac du an
khai thac mé tai Viét Nam chwa dwoc quan tam.
Trong khi d6, thuc té ching minh, néu danh gié ky
ludng cac van dé quan trong, lién quan dén ky
thuat sir dung MBH tai cac dy an mé sé& dem lai loi
ich I&n vé kinh té ciing nhw tién d6 cho cac cha
dau tu. Trong bai bao, tac gia nghién ctru, dac rat
nhirng bai hoc, kinh nghiém dwoc rat ra tir cac dw
an trvde d6 dé viec st dung MBH duoc higu qua
hon. Tuy nhiépy viéc ap dung MPH cho cac dy an
khai thac mé con nhiéu véan dé can dwoc quan tam.
Cho nén can phai c6 mét danh gia toan dién vé cac
dang s ¢ co thé xdy ra khi st dung MPH. Viéc

| sl dung MPH dem lai lgi ich I&n v& tién d6 thi

cong, déng nghia V@i viéc nhanh chéng dwa dy an
vao khai thac lam gidm gia thanh khoang san. Tuy
nhién, MBH khéng phai Ia giai phap t6i wu nhéat Ia
vOi cdc duwong ham dai, dé xay ra sw cb trong cac
dieu kién dat da yéu nhw cat chay hodc cac phay
pha,... hodc la céc v tri cé nhidu dwéng 16 giao cat
thi.viéc ap dung phwong phap truyén théng nhu

| khoan né min s& dem lai hiéu qua tét hon.
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XAY DUNG CONG TRINH NGAM VA M0

4. Két luan

Nghién clru dyw doan mic dd o6n dinh, tai trong
tac dung Ién két cu chdng gilr cong trinh ngam tir
cae gia tri chuyén dich khdi da gan bién 1a mot
hwéhg nghién clru méi thude linh vre co hoc da,
co hoc .céng trinh ngém Nhirng- két qué nghién

trén day méi chi mang tinh nghlen cru dinh
hw gly thuyet y twdng 1&n. Dé co the sw dung
trén fhu’cﬂe hwéng nghién ciru mo’l nay van can
tiép tuc hoan thien.O
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SUMMARY

Research to predict the level of stability,
load acting on the structure of underground

. construction basing on the values of rock
" mass deformation on

the underground

_ construction border is a new research
- direction in the field of rock mechanics and
underground engineering. The study results
'in thise paper are only a theoretical |
orientation. In order to be able to use in
practice, this new research direction still
needs to continue to improve.
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SUMMARY

The use of TBMs for mining projects has
not been without its fair share of challenges.
Any simplified perception that TBMs cannot
be used for mining projects is false, as it is
subject to geological risk. Therefore, within
the paper outlines the key technical issues
that need to be considered for the use of
TBMs for mining projects, the advantages and
disadvantages of the use of TBMs, some
minimum requirements for their use and
some unique approaches for geotechnical
investigations required for the their use.
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SUMMARY

This paper proposed the construction
requirements for rockbolts support structure

in some conditions such as coal seams

thickness, roadways angle and proposal
testing standards, acceptance procedures
for bolting support of the roadway
construction.
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