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Pé phan I6p mdéng cé trng xtr co hoc hoan toan khéc so véi dé khéng phén I16p do sw lién két yéu
trén cac méat phan I6p. Thurc té quan sat tai duong 10 doc via mirc -80 via 9B canh Béac ctia mé than
Mao Khé duoc chbng gilr bang vi neo chét déo cét thép két hop bé téng phun cho thay cé hién tuong
tut neo va phé hiy cuc bd. Nguyén nhan la do lwc ma sét gitka cac bé mét phan I6p da bi suy gidm doé
bén lam tdng dé véng cua céc dai phan I6p dén dén khd néng tw mang tai cda khdi da ciing gidm theo
géy mét én dinh cho duong 10. Dé nang cao hiéu qué chéng gitk duong 16 bang neo két hop bé téng
phun cén phéi cé nhiing tinh toén va bé tri mang neo phu hop véi déc diém phén I6p cia khbi da xung
quanh dwong 10. Trén co s& hién trang hé chiéu chéng git duong 16 doc via mirc -80 via 9B cénh Bac
ma than Mao Khé va két qué khdo sét dénh gia tinh chat phan I6p cua khéi da xung quanh duong 1o,
tac gid da nghién ciu dé xuét gidi phap tinh toan va céch b tri két cdu neo phu hop dé néng cao hiéu
qué chéng gitr, tdng dé 6n dinh cho duong 1o trong thoi gian phuc vu san xuét cia mo.

T khoéa: I6p da, mé phdng, vi chéng, 16 doc via da, trng suét.

1. DAT VAN BE

Khai thac than hdm 16 tiém &n nhiéu nguy co
méat an toan, vi thé wu tién 1én nhét 1a st dung
dung thiét bi va vat liéu phu hop véi tirng hang muc
trong qua trinh khai thac [5]. D& cai thién murc do
an toan cho cac dwdng 10, nguwdi ta da str dung
cac phwong phap chdng git» dwdng 16 bang neo la
phuong phap phé bién nam trong hé théng hé tro
kha nang tw chdng d& cuta vach héng 16. Qua trinh
xac dinh tai trong dat da va sy phan bd cladia tng
la moét cdng viéc quan trong trong viéc xac dinh loai
hinh chéng gilr, khodng cach, chiéu dai cia cac
thanh neo [4]. Déi véi da phan I&p mdng, da thay
hién twong hién twong tut neo va pha hly cuc bo,
gay nguy co méat an toan. Vi vay can phai nghién
ctu tinh toan va cach bé tri két ciu neo phu hop

2. NOI DUNG NGHIEN CUU

2.1.Nguyén nhén tut neo khi chéng giir duéng 16 ¢6 ddt
dd phdn I6p méng

Trong mot sé trudng hop cu thé, phu thudc vao
dac diém tinh chéat cla dia tang, thé nam cla dat
da diéu kién khai thac ciing nhu chic ndng chu
yéu clia dwong 10... can thiét phai tang cuong kha
nang chiu tai ctia cac vi chéng bang cach phéi hop
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nhiéu loai vi chéng khac nhau dé twong hé nang
cao hiéu qua chdng gitr [6]. Khi str dung cac vi neo
dé chbng gilr cac dworng 16 ciling vay, cac thanh neo
ngan co tac dung lién két cac l16p da gan nhau &
khu virc vach, cac thanh neo dai cé kha nang ghim
cac |6p dat da vach voi khu vuc dat da én dinh &
cao hon [2]. Khi chiéu cao I6n, cac thanh neo thép
d&c sé chiu tac dong clia tng suét kéo theo nhiéu
phwong khac nhau dan dén xay ra hién twong van
thanh neo dan dén dit neo, dé khac phuc nhwoc
diém nay ngudi ta st dung neo cap nhu mot gii
phap hé tro két ndi ghim cac Iop dat da phan lop
véi phan dat da ciing virtng hon & phia trén. Neo
cap la tap hop cla nhiéu soi cap td hop thanh mot
bé c6 wu diém la linh hoat, chéng van xoan dan dén
dut neo. [8]

Khi dao 16 chéng bang neo qua khéi da cé tinh
phan 16p, su lién két gitva cac |6p dat da bi suy
yéu dan dén hién twong tut neo, pha hdy cuc bo.
Nguyén nhan 1a lwc ma sat gitra cac bé mat Iop da
bi suy giam, d6 vong clia cac phan I&p ciling tang
dan lam cho kha nang tw chiu tai clia cac 16p da
cling gidm theo. Ung suét kéo xuét hién & I&p da
sét bién va rng suét cat & hai bén héng ngay cang
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gia tang. Khi chju tac dong cla nd min nhiéu dot tai
guong 16 cang lam cho hién twong tach I&p phat
trién manh liét hon, khoang céch gitra cac phan l6p
dat da bi mé rong va tién sau vao trong khbi da
cang lam gia tang tai trong tac dung Ién cac I&p da
phia dwdi da dwoc gia cd bang neo, hién twong
nay b sung thém moét lwgng tng suét kéo cho I&p
da sat néc va ing suat cat & hai dju cia dam. Khi
hién twong tach 1&p tiép tuc gia tang, gia tri ng
suat cat va ng suét uén kéo gia tdng vuot qua
gi¢i han &ng suat cét va udn cét cla da sé lam
dudng 16 bi mat 6n dinh. Trwong hop nay thuong
xay ra khi dworng 10 chiu tadc dong clia qua trinh khai
thac. Vi vay can co giai phap tinh toan va bb tri phu
hop két cAu chdng béng neo dé& nang cao hiéu qua
chdng gitr dweng 16.

2.2. Ddc diém dat d4 va hién twong tach I6p
trong khu vwc nghién ctru

Dac diém nit né ctia khdi da xung quanh dwong
16 via 9B, tAng dét da déu nit né do qua trinh pha
huy kién tao va udn nép tao nén. Hé khe nirt gom
cac hé thdng vudng goc véi mét 16p chay doc theo
phuong hodc theo huéng déc, hé théng khe nut
song song v&i méat 16p, hé théng khe nirt chéo
v&i mat l&op. Mat dé khe nirt thudc loai trung binh,
khoang cach vét nit dao dong 15 - 60cm [1]. Vét
nt tach déu cé chét 14p nhét tao lwc dinh twong
dbéi cao. Mlrc d6 nit né phu thudc vao chiéu day

phan l&p, phan |&p cang day thi n¢t né cang thuwa.
Pudng 16 thiét ké dao chéng trong I&'p da cat két
tru via 9B Déng canh Bac mirc -80 do anh hwéng
clia cac dirt gy nhd, mat do khe nirt ting dan dén
da bi phong hoa nhe, phong héa manh c6 nuwéc dét
rai rac lam gidm do lién két ctia cac 1&p da, ddichd
c6 xen kep 16p bot két, sét két phan 16p méng lién
két kém, gay theo khéi[1]. 'ng suét kéo xuét hién
& |op da sat bién va (ng suat cat & hai bén héng
ngay cang gia tdng. Khi chiu tdc déng ctia né min
nhiéu dot tai gwong 16 cang lam cho hién twong
tach I&p phat trién manh liét hon, 1&p dat da bj phan
|&p m& rong va tién sau vao trong khéi da cang lam
gia tang tai trong tac dung lén cac I1&p da phia dwéi
da dwoc gia cb bang neo. Khi hién twong tach 16p
tiép tuc gia tang, gia tri ng suat cat va ng suat
ubn kéo gia tang vwot qua gi¢i han ng suét cat
va udn cat clia d4 sé lam duwong 10 bi mét 6n dinh.

. Tichip

Tach lop

H.1. Hién tuong tach lop tai duong lo doc via via 9B miic-80.

Bang 1. Tinh chat coly da 16 doc via da mirc -80 via 9B canh Bac

Poam  Khéilugng thé tich
TT  Sohiéu Tén da W Y
(%) (g/cm’)

1 (1-1.1)1 2,68
2 (1-1.1)2 Bot két 0,401 2,67
3 (1-1.)3 2,68
4 (1-1.2)1 242
5 (1-1.2)2  Sétkét kep than 2,42 2,06
6 (1-1.2)3 23
7 (-2 2,54
8 (1-2)2 Catkét 0,416 2,54
9 (1-23 2,54
10 (13)1 2,54
mn (132 Cat két 0,401 2,54
12 (1-3)3 2,56

(uongdd khangkéo  (uwongdé khangnén  Hé sé kién c6
0, g f
(kG/an?) (k6/cm?)

89,2 1338 13
75,8 1136 n
70,6 1059 n
411 493 5
2,2 255 3
32,2 386 4
9%,3 1474 15
66,2 1045 10
89,6 1416 14
62,3 985 10
110,9 1752 18
9,3 1505 15
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Poam  Khéilugngthé tich C(udngdé khangkéo  C(wongdd khangnén  Hé s kién &

TT Sdhiéu Tén da W Y o, o, f
(%) (g/cm?) (kG/an?) (kG/cm?)
13 (1-42)1 2,63 52 821 8
14 (1-4.2)2 Bot két 0,689 26 62,9 994 10
15 (1-42)3 2,62 52,2 825 8
16 (1-5)1 2,57 122,2 1930 19
17 (1-5)2 Catkét 3915 2,61 1446 2284 23
18 (1-5)3 26 126 1992 20
19 (1-6)1 2,52 105 1660 17
20 (1-6)2 Catket 0,258 2,54 9,2 1568 16
21 (1-6)3 2,55 63 996 10
22 (1-7n 2,6 34,6 416 4
23 (1-7)2 Sét két 1,668 2,58 36,1 434 4
24 (1-7)3 2,61 46 552 6
25 (1-8)1 2,34 26,9 323 3
26 (1-8)2 Sét két 2,341 244 34,2 410 4
27 (1-8)3 247 311 373 4
28 (1-9)1 o 2,5 71 1217 12
(3t két 1,018
29 (1-9)2 247 8 1312 13

2.3. Hién trang hé chiéu chéng gi dworng 16 doc via mirc -80 via 9B
Via 9B Déng mé than Mao Khé dang sir dung phuong an dao 16 chdng bang vi neo chét déo cét thép,
két hop trai lwdi thép va bé tdng phun. H6 chiéu chéng 16 dwoc thé hién trén hinh H.2.

L L
ol LT' 1000 )
L L (e ed o (00 100 giame

20m trrde girong khéng trid heoi thép

Mat cat ngang B-B M3t cat doc

H.2. Hién trang hé chiéu chdng giif ciia dudng 16 doc via da via 9B miic -80.
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Dé danh gia hiéu qua chéng gitr dang ap dung
tai dwong 10, tac gid s dung phan mém Flacd 3D
dé phan tich kiém tra lai khd nang chdng gil cia
duwong 16 theo hod chiéu thi cong da thiét 1ap théng
qua kiém tra quy luat phan bd (rng suét, bién dang
va vung pha hdy déo xung quanh dwdng 6. Trén
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md hinh thiét lap cac théng sb theo thyc té thiét
ké v&i duong 16 tiét dién hinh méng ngwa cé kich
thwéc chidu rong 1a 4,02m, chiéu cao 1a 3,01m.
Két qua chay phdn mém thé hién trong hinh H.3 va
hinh H.4.

H.3. Phan bé viing pha hily xung quanh dudng o

a. Phdn bd'ting sudt ndmngang

a. Phdn bé chuyénvi thdng diing xung quanh dutnglo

b. Phdn bd'ting sudt théng dimg

b. Phén b6 chuyén vi ndm ngang xung quanh duong 1o

H.4. Phanbé iing suat va chuyén vixung quanhdutng 1o

CONG NGHIEP MO, SO 4 - 2021 &3



& KHAI THAC MO

NGHIEN ClrU VA TRAO DO

2.4. Xdc dinh lai tham sé chéng git neo theo
nguyén ly té hop xa (tao dam)

-Xac dinh d6 cao sap db:

Xac dinh chiéu cao vom phéa hily clia da néc sty
dung cong thrc clia A.A. Borisov nhw sau: [3]
0,040,y

Yk
2

Trong dé: H - chiéu cao sap d6, cm; B - chiéu
rong dwong lo = 3,4 cm; o, - cwong do khang nén
cla dat da & I&6p da noc hinh thanh sap dé dang
hinh thang = 1752 kG/cm?; & - géc nén cla ving
sap db hinh thang, tuy theo tinh chét va d6 day
cla l&p da ma co khac biét, thwong chon & = 60°
+80°% h, - d6 day cua cua I&op danoc sap dé hinh
thanh dang hinh thang, h =1,5 m = 150 cm; vy, -
khéi lwong thé tich cla 16p da néc sap dd hinh
thanh dang hinh thang, y, =2,54 kg/cm3; n - hé sb
an toan ké& dén kha nang chiju tai ciia dat da, chon
n=2+4;¢-hé sb t bién nén ép cla da, co thé
chon¢ =0,5+0,7.

-Xac dinh chiéu dai thanh neo:

Chiéu dai phan neo ghim gii¥ |&p dat da dwoc
xac dinh theo cong thire sau [3]:

|«
L, = 06028 |—X _ em (2)
\ 77(O_L + Uh)

Trongdé: K1 -, K1=4; q-Ung suétthanh phan;
n —Hé sé diéu chinh ng suat; ot - ng suét theo
phwong ngang;

o, - ng suét theo phuong thang dirng, duoc
xac dinh theo cong thirc:

B¢
e (1)

tand,cm

o, = Ao, = Ayll,cm (3)
A - hé sb day ngang, A =0,5; 0, - rng suét theo
phwong thang ding, glcm?; y - trong lwong thé tich
cla dat da nam phia trén, g/cm?, H - chiéu sau bd
tri cong trinh ngam tinh tir mat dat, cm.
Tbng chiéu dai cta thanh neo la:

Ln=L1 +L2+L3,Cm (4)

Trong d6: L, - chiéu dai dudi neo, phan ren dé
l&p dai 6c e, thm dém, thanh giang, L, =0,15m =
15 cm; L, - chiéu dai phan khoa neo, L, = 0,4 m =
40 cm; Thay s vao tadwoc: L = 155,9 cm.

Dé& dam bao neo cé thé ghim dwoc tbi thiéu 3
I&p dat da, ta chon chiéu dai cia neo 1a 1,6m.

- Xac dinh mat dé chéng neo:

Khoang cach gilra cac thanh neo duwoc tinh
theo cong thtre:

LzT

< 1,4472d
== K,qB

,cm ®)

Trong do: d - dwdng kinh thanh neo, d = 2,2
cm; T- cwong d6 khang cat cta thanh cbt neo, 1=
266 MPa = 2660 kG/cm?; K, -hé sb an toan khang
cat cta noc, thuwdng chon K, = 3 + 6; Thay sb vao
ta dwoc: a< 93,16 cm —chona=90cm=0,9 m.

V&i C = 8,4 m la chu vi ctia gwong 16 dao thi s
lweng neo cho 01 vong neo theo tinh toan la

by = = = 2% — 9,3 neo/vong ©)

DPé dam bao an toan, kj thuat dwéng 16 chéng
neo nén ta chon b1= 10 thanh neo/vdng neo.

N5 B s g gl gl Busbd iy,

a.Tracdoc hg chiéu chong

b. Mat catngang ho chiéu chong

H.5. Hd chiéu chéng giit dé xuat phdi hop giita neo va neo cap.
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Pua cac thdng sb thiét ké trén vao phan mém Flac 3D kiém tra lai sw phan b (rng suét cho két qua nhw hinh H.6.

a.Phén bd tng sudtkhi chiéu daineo L=1,6m, khang chong két hap vdineo cp

b. Phdn bd ing sudtkhi chiéu dai neo L =1,6m, chongkéthgp vdineo@plL =4m

H.6. Két qua kiém tra phan b6 (ing suat theo h chiéu chéng dé xuat

3.KET QUA VA THAO LUAN

Tt hinh H.3 ¢c6 thé thdy pham vi ving pha hay
déo & néc va haibén hdng 10, vang pha hiy déo &
nén khong nhiéu, ving pha hiy déo dat da xung
quanh & dang gan ddi x&ng. Tuy nhién cé xu huéng
bi kéo gidn vé phia trai clia ndc va phia phai ctia
héng, phan khéi da & phan sat bién xung quanh 16
vira chiu pha hiy kéo vira chiu pha hay cét, dd sau
pha hady 1a 0,5m, phan khéi da & sau chi yéu chiu
pha hly cat

T hinh H.4 cho théy pham vi nhiéu dong cla
dudng 10, pham vi tap trung rng suét tai nén 16
twong dbi I6n, nhwng do nén 16 1a d& cing nén bién
dang nén 16 twong déi nhd, nén khdng &nh huéng
nhiéu trong subdt thoi gian khai thac. Noc 16 do bi
phan 16p, v&i chiéu day 16p da méng nén xuét hién
sy tap trung ng suat nam ngang & phan I&p. Do
tac dong cua qua trinh khai thac, ving pha hay &
néc duwdng 16 sé phat trién rong ra. Cac I16p datda
& phia trén clia dam da dwoc gia cwdng bang neo
sé& xuat hién hién twong tach 16p, néu chi chdng
bang neo L=1,35m thi khdi da dwoc gia cudng sé
dan bj uén véng, cho dén khi gia tri ’ng suat xuét
hién vuot qua gi¢i han bén cat va ubn, sé gay ra
hién twong pha hay va sap db. Két qua phan tich
trén mo hinh cho thdy, hd chiéu chéng duoc thiét
lap da chwa tinh toan hét sw anh hudng clha cac
I&p da bi phan I&p, nén van tiém an nguy co céac
I&p da bi phan tach lam vé hiéu héa nang luc chéng
gitr clia cac thanh neo. Do d4, can xéac dinh lai cac
thong s6 hd chiéu chéng 16.

T hinh H.6a cho thay, khi chdng gii bang thanh
neo L = 1,6m, &ng suét gia cudng la 0.2Mpa, ap
lwc & trang thai (rng suét kéo, dd bén clia cac thanh
neo khéng cao, nén kha nang chéng gii trong thoi
gian dai sé bi anh huéng. T hinh H.6b cho thay,

khi b6 sung thém mét thanh neo cap (ng suét gia
cudng tang 1én 1a 0.4MPa, ving dat da tai vi tri dau
cta 3 thanh neo & gilra néc 6 da chuyén t trang
thai ng suét kéo sang (rng suat nén, thanh neo
gi®» 6n dinh dé gia cuwong cho khéi da.

Déc diém dat da cha yéu la bot két, sét két co
do6 cing f =6-8 (c6 chd f =8-10), dat da dwoc xép
loai twong déi cirng, nén sy bién dang nguyén sinh
xung quanh duéng 16 khong I&n. Khi bd sung thém
thanh neo cép cé chiéu dai 4m vung dét da duoc
ghim cuing véi cac |¢p dat da 6n dinh hon & phia
trén. Mat khac vung chiu tai cia céac thanh neo da
dugc nang lén rat nhiéu (ving mau xanh hinh 6).
DAt da chi yéu bj phan tach 16p, neo lam viéc theo
nguyén ly tao dam. Vi vy, giai phap chéng gil phoi
hop gilra neo va neo cap la hoplly.

4. KET LUAN

Hién trang thiét ké chéng neo 16 doc via da murc
-80, via 9B canh B3c clia md than Mao Khé do dét
da co hién twdng tach I&p thanh nhirtng I&p moéng,
lam suy yéu dwodng 10, gidm hiéu qua chéng gitr
cla cac thanh neo. Két qua kiém tra trén mé hinh
Flacd 3D cho thay chiéu dai thanh neo L=1,35m
trong trdng hop nay sé khéng phat huy hiéu qua
chéng gir t6i da.

Khi xac dinh lai chiéu dai cac thanh neo theo
nguyén ly ddm da cho thdy: chiéu dai cac thanh
neo co s& phéi tdng tr 1,35 m 1&én 1,6m va bd tri
thém thanh neo cap c6 chiéu dai L = 4m sé chuyén
trang thai (’ng suat kéo sang trng suat nén tét hon,
khi d6 ap lwc mé duwoc triét tiéu bét do truyén tai
gua cac lop da khac nhau; Viéc Iwa chon gidi phap
nang cao hiéu qua chdng git l1a chéng phédi hop
neo c6 chiéu dai L=1,6m két hop véi neo cap cé L
=4m la phu hop voi diéu kién khai thac trong khu
Ve néu trén clia mé than Mao Khéd
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STUDY TO IMPROVE THE EFFICIENCY OF COAL MINE DRIFT ROADWAY
SUPPORT IN THE THIN-LAYERED ROCK MASS AT -80 LEVEL, 9B SEAM
OF MAO KHE COAL MINE COMPANY BY USING ROCKBOLTS

Nguyen Phi Hung

ABSTRACT

The behavior of the thin-layered rock mass is completely different in comparing with rock mass due to
the low bonding strength of the interfaces. Observation the supporting at the roadway in -80 level, 9B seam
Mao Khe coal mine company by using the reinforced plastic bolts combined with sprayed concrete showed
that there was unanchored andlocal failure. The reason is that the friction force in the interfaces is reduced
in strength, increasing the deflection of the rock layered, leading to a decrease in the self-loading capacity
of the rock mass, causing instability for roadway. In order to improve the effectiveness of supporting the
roadway using rock bolts and shotcrete, it is necessary to propose the designing and network of rock
bolts in accordance with the layering characteristics of the rock mass around the roadway. Based on the
current status of the supporting for roadway of the -80 level, 9B seam of Mao Khe coal mine and the field
survey results, the designing and arranging of rock bolts network have proposed to improve the efficiency
of supporting system and increase the stability of the roadway during the production service of the mine.

Keywords: rock layer, modeling, soft support, along seam rock tunnel, tensile.
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