KHOA HOC VA CONG NGHE MO

XAY DUNG HAM DU BAO LUN BE MAT

DO KHAI THAC VIA DGC TAI MO THAN THONG NHAT

P4 hai thac md ham 16 gay ra sut IGn va bién
‘( dang bé mat, tac hai x4u toi cac céng trinh

trén b& mat mé. B&i vay tir 1au cac nha tric
dia mo da quan tdm xay dyng cac ham dy bao dé
danh gia tac déng cua khai thac du6i cling nhu dé
diéu chinh cac phwo’ng phap khai thac nham giam
thiéu tac déng cla qua trinh khai thac 1én cac dbi
tweng ty nhién va nhan tao.

Anh huwéng cla khai thac via déc va via bang
lén bé mat cé nhitng khac biét doi hai phai cé
phuong phép du bao riéng thich hep. Trén thé gici
da c6 mét so phwrong phap dw bao lun bé mat do
khai thac via déc. Mat khac mdi ham dw bao duwoc
xay dung nhin chung déu dwa trén nhitng diéu
kién dija chat-md va s6 liéu quan trac Iin nhat dinh
va chl yéu thich ¢ng voi jrhu’c’tién do. Trong khi do
& VN céc via khai thac déu déc nhwng lai chua cé
phwong phap dw bao lun bé mat nao dwoc dé
xuat. Khoang tréng &y doi héi phai dwgc lap day
dan bang nhi*ng né Iwc nghién ciru.

1. Co sé& xay dwng ham dy bao lin do khai
thac via nghiéng theo sé liéu quan tric

Céac khao sat thyc dia clng nhw nghién ctu
trén mé hinh da chi ra khac nhau co ban cida hinh
dang mat cat bon lun trong trwdng hop khai thac
via bang va via déc la & tinh déi xteng. Trudng hop
khai thac via béng thi bén 1an hinh thanh trén mat
dat co tinh ddi xteng ré rét qua truc dwng di qua
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diém trung tdm rudéng khau. Tinh déi xtng s&
khéng con khi khai thac via déc [5], [6]. Tinh bat dbi
xtrng cla dwong cong mét cét bon lun can duoc
tinh dén khi xay dung phwong phap dy bao ltn do
khai thac via déc. M6t gidi phap da duoc dé xuat 1a
méi nira mét cat cha bon 1Gn (phia xudi déc va phia
ngugc déc) dwoc bidu dién bang mét ham mat cat
riéng biét, hai ham nay dwoc két hop lai v&i nhau
thanh 1 ham théng nhat dy bao dwdng cong lin
qua mat cat chinh theo phwong trinh (1). Cac tham
sb cla phu’ofng trinh (1) dwoc thé hién trén hinh
H.1 [3]):

(=) ey
Nisy = Nmae [C-8 5+ de {:} (1)

Trong do: 1, - Gia tri d6 In can xac dinh tai diém
Xét; 1., - DO 1Un cue dai clia bdn dich chuyén; s -
Khodng cach tir diém c6 d6 lun cuwc dai téi diém
can dv b;izo, s mang gié‘ tri am tai cac diém & phia
nguwoc doc va dwong déi véi cac diém & phia xubi
déc ctia bén; Ly va L, - Lan lwot |4 kich thude ban
bén dich chuyén theo hwéng ngwoc va xudi dbc; h
- DO sau khai thac & ranh gigi trén cuda 16 cho; | -
Kich thuéc cla 16 che; B - Goc dich chuyén theo
hwéng xudi déc; y - Goc dich chuyén theo hwéng
nguoc dbc; 8 - Géc lun cuc dai cha bdn lun; c va d
- Cac hé sb diéu kién: f, g, p, q - Cac tham sé cla
ham mat cat thu dwoc tir dir liéu do dac thuc dia.

H.1. Céc tham s6 cta h dam béo via déc [3]
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Ngoai c'éc tham sé dwoc xac dinh tir thwe dia
nhuw goc doc clia via «, d6 day via m, cac géc dich
chuyén theo hudng nguoc dée y va xudi déc p,
gbc lan cuc dai 6, d6 lun cwc dai twong dbi a (hé

sb lan), do-sau khai thac tai ranh gi&i trén 16 cho h,
thi cac tham sé khac dwoec tinh nhy sau:

< Do lun cire dai toan phan [4], [5], [6]:

Npax = & NLCOSA.N (2)

*» Ban kinh bdn dich chuyén:

Ry = h.cotan(y)+0,5.1.cos(a)+

+(h+0,5.1.sin(a))cotan(B); (3)
R, = 0,5.1.cos (a)-(h+0,5.1. sin(a))cotan(@)+
+(h+l.sin(a)cotan(p). (4)
% Céac hé sé diéu kién [3]:

(c:l.du() (x < 0)

c=0d=1 (x>0) (5)
l = 0.5d=05X=10)

Pé xac dinh dugc ham dy bao thi can xac dinh
gia tri cac tham sb f g, p, q cla phucng trinh (1).
Néu ky hiéu N¢s,y @ gid tri d6 I0n cla diém i twong
ing v&i khoang cach s, n b la gia tri lun do tw
thiee té va V.., la tri hiéu chinh dd lun tai diém xét,
ta c6 mdi quan hé sau:

My =M%+ Vi3 (6)

Cac an so f, g, p, g dwgc xac dinh theo nguyén
IV s6 binh phwong nhé nhat [Vis,y Vs, J5min.

Tiép theo ta ky hiéu

f=f°+8f
[gzg“rﬁg A
1p=p“+5p %
q=g°+8q

veoi 2, ¢° p°, q°la cac tri gan dung va &f, 5g, 8p,
8q sb hiéu chinh twong (rng.

Két hop v&i biéu thire (7) thi phwong trinh sé
hiéu chinh (6) c6 thé viét dwéi dang:

Visy =N, (0 + 8680 + 8g,p0 + Spq(} +

SR do

50 -1, ®)

B&i vi (1) 1a ham phi tuyén nén can bién dbi vé
dang tuyén tinh theo cac tham sé df, dg, dp, 0q
bang cach khai trién theo chudi Taylor va chi gitt lai
cac sd hang bac nhat. Sau khi khai trién ta co
phuong trinh dang tuyén tinh (9):

Vins) "“( o )0'5" (“E“h)gﬂs +

_ (82: _)G.g (@;; )08q+<€; -

Vé&i £, la sé hang ty do:
1{}i = Tl(s:}(fﬂ, gOJpO; qo) - ﬂdb(s“)

i1

f
(6?@{5._,) = (5?1{3:5) 4 \?-1 (ar‘%{i\_) a Ié
= ap,| =) = a;; v L] =2y,
65_. 0 ’ap s} aq.

O
cac hé sb, voi i la sé tri do 1un, Itc dé phwong trinh
(9) dwoc viét dwdi dang ma tran tng quat:
V=AX+L (10)
Trong d6 A |a ma tran hé sb, V la véc to sé hiéu

chinh, L 1a véc to sb hang tw do, X 1a véc to &n sé:
A11 Ay d;3 dyy

dp1 @22 dz3z QA

f LA M=
Ky hiéu (—n(-i) =a
g 4]

A = rae . re . ;
dpy Gz @53 Any
vy £, ﬁf?

, 8

v= Vb= B2l x= | 5.

P
Vn 54 Sq

Tw cac phwo’ng trinh s& hiéu chinh (10) va
didu kién [Vis,y Ve sl=min, ta lap duoc hé phuong

trinh chudn:
(ATA)X + (ATL) 0. (11)
Tee (11) ta gidi nghiém 1a véc to sé hiéu chinh
clia &n s6 can xac dinh
X=< (ATAYTAE (12)
Gia tri cac tham sé f, g, p, g can tim dwoc tinh
theo (7).

2. Gi&i thiéu vé s6 liéu quan tric va cac tham
s6 dau vao cua ham dy bao

Mé Théng Nhat thudc bé than Quang Ninh
khai thac than bang phwong phap ham 6. Cac
via than déu déc. Tram quan trac trén bé mat
moé Théng Nhat bao gdm 5 tuyén, tuyén A, B ‘C
theo phwong va tuyén P, T theo déc. MBi tuyén
co tr 20+40 diém méc céng tac, khoang cach
gita cac méc trung binh 15+30 m. Mm tuyén
dwgc quan trdc trong 11 chu ky, mdi chu ky
cach nhau 3 thang. Trong qua trinh quan trac
thi nhiéu méc bi mét, tuy nhién trong bao cao
[2] khéng ndéi rd d6 la nhitng méc nao. Cac méc
nay da dwoc ndi suy theo cac diém lan can va
chinh né & chu ky trwéc.

Trong cac bai toan xay dwng mat cat bon lun thi
ta chi quan tam té&i dwéng cong lun cue dai, vi vay
khi x&y dwng mo hinh lun tac gia sk dung s liéu
quan trac chu ky dau va chu ky cu0| clia tuyén C,
toan tuyén bao gom 24 diém méc cdng tac (quan
trac), do lun cuc dai quan trdc trén thuc dia 1a
1.386 m. Cac thong sb dau vao cla ham dy bao
(1) bao gom céac théng sé dia chat-khai thac cla
via than duoc thé hién trén Bang 1 [2].

3. Xac dinh tham sé ham dw bao Iin bé mat
theo hwéng dbc via khai thac
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Dua trén co s& ly thuyét da trinh bay & trén tac
gia da xay dwng phan mém tinh cac tham sé f, g, p.
g cta ham dy bao (1) voi di ligu dau vao la gia tri
céac théng s6 dia chat mé (Bang 1), do lun tai 24
diém va khoang cach tir cac diém nay téi vi tri lun
curc dai trén mat cét tuyén C la tuyén quan trac doc
theo huéng déc via khaj thac. Gia tri bén tham sé
tinh dwoc tir tap di liéu quan trac dugc gidi thiéu
trong Bang 2.

Bang 1. Céac tham sé dia chét-khai théc

Thoéng s dia chat-khai thac e

Goéc dich dong, do o B ¥ 8
; R e

Céac tham so khac, m m | B g
2 | 328 140 [ 075

Bang 2. Céc tham s6 ham dw bao lin
Tham so
i g p q

6,30 2,64 4,36 172
Bang 3. So sanh d léch gitka &6 lin thue t6 vé dur bdo

Tén Khoang | B¢ ldn | B6 ldn Do

diém cach thuwc té | du bao |&éch
e 268 | 0,000 | -0,002 | 0,002
a2 204 | 0120 | 0059 | -0,060
P3 190 {0475 | 0103 | -0.071
P4 71| 6730 |::0199 | -D03D
P5 154 | 0307 | 0325 | 0019
P6 141 | -0,350 | -0,445 | 0,095
P7 123 | -0,585 | -0,637 | 0,051
P8 106 | 0875 | 0829 | 0047
P9 | -90 | -1,046 | -1,000 | -0,047
P10 60k 1206 | -1.186 0,020
P11 -51 1,365 | -1,295 | -0,067
P12 40 | 1239 13839 | Oilod
P13 14 | 1aEl o0
P4 0 1,386 | -1,319 | 0,005
pPis | 9 | 1264 | 1348 | 0088
Pi6-}= 32 | 1116 | 1084 | 0052
Pi7. 1§ 49 | 0923 0787 0137
P18 | B0 | D429] 0615 | 0185
P19 | 75 | 0318 0413 | 0035
P20 |- 93 | 0811 | 0234 | 8077
P21 | 108 | 0100 | 0136 | 0036
po2 | 123 | 0,155 | 0074 | -0.080
P23 | 142 | -0,035 | -0,031 | -0,003
P24 | 156 | 0000 | 0016 | 0016
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Thay giéa tri cla cac tham sé nay vao phuong
trinh (1) ta c6 dwoc ham dw bao [un bé mat mé
Théng nhét do khai thac via déc phia dwdi dang
mi (1), cu thé:

v Rd - Segird

L e T
—0,303,‘"]?} id 9—4.3&:

Ny =™ Mmax- |6 €

¢

(13) |

Dwa vao cac quan hé tir (2) dén (4) va:
khoang cach s cla tirng diém, ham (12) cho
phép xac dinh dugc dé lin cla céc diém, ca
diém quan tric 1an diém can dv bao trén mat cat
theo hwéng déc cua via.

Do Iun tai vj tri cac diém quan trac duoc xac
dinh tr mé hinh (13), sau do so sanh ching v&i
dir lieu do thuwe té twong rng, két qua gidi thiéu
& Bang 3.

Gia tri do léch nhd nhéat 1a 0,002 m tai diém
P1, dé léch I&n nhét 1a -0,185 m tai diém P18
(xAp xi 13 % d6 IGn I&n nhat). Toéng cong co tat
ca 3 diém co do léch 16n hon +0,100 m va 21
diém c6 d6 léch nhé hon +0,100 m.

Trén biéu dd dé& dang nhan thay cac diém cé
dd léch 1&n hon 0,100 m c6 quy luat lan bat
thwerng, khong twong déng véi cac diém lan can,
nhiéu kha nang méc clia nhitng diém nay da mat
va qua trinh hdi phuc lai cac méc nay khéng dat
dé chinh xac.

Do tring khép duwdng cong lun dw bao va
dwong cong lun thyc té dugce danh gia théng
qua tri s6 RMS.

Vé&i két qua do 1éch mé hinh rat nhd, c& 7,4
cm (twong dwong 6 % d6 1un cwc dai), c6 thé
cho phép danh gia mé hinh dw bao (13) c6 tinh
phi hop cao véi két qua quan tric.

Biéu db so sanh dwdng cong d6 lun thuwc té
va duwdng cong do lun dw bao theo mé hinh (13)
dwoc thé hién trén hinh H.2.

RMS=J§Z}‘=1(I}3;“—¥]§?2 = 0.074 (m).

Trong d6: msi va nsf" - Twong tng la gia tri Iin dy
bao va gia tri d8 Iin quan tric thyc té tai diém the i,

3. Két luan

Qua trinh nghjén ctru van dwng phuvong phap
dw bao ham mét cat lun bé méat do khai thac via
déc theo dé xuat cia Asadi dé xay dung ham dy
bao Itn bé& mat mé Théng Nhat cho thay day la
hwéng trién khai nghién clru dung, bado dam tinh
chat ché cua ly thuyét, dé& thuc hién va nhat la
thich trng voi diéu kién dir lieu quan trac lun tai
bé than Quéang Ninh.
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H.2. Biéu db so sanh duéng cong lin dy bao va thuec té trén tdyéh C

Ham du bao lun bé mat (12) do khai thac via déc
tai m6 Théng nhét cho phép dw bao Iun tai cac diém
mat cat chinh theo huwéng khai thac mét cach nhanh
chéng, d& dang véi dé phu hop théa dang, cé thé
(rng dung vao thwe té. Tuy nhién can nhirng né lwc
tiép theo, mot mat dé giai thich thdu dao nhitng do
léch di thwong va dé nang.cao hon nira d¢ chinh
xac dw bao ltn bé mat, mat khac st dL_mg téi da sb
mat cat da quan trac tai mé Théng Nhét cling nhu
tai cac md ham 16 khac trong bé than Quang Ninh gé
mo rong pham vi ving dw bao.0
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- Ngwdi bién tap: V6 Trong Hung

SUMMARY

This paper presents the methodology of
building the surface subsidence prediction
function due to underground mining and the
method of determining the parameters of this
profile function. Based on the prediction
function proposed by Asadi and subsidence
monitoring data at Théng Nhat coal mine,
the author has built a prediction function and
evaluating the accuracy of prediction results
with observation data. The results show that
the proposed function matching the actual
monltorlng data.
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SUMMARY

The shaft set is one of the important parts
of mine vertical shaft and hoist system. The |
article analyses the effected factors to the |
it's operating abilily, as well as introduces the |
method calculation of elongation of the set’s
guides and beams on relation with temperature |
change. :
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