KHOA HOC VA CONG NGHE Mo

NGHIEN CUU XAY DUNG MO HINH DU BAO GOC LUN CUT BAI
P& XAC PINH DICH CHUYEN BIEN DANG MAT PAT
DO KHAI THAC HAM LO VUNG THAN QUANG NINH

) ién nay da c6 nhiéu phwong phap dwgc phat
rl trién dé dw bao cac théng sé dich chuyén do

anh hwéng ctia khai thac ham 1o. Tay thudc
vao ndi dung va muc dich nghién ctru ma co thé
phan thanh céc phwong phap khéc nhau nhu:
phwong phap phan tich ly thuyét, phwong phép ham
xap xi, phuwong phap ham anh hwéng, phwong phap
biéu d6, phwong phap mé hinh vat ly va phwong
phap mé hinh s [1]. Phwong phap ly thuyét duwa
vao ly thuyét dan hdi va co hoc ly thuyét dé giai thich
c4c co ché dan dén sut Iun bé mat. Phwong phap
ham x&p xi vé co ban la mét phuong phap dwong
cong pht hop v&i dwdng cong lun thuc té trong mot
mé hodc khu virc cu thé. Phwong phép ham anh
hwdng dwoc xay dwng dwa trén cac sb liéu quan
trac lun va xay dung méi quan hé gilra cac thong sb
dich chuyén, dé tir d6 dy bao dwoc cac théng sb
dich chuyén & khu vue khéc. Phwong phap mé hinh
vat Iy chi yéu 1& md hinh vat liéu twong duwong
nham xac dinh cac géc dich chuyén va kiém soat
qua trinh sut Iin b& mat. Phwong phap sé duoc dwa
trén xap xi bang sd clia phwong trinh cac théng sb
dich chuyén, dé la phuwong trinh biéu dién méi quan
hé gilra thong sb dich chuyén véi cac yéu tb dia
chét, khai thac [2], [3].

Tuy nhién méi phwong phap van con c6 nhirng
nhwoc diém nhét dinh. Phu’omg phap ly thuyét phal
dwoc don gian hoa dé giai quyét cho nhirng dleu
kién dia chat phirc tap. Phuong phap ham xép xi
chi thich hop cho dw bao trong truéng hop thiét
dién gwong 16 cho 14 hinh chi¥ nhat va via la ndm
ngang hay déc thodi. Mac du phwong phap ham
anh hwéng cé thé du bao lin trong truéng hop
guong 16 cho co thiét dién bat ky nhwng né lai bi
han ché trong trwéng hop goc déc cua via Ién. D6
chinh xac cta phwong phap sb phu thuéc vao tinh
chét clia khoi dat da, két qua do trwdng (rng suét.
Hién nay trén thé gi¢i phwong phap ham xap xi va
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ham anh hwéng dwoc str dung rong rai hon ca.

Viéc dw bdo cac théng s6 dich chuyén mét dat 1a
mot cdng viéc rat quan trong, trong dé géc lin cuc
dai 1a dai lwong d& dw béo vi tri va do lun Ién nhat
clia mat dat do anh hwdng clia khai thac ham 16 va
noé co lién quan chat ché voi goc déc cla via than.

Trong bai bao nay da nghién clru mét phwong
phap dw bao géc lin cwc dai trén co s& thiét lap
phuo’ng trinh hdi quy glwa goc lin cwe dai va goc
déc chia via cho méot s& mé than & ving than
Quang Ninh.

1. Nghlen ctru méi quan hé glwa goc lan cuwc
dai va goc déc cua via

Goéc déc & cha via than 1a mét théng sb6 quan
trong dé dw b&o lun mat dat va né co gia tri trong
khoang t 0° dén 90°. Tuy nhién, d& déc cla via
dwoc phan thanh cac mirc khac nhau tay thudc
vao muc dich nghién ctru. Déi véi via c6 goc dbc tir
0° dén 35° 1a via déc thoai, via cd goc dbc tir 36°
dén 54° 14 via dbc nghiéng, néu via co goc dbc tir
55° dén 90° 1a via déc dang. Tuy nhién, dé tinh dLP
bao do Iin bé mét dat bang cach str dung ham xap
xi hodc ham anh hwéng can phai xac lap duwoc mbi
quan hé gitka géc ltn cyc dai () va goc dbc cla
via (8) v&i nhitng d6 déc khac nhau. Trong [2] da
chi ra réng c6 mdi quan hé gitra géc lun cyc dai va
goc déc cla via duoc thé hién trong phuong trinh
khac nhau tity thudc vao vj tri, didu kién dia chéat
cla via than.

Duwa trén két qua tdng hop va phan tich méi lién
hé gitra goc lun cyc dai va géc dbc clia via & mét
s6 mé than ca Trung Quéc [2] rdt ra duwoc két qua
theo hai loai d6 dbc cua via nhw sau:

% Dbi v&i via c6 goc dée nhd hon hay bang 45°:

6=(90°-0,68.5). : (1)
< DO6i v&i via ¢6 goc doc Ion hon 45°:
0=(28,8°+0,68,5). (2)
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Cac cong thire (1) va (2) dwoc st dung rong rai
dé du bao sut lun bé mat d4t cho cac mé than &
Trung Quédc. Cac két qua nghién ciru twong tw vé
méi lién hé gitra goc lun cyc dai va goc dée cia via
cling da dwoc nghién clru & mot s nwdc khac. O
Ba Lan céc nha khoa hoc mé da dua ra cong thirc
biéu dién méi lién hé gira goc lan cuc dai va géc
déc clia via, véi didu kién ctia §<60° [1]:

0=(90°-0,67.5). (3)

O Vuong qudc Anh cac nha khoa hoc mé da
dua ra cong thirc ham bac 2 biéu dién méi lien hé
gitra goc lun cye dai va goc dbc cua via, véi didu
kién cta a = 30° [1]:

8=(90°-1,3335+0,0148.5°). (4)

Doi voi bé than Dén bat (Lién bang Nga), goc
lun cwe dai dwoece tinh theo cdng thirc thire nghiém
B).l:

8=(90°-5). (5)

O Viét Nam viéc xac dinh géc lun cuc dai duwoc
tinh theo cong thirc (6) [8]:

6=(90°K.5). (6)
Trong d6: K - Hé sb dugc xac dinh bang ty sé
K=(h/H); h - Chiéu day I6p pht dé tw va H 13 chidu
sau khai thac. _

Qua céc két qua nghién ctru & cac nudce trén
thé gioi nhan thay rang gitra goc lun cuc dai va goc
doc cla via c6 méi lién hé véi nhau. Két qua so
sanh gia trj goc IUn cwe dai tinh theo cac cbng thirc
(1), (3) va (4) cia cac Quédc gia Trung Quédc, Ba
Lan va Vwong quéc Anh duroc thé hién & (Bang 1).

Bang 1. Gia tri goéc lun clre dai dy bao duoc tinh
theo céng thire cia mét sé quéc gia

Duya vao két qua & Bang 1, biéu thj trén bidu dd
mdi quan hé gitta goc Iun cuc dai va géc gée clia via
tlr 0° Gén 90° & cac qudc gia Trung Quéc, Ba Lan va
Anh nhir hinh H.1. Két qua so sanh duwoc thé higén &
hinh 1. mac di c6 su khac biét v& didu kién dia chat
nhung s chénh l&ch cla gia tri gée Iun cuc dai la
khong Iom. G2c bit 12 cac cong thire dw bao clia cac
nha khoza hoc Bz Lan va Trung Quéc kha phit hop véi

ﬂc‘nuﬁrlﬁ,sﬁ-mw

nhau, diéu d6 chirng t6 sw hop Iy clia cac cang thirc
da néu ra. Géc Iin cyc dai giam khi goc déc cda via
than tang tr 0° dén 45° gdc lun cyc dai tang khi goc
déc clia via tang tir 45° dén 90°.

—e— Trung Quéc
—#— Ba Lan
—&— Anh

H.1. So sénh mbi quan hé gitra géc lin cuc dai
va goc déc cua via & mot sé Québc gia

Dwa vao cong thirc thé hién méi quan hé gitra

- g6c lin cue dai va goc déc cla via & mot sé quéc

gia nhan thay mét diéu 1a trong nhitng didu kién
nhat dinh khi géc déc cta via § bing 0° hosc bang
90° thi géc Iun cie dai 6 béing 90°. Khi géc déc cla
via bang 45° thi géc Iin sé co gia tri nhé nhét. Téng
hop ca hai truong hop khi géc dée clia via thay ddi
ter 0° dén 90° thi méi quan hé gitra géc 1Un cuc dai
va goc dbc clia via sé co dang ham sb sin va duoc
thé hién nhw & céng thirc (7) [1]:
8=[90°-A.(sin25)?. (7)
Trong d6 A 1a hé sb phu thudc vao digu kién dia
chat clia ving nghién ctru. Dua theo cac sb ligu
thu thap dwgc & cac mé than clia Trung Quéc da
xac dinh dwoc hé sb A=28,5°, khi d6 biéu thire (7)
c6 thé duoc viét lai theo cong thirc (8):
6=[90°-28.5° (sin25)?. (8)
Biéu db biéu thj moi quan hé gitra géc Itn cuwe
dai va goc déc clia via theo cang thire (8) dwoc thé
hién nhw & (hinh H.2).

H.2. Méi quan hé gitra goc Iin cue I
va goc déc cla via theo ham sin

So séanh d6 thi & hinh H.1 va hinh H.2, nhan
thay rang cac biéu thirc biéu thj méi quan hé gica
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géc lun cwe dai va géc déc clia via theo cac cong
thire (1), (2), (3), (4) va (8) kha phu hop véi nhau.
Qua cac phan tich & trén cho thay rang dé dy bao
goéc lun cuc dai trong trwdng hop goc déc cua via
nhé hon 45° thi co thé s dung edng thiec (8), con
trong treorng hop gée déc cha via Ion hon 45° thi
ap dung cong thoe (9):

08=(90°-K.3); (8)

8=(a.+a.5). 9)
Trong dé: K, a,, a; - Cac hé sb lien hé duoc xac
dinh dwa trén phwong phap phan tich hdi quy.

2. Xac dinh cac hé sé cua phwong trinh héi
quy goc lun cwc dai

Tl phwong trinh (9), cac hé s a, va a; duoc
xac dinh dya trén nguyen tac cla phuong phap s6
binh phwong nho nhét, ttrc 1a ham sé (10) phai dat
gia tri nhd nhat:

S=3(0,~ag - 25,2 =Min (10)

=1 '

L&y dao ham riéng ctia ham sb S véi bién sb a,
va a; cla phwong trinh (10) sé duwoc hé phuwong
trinh sau:

853

-2) (6, - 5,)=0
aao ;( i ao a1 |)
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Ta sé& nhan dwgc hé phwong trinh (14):
na, +Nna,5 = nd
A (14)
na,d+na,;5° =nd.0
Gjéi hé phwong trinh (14) sé xac dinh dwgc cac
hé s a, va a; theo cdng thirc (15):
852558
52 7(8)2
_50-38
62 _ (S)Z
Twong tw nhw vay, véi phuwong trinh (8) hé sb K
dwoe xac dinh theo cdng thire (16):

(15)

90"%8i ~305,
i=1 - i=1 .
.8
i=1

Chét lwong clia phwong trinh héi quy goc Iun
cue dai theo géc dbc cua via duwoc danh gia bang
hé sé twong quan bdi va dwoc xac dinh theo cong
thire (17):

K= (16)

s (17)

Tl cac cong thirc xac dinh hé sé cla phuwong
trinh hdi quy, mot ch"u’omg trinh may tinh dwoc thanh
lap (H 3), tir d6 co6 thé dy bao dugc goc lin cuc dai
cho via than khi biét dugc goc déc cla chung

H.3. Churong trinh hoi quy goc lin cuc dai

3. Thiét Iap mbi quan hé gilra géc lun cwe dai
va géc déc cua via cho mét so mé than ving
Quang Ninh

Dua trén két qua nghién clru vé mdi quan hé
glwa goc lun cwe dai va goc doc cua via than & mot
sb nuwoc trén thé gisi. V&i s6 liéu thu thap duwoc ve
goc déc cda via than va goc lin cwc dai & mot sb
md than ving Quang Ninh [8], dwa vao thuét toan
da néu & trén, thyc hién chwong trinh may tinh
(hinh H.3), nhan dwoc phwcrng trlnh hdi quy goc
lun cwc dai theo goc déc clia mét s6 via than ving
Udng Bi- Quang Ninh nhw sau:

< D6i voi via co géc dbc nhd hon 45%

6=(90°-1,26.5); R*=0.9228. (18)
< Dbi voi via c6 goc dbe Ion hon 45
0=(-22.59°+1,42.5); R?=0.9780. (19)

Sau khi thwe hién chwong trinh, dwa vao ham
héi quy tinh dwoc goc lan cyc dai dw bao va do
chénh léch gitra gia tri thuc té va gla tri héi quy
trong hai trwong hop géc doc cua via nhd hon
45° va I6n hon 45°, két quéa dwoc thé hién nhu &
Bang 2.
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Bang 2. Két qua d bao géc lun cuc dai khi géc
dbc via nho hon 45°

ST

Bang 3. Ket qua du' bao goc Idn cuc d’af khr goc
déc via Ién hon 45°
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H.4. Biéu dé duong cong ham héi quy
goc lun cue dai theo géc doc via

Phuong trinh héi quy khi géc déc via nhé hon 45°;
0=(90°-1,26.5). (20)
Hé sé tuong quan bdi: R?=0.9228

Phuang trinh héi quy khi géc déc via 16n hon 45°%
0=-22.59+1.42.5. (21)

IEX conc newice m, si 1 - 2016

He s6 tuong quan boi: R?=0.9780.

Trén biéu dd dwong cong thwe té va dwdng
cong hoi quy thé hién méi lién hé gitra goc Iin cuc
dai va goc dbc cla via dwoc thé hién nhw hinh H.4.
Buong cong hdi quy & hinh H.4 gan voi dwong
cong thuc té diéu do chirng té phuwong trinh hoi
quy xay dung dwgc phan anh ding voi thue té.

4. Két luan

Géc lin cyc dai la mot théng sé quan trong dé
dw bdo vi tri xay ra d6 IGn I&n nhat cia mat dat do
khai thac ham 10, glup bao vé an toan cac céng

~ trinh trén mat dat. D& dw bao dai lwgng nay, bai bao

da phan tich va thiét Iap dwgc méi quan hé gitra goc
lin cwc dai (8) va goc déc (8) cla via than. Mét
cdng thirc méi da dworc thiét 1ap cho cac via than &
mét sé mé ving Udng Bi-Quang Ninh trén co sé
phwong phap phan tich héi quy gitra géc lun cwc
dai va goc dbc cia via trong hai trwéng hop:

< Khi géc déc cla via nhd hon 45° phuwong

= ~_trinh hdi quy cé dang:

6=(90°-1,23.5). (22)

+ Khi géc dbc cla via I6n hon 45° phuong trinh
hdi quy cé dang:

08=(-21,7+1,4.5). (23)

Dwa vao cac phuong trinh hdi quy nay va thuat
toan dé xac dinh cac hé sb cia phwong trinh hoi
quy, mét chwong trinh may tinh da dwoc xay dwng
dé c¢6 thé dw bao dwoc nhanh va chinh xac goc lin
cwre dai khi biét goc dbc cha via than.O
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Nguwdi bién tap: V6 Trong Hing

SUMMARY

Since early 2009, open-pit mining was no |
~ longer conducted. Most of the explored areas |
. from level 122 and above have been exploited, |

| the rest, especially at level -300 m and lower

. was roughly studies. In order fo ensure mine |
development, particularly exploiting at the |

- depth of under -300 m, it is necessary to study |
. the morphological and structural characteristics |

of coal seams to provide the foundation for |
prospecting and determining the network of |
prospecting works. On the basis of research results, |
prospecting and actual exploiting documents of |
Ha Rang coal mine, the paper discusses about |
the geological structure, distribution and §
changing characteristics of coal seams at -300 |
m and lower of Ha Rang coal mine. The paper |
also assesses the potential of coal at this depth |
to provide the basis for prospecting and |
exploiting activities in the near future. |
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SUMMARY

Maximum settlement (subsidence) angle ;
is an important parameter to predict the |
. location = happens

largest settlement of |
B ground by underground mining. To estimate |

| this quantity, the paper analyzed and |
| established a relationship between maximum |
| settlement angle (8) and slope angle (5) of |
. coal seam. ]
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SUMMARY

This paper presents the research resutts
the residue filtration capacity in

. _concentrating tank for Processing Workshop

2 in Coal Company Ctra Ong Coal-

. Vinacomin. Authors confirmed this residue
. can easily filtered and put into vacuum fliters :
sses for dewatering.




