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In this paper, a novel approach for estimating preliminary values of
parameters of the Asadi profiling function (APF) were proposed, then the
least-squares principle was used with these preliminary values and
ground subsidence monitoring data at the Thong Nhat underground
mine to determine to the final parameters of the APF. This function was
performed to predict ground subsidence at the Mong Duong mine where
there are similar characteristics of coal seam to those in Thong Nhat mine
such as: geological, rock geomachenial, and seams’ inclination. The
results show that the Root Mean Square Error (RMSE) and Mean Absolute
Error (MAE) equal to 0.081 m and 0.055 m or 9.9% and 6.7% of maximum
subsidence, respectively, and a correlation coefficient of 0.973. These
results prove that the APF with calculated parameters can be used to
predict ground subsidence due to underground mining in the areas that
have the similar conditions to Thong Nhat mine.
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X4c dinh cac hé s6 mé hinh du béo lin Asadi phu hop dac diém
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Bai bdo dé xudt céng thikc tong quat tinh tri s6 gan dung cla cdc hé s6 mé
hinh dw bdo Iin Asadi. Dwa trén cdc tri gdn dung va sé liéu quan trdc liin bé
mdt do khai thdc than hiim 1o tai mé Théng Nhdt, dp dung nguyén Iy s6 binh
phwong nhé nhdt dé xdc dinh cdc hé sé cia mé hinh. Str dung mé hinh nay
dw bdo dé Iin bé mdt do khai thdc tai mé than Méng Dwong, ddy la mé hdm
10 ¢6 diéu ki¢n dia chdt, tinh chdt co ly ddt dd ciing nhw d9 déc cia via khd
twong dong voi mo Thong Nhdt. Két qua dw bdo dwoc so sdnh vdi sé liéu
quan trdc dé ddnh gla do chinh xdc cua mé hinh. Tir két qua ddnh gid do
chinh xdc cho thdy sai s6 trung phwong RMSE = 0,081 m, sai s6 trung binh
MAE = 0,055 m ldn lwot twong dwong 9,9% va 6,7% dé ltin cuc dai ctia bon
dich chuyén, tirong quanr = 0,973. Vi cdc két qud trén cho phep khang dinh
mé hinh Asadi v&i cdc hé s6 dé xudt phu hop dé dw bdo liin bé mdt do khai
thdc hdm o cdc khu viee ¢6 cdc diéu kién twong tw mé Thong Nhdt.

© 2020 Trwong Pai hoc Mo - Dia chat. Tt ca cic quyén dwoc bao dam.

1. M¢ dau

Quy luét, cwdng d6 va qua trinh dich chuyén

dang, lam co s& cho viéc lwa chon cong nghé va ki
thuét khai thac pht hop, cac bién phap gia c6 cong
trinh,... nhdm muc dich ngin ngira va gidm thiéu

dat da cling nhw bién dang bé mat chiu sy chi phoi
cua dic diém dia hinh, dia chat, thé ndm cua via,
tinh chat co 1y cta cac 16p dia ting va céng nghé
khai thac khoang san,... (Reddish and Whittaker,
2012). Tuy nhién, cac yéu to ké trén déu duoc
phan 4nh thong qua két qua quan tric. Do d6, két
qué quan trac doi voi timg moé khac nhau, hoic
tirng khu vue cia mot mo ¢6 thé stiv dung nhw dau
vao dé xay dung cac mé hinh dw bao thich hop véi
tirng diéu kién cu thé, qua do6 cho phép xac dinh
sém cac quy lut va dai lvgng dich chuyén bién

“Tdc gid lién hé
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anh hwdng tiéu cuc cda qua trinh khai thac mo doi
v(i cac cong trinh (Nguyén Qudc Long & Lé Vin
Canh, 2018). Trong 5 dai lwgng bién dang bao
gom: do ldn (dich chuyén ding), dich chuyén
ngang, bién dang ngang, d6 nghiéng va d6 cong dia
hinh thi d6 lun 1a dai lwgng co s& dé xac dinh cac
dai lwong con lai (Nguyén Qudc Long, 2019). Vi
vy, cac nghién ciru vé du bao dich chuyén bién
dang do khai thac hdm 10 hiu hét tip trung nghién
ctru doi twong chinh la dw bao dai lwgng lun. Hién
nay, c6 nhiéu phwong phap, nhém phwong phap
dw bao ltn bé mat moé do anh hwdng ctia khai thac
ham 10, mo6i phwong phap, nhém phwong phap
déu c6 wu diém, nhugc diém va diéu kién ¢ng
dung thich hop, tiéu biéu ¢ cac phwong phap
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dwoc dé xuat bdi cac nha khoa hoc Nga, Ba Lan,
Trung Quoc, Anh (Agnieszka nnk., 2018; Nguyen
Quoc Long nnk., 2012). Mot s6 cong nghé hién dai
nhw InSAR, GNSS ciing dwoc 4p dung trong thu
thap dit liéu ldn tai cac khu vyc khai thac (Chen
nnk, 2018; Hejmanowski nnk, 2019; Yu nnk,
2014). Tai Viét Nam, da c6 mot s6 nghién ctiru vé
dw bao 1in bé mat va pham vi anh hwdng ctia khai
thac hAm 10 trén bé mat dwoc tién hanh tai bé than
Quang Ninh, cac nghién ctru nay ap dung mo hinh
du bao Knothe va phwong phap Vung twong tu.
(Nguyen, 2016; Nguyen nnk, 2018; Pham nnk,
2019).

Theo Quy pham Ky thuit khai thac ham lo
than va diép thach (B cong nghiép, 2006), thé
ndm cta via than tai Viéet Nam hau hét 1a via
nghiéng va déc nghiéng (sau day goi chung la via
déc), bén canh do dir liéu quan trac dwoc bd tri
theo dang tuyén (Nguyén Qudc Long, 2019) nén
nhom phwong phap ham mat catla phu hop dé dw
bao lin bé mat trong diéu kién cua Viét Nam.
Trong nhém phwong phap nay, mé hinh do Asadi
dé xuit cho phép dw bio lin trong pham vi bon
dich chuyén khi khai thac via déc (Asadi nnk.,
2005). Asadi dé xuadt md hinh xac dinh mat catbon
dich chuyén trong trwong hop khai thac via déc
bang cach két hop hai ham mit cit dang mi, wu
diém cta phwong phdp nay khong chi la dwoc
phét trién trén co s& ly thuyét Knothe dwoc cong
nhan rong khap ma truéc hét & tinh chit ché vé ly
thuyét. D€ mé hinh Asadi dw bao chinh xac, phu
hop véi diéu kién mo - dia chat cua tirng khu vue
can phai xac dinh cac hé s6 ciia mé hinh twong trng
vGi tirng khu vire cu thé. Cac hé s nay co thé dworc
xac dinh thong qua s6 liéu quan trac thuc dia.

Nghién cru nay dwoc tién hanh tai cic mo
Théng Nhit va Mong Dwong, diy la caic moé ham 1o
tiéu biéu tai Viét Nam va c6 cac diéu kién vé dia
chat mo, dia chit cong trinh va géc déc cia via
than kha twong dong (Truc, 1991; Trung tAm ho
trg’ phat trién khoa hoc ky thuat, 2017). So liéu
quan tric tai mé Thong Nhit duoc diung dé xac
dinh cac hé s6 mo hinh Asadi, m6 hinh nay dwoc
ki€ém chirng bang cach so sanh két qua dw bao voi
s0 liéu quan tric tai mé Mong Dwong.

2. M6 hinh Asadi dy bao liin bé mat do khai
thac ham lo via d6c

Khac véi via bang va ddc thodi, trong trueong
hop via déc, qua trinh khai thac sé tao ra bon dich

chuyén bat déi xirng. Chinh vi vy, viéc du bao lin
bé mit khi khai thac via doc ludn phirc tap hon so
véi via bing (Nguyén Qudc Long, 2015).

Duwa trén ham dw béo lin bé mat ciia Knothe
cho trudmg hop via bang, Asadi da dé xudthai ham
mat cat riéng biét d€ dw bao do lin cho hai nira
mat cit phia xudi déc va nguoc déc ciia bon dich
chuyén. Hai ntra mat cit nay dwoc két hop lai véi
nhau thanh mét ham théng nhat dw bao dwong
cong lin qua mat cat chinh cta bdn dich chuyén
nhuw biéu thirc (1) (Asadi va nnk., 2004).

—-s\9 s\4
np(si) = Nmax- |C- e_f(L_l) +d. e_p(E) (D

Trong do: nP  , 1a gi tri 6 lun cta diém cin
xac dinh trén mat cit chinh bon dich chuyén; 17,45
14 d6 lan cwc dai cia bon dich chuyén; s 1a khoang
cach tir diém c6 d6 ldn cuwc dai (tAm bon dich
chuyén) t&i diém can tinh, s mang gia tri 4m (-) doi
vGi cac diém & phia ngugc doc va dwong (+) déi
vi cac diém & phia xudi déc cia bon dich chuyén;
L; va L; 1an lwot 1a ban bén dich chuyén theo
hwéng ngwoc va xudi doc, cac tham s6 nay dworc
xac dinh dua trén két qua quan tric hodc trén cac
ban vé mit cit; Cac hé s6 £ g, p, ¢ ciia md hinh
duoc xac dinh théng qua két qua quan trac thuc
dia; c va dla cac hé so diéu kién dé két noi hai nira
mat cat clia bon dich chuyén thanh 1 duwdong cong
lién.

3. Phwong phap xac dinh ciché s6 cia m6 hinh
dw bao

3.1. Xdc dinh tri gan diing ctia cdc hé sé

Trong mé hinh dw bao Asadi, d6 lin du bao
dworc tinh theo biéu thirc (1). Gid tri cAché sé f, g,
p, q c6 thé dwocxac dinh dwa vao sé liéu quan tric.

Ky hiéu n,,)1a gia tri quan tric; Vs, 1a gia tri
hiéu chinh, theo nguyén ly s6 binh phwong nhé
nhat ta c6:

—s q

g S
’Mo+Wm=nmm-a€ﬂH)+de”&ﬁ (2)

Hé phuong trinh s6 hiéu chinh (2) 1a loai ham
phi tuyén, cho nén khi 4p dung nguyén ly s6 binh
phuwong nhé nhat, gidi phap théng dung la dwa
ham nay vé dang tuyén tinh. V&i muc dich nay,
trwdc hét, biéu dién cac hé s6 f, g, p, q qua tri gan
dung £°, g° p°, q° va s6 hiéu chinh twong trng:
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!(f=f°+5f
— 0
g=9- +6bg

3
p=p’+dp ®
lq=q°+6q

Pé xac dinh gia tri gan dang £, g° p° q°
tién hanh dao ham riéng tirng phan theo cac bién
f, 9,p, q. T biéu thixc (2), 1ay logarit tw nhién hai
vé theo tirng bién, ta co:

—s\9
ln[n(si)] =InNpe +InC—f (H)

o (—s)g _ ln[n(si)]—ln Nmax—InC (4')
Ly - f
Ap dung biéu thirc (5) cho 2 gi tri bt ky tai
vi triivai+1 (s;<0, s;,1<0) trong chudi s6 liéu do,
sau do chia hai biéu thirc d6 cho nhau ta dworc:
(—Si/Ll)go _ ln[n(si)]_ln(nmax)_ln(c)
(=Sira/LD)9°  Infnsyy )= n(max)—n(c)

(5)

T d6 tinh dwoc gia tri gan ding cta g 1a g°
theo cong thirc:

n[n(s)l-n(max)-lnc ]

ln[n(si+1)]_ln(7]max)_ln 4

g9° =logsy, . [ (6)

Thay g° vao biéu thirc (5) tinh dwoc gia tri
gan dung cla f la:
_ ln[n(si)] - ln(nmax)
~(Si/L1)9°
Cling v&i cach lam twong tw c6 thé tinh dworc
gia tri gan dung ctia q° va p° twong ing véi hai gia
tribatky taivitri k vak + 1 (s > 0,541 > 0)
nhw sau:

fo=

()

ln[r] s ]_ln(nmax)—lnd

q° = log s, l [ (sx) - - d] ®)
Sk+1 nn(sk+1)] N(Mmax)—In
0 _ ln[n(sk)] — In(Mmax)

S /L) ®)

3.2. Xdc dinh hé s6 ctia mé hinh

Néu céc tri gin ding cta 4n s6 dworc xac dinh
x4p xi v&i gia tri chudn cta chung thi cac s6 hiéu
chinh ctia cac 4n s sé la nhirng gia tri nho, khi dé
ta c thé khai trién cac ham 7P, theo chudi
Taylor va chi gitt lai cac s6 hang bac nhit ctia 6f, g,
&p, 6q. Sau khi khai trién ta c6 phwong trinh dang
tuyén tinh (10):

(s,
— PO 0 ,0 .0 .0 i
Ving) =1 9500 )+< 3, )05f+

on(s)) 01(s;) 9n(sy
(2] 2390 (22) 8- 0

g p

Trong do:

M, =Si\? —p(5%)’
—n(SL) = "Nmax-C- (—l> .e f(Ll) (11a)

af L1
an(si)
ag
—=Si\9 =S\ (=50’
= _T’max-c-f-( l) ln( l)e f(Ll) (11b)
Ly Ly
0 . ST (Si q
e —Nmax- d- (—‘) (@) (11c)
dp L,
AUIEh) 51\’ Si —p(ﬁ)q
== — a.p.\—J . — L 11
9, Nmax-4-P (L2> In <L2)e 2/ (11d)
Ky hiéu s6 hang tv do:

£ =" (f%9%p% 4% —niy  (12)

Kéthop cac biéu thirc (11a+11d) va (12), biéu
thirc (10) c6 thé dwoc viét lai nhw sau:

077(5-)> <arl(s-)>
V =<—l 8 +(—2) 5
s, af , f ag . g

o s, ons;
+ Tts 6, + Mt 6q+L; (13)
dp 0q
0 0

Ky hiéu hé s6 cia phwong trinh s6 hiéu chinh

s [ 9N¢s; . Lo
la (L‘)> = a;; v0ij=1, 2,3, 4 twong ing voicac
9f.9p.a 0

ansé Sf, 69, 5p, 5q, khi dé, ta sé duwogc phwong trinh
sO hiéu chinh dang tuyén tinh, phwong trinh nay
con goi la phwong trinh sai s6 va c6 thé mo ta tong
quat dw¢i dang ma tran nhw sau:
V=AX+L (14)
Trong d6: A 1a ma tran hé s6, V la véc to sd
hiéu chinh, L 1a véc to s6 hang tw do, X1a véc to 4n
sO voi:
117 Q12 Q13 QA1g

az1 Az dz3 Qg
A= ;

an,l an,2 an,3 an,4
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[5f1
v=|"2|. 1= H x_|69|

Tr cac phwong trinh s6 hiéu chinh (14) talap
dwoc hé phwong trinh chuin (15). Nghiém ctia hé
phwong trinh (15) chinh la véc to s6 hiéu chinh
cda an s6 va dworc xac dinh theo (16).

(ATA)X+ (ATL)=0 (15)
X=-(ATA)1.(ATL) (16)

Thay cac gia tri X (6f, 8g, 6p, 6g) nhan dworc tir
(16) va cac gia tri gan ding cta cac hé sé twong
trng nhan dwoc tir cac cdng thic (11a), (11b),
(11c) va (11d), gia tri bon hé s6 cia md hinh dw
bio Asadi dwoc tinh theo biéu thic (3).

4. Panh gia d¢ chinh xac két qua dw bao

Do chinh xac cia két qua dw bao dworc xac
dinh théng qua cac gia tri d 1éch (4,); sai s trung
binh (MAE); sai s6 trung phwong (RMSE) va
twong quan (r) gitta gia tri d6 lin quan tric va dw
bdo nhw cac cong thirc (17), (18), (19) va (20)
(Chai & Draxler, 2014; Salazar nnk., 2017).

Ai=71p(sl.) R/ Ieh) (17)

Diém quan tric \ .

RMSE = [ES1,01- 002 (19)

MAE =¥% |ni—n|/n (19)
iy =) (n? =17

\/zl =2 3, (=0

Trong do: r - hé s6 twong quan; n; va r)f -
twong trng 1a gia tri quan trac va gia tri du bao cia

(20)

diém tht i; 7, va n? - twong Gng 13 gia tri trung
binh ctia tri quan tric va tri du béo.

5. Xay dwng mo hinh dw bao lin do khai thac
ham 1o tai mé Thong Nhat

M6 Théng Nhit nam & phia bic thanh phd
Cam Pha, tinh Quang Ninh, c6 dién tich khoang 5,5
kmz2, Phia bic mo gidp khoang sang than Khe
Cham, Khe Tam, phia dong gidp mé than Peo Nai,
phia nam giap thi x4 CAm Pha, phia tiy giap
khoang sang Khe Sim.

S6 liéu quan tric tai mo than Théng Nhat
dung dé xay dung mé hinh du bao dwoc iy tir
tuyén D vudéng goc véi phwong via. Khoang cach
gitra cAc mdc1a 10+30 m, tong thoi gian quan trac
12 11 chu ky, mdi chu ky trung binh cach nhau

Mt cét bon
dich chuyén

\

Hinh 1. Mdt cat tuyén quan trdc D mé Théng Nhdt.
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3 thang (Truc, 1991). Méc khong ché dau tuyén
dwoc truyén do cao theo tiéu chuin do thiy chuin
hang IV. Mit cit tuyén quan trac va biéu do do ltin
tuyén D mo Théng Nhat nhw Hinh 1.

bEé xiy dung mo hinh du bao, trwéc hét cin
xac dinh cac thong s6 dau vao cia mo hinh bao
gom: gia tri do 14n cuc dai, cac ban kinh bon dich
chuyén. Cac théng s6 trén cé thé wéc tinh dwa vao
cac thong s6 khac nhw goc dich chuyén bién, goc
lan cuc dai, chiéu day via va do siu khai thac.
Trong trwong hop moé Thong Nhit, cac thong s
nay dworc trinh bay trén Bang 1 (Trtc, 1991).

Bdng 1. Cdc théng sé dich dong dia chdt khai thdc
mé than Théng Nhat.

x(do) | p(do) | y(dd) 6 (d9)
22 60 75 72

m(m) | L(m) H (m) Mmazx (1)
25 80 140 1.386

St dung s8 liéu quan tric cta 17 diém trén
tuyén dé xac dinh 4 hé s6 ciia mé hinh, 6 diém con
lai la cac diém D2, D5, D7, D11, D18 va D22 dung
dé kiém chirng do6 chinh ctia mé hinh dv bao. T
cac dirliéu quan tric va cac thong s6 dia chat - khai
thac nhw trén Bang 1, da xac dinh gia tri bén hé so,
cu thé: f=6,46, g=2,75, p =4,50, q=1,82. Thay gia
tri ca cac hé s6 nay vao biéu thirc (1) ta dwgc mo
hinh dw bdo d6 lin theo hwéng doc via khai thac
bé mit mo6 Théng Nhat dwdi dang ham mi (21):

_5\2.75 511,82
Nes) = Nmax- c.e_6'46(a) + d.e_4'50(5) (21)

M6 hinh (21) cho phép xac dinh dwoc do lun
cia bat ky diém nao trén mat cit chinh theo
hwéng ddc cta via. Do d6, st dung mé hinh nay dé
tinh lai gia tri do 1un cho 17 diém dung dé xac dinh
cac hé s6 nham danh gia dd tin cdy cia cac hé s
tinh dwgc. Két qua cho thiy sai sé tinh tir m6 hinh
dv b4o va két qua quan tric cia 17 diém nay la
nho, véi RMSE = 0,081 m, MAE = 0,061 m lan luot
twong dwong 5,8% va 4,4% d6 lin cuc dai cia bon
dich chuyén. Két qua tinh lai d6 l4n cta cac diém
tlr md hinh dw bao (21) cling nhw gia tri dd 1éch A;,
twong quan r va cic sai s6 RMSE, MAE duoc trinh
bay trén Bang 2. Tl cac gia tri ndy c6 thé khang
dinh cac hé s6 cia mo hinh da dworc xac dinh chinh
xac. Nham danh gia kha ning dw bdo clia m6 hinh
(21), st dung md hinh nay dé dw bao do lin cho
cac diém D2, D5,D7,D11, D18 va D22, day la cac

Bdng 2. Ddnh gid dé tin cdy ctia cdc hé so.

Tén didm Do lan thue té| DO lin dw bdo | o léch
Ns;) (M) Py M) | A; (m)
D1 0 -0,002 0,002
D3 -0,175 -0,112 -0,063
D4 -0,230 0,211 -0,019
D6 -0,35 -0,458 0,108
D8 -0,875 -0,836 -0,039
D9 1,046 -1,004 -0,042
D10 1,206 1,187 -0,019
D12 -1,239 -1,339 0,100
D13 1,311 -1,383 0,072
D14 -1,386 -1,386 0,000
D15 1,116 -1,076 -0,040
D16 -0,923 -0,301 -0,122
D17 -0,429 -0,628 0,199
D19 -0,311 -0,239 -0,072
D20 -0,100 -0,138 0,038
D21 -0,155 -0,075 -0,080
D23 0 -0,015 0,015
RMSE (m) 0,081
MAE (m) 0,061
r 0,988

diém khong tham gia vao qua trinh tinh todn xac
dinh hé s6 ctia mé hinh. Gia tri d6 lun dw bao cia
cac diém nay va sai s6 dw bao dwoc trinh bay trén
Bang 3.

Bdng 3. Bdnh gid dj chinh xdc dw bdo.

Ten didm Do 1an thyece t€ D0 lin dw bdo| po léch
Tl(sl-); (m) Up(sl.), (m) Ai: (m)
D2 -0,120 -0,065 -0,055
D5 -0,307 -0,338 0,031
D7 -0,585 -0,648 0,063
D11 -1,365 -1,295 -0,070
D18 -0,370 -0,422 0,052
D22 -0,035 -0,031 -0,004
RMSE (m) 0,051
MAE (m) 0,046
r 0,994

Tong hop két qua trén Bang 2 va Bang 3 nhin
thiy, tit ca c6 19 trong tong s6 23 diém c6 do 1éch
nhé hon +0,100 m (nhé hon 7,2% dd Iun cwc dai).
Sai s6 RMSE va MAE tong hop cho toan bo 23 diém
trén tuyén D13 0,072 m va 0,057 m (twong dwong
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5,0% va 4,0% gia tri d6 1an cuc dai), twong quan r
toan tuyén = 0,996. Véi két qua do 1éch dw bao va
quan trac rat nho co thé cho phép danh gia mo
hinh dw béo (21) c6 tinh phu hop cao véi két qua
quan trac. Bi€u do so sanh dwdong cong dw bao va
dudng cong ltn quan trac cta tuyén D moé Thong
Nhat nhw trén Hinh 2, bi€u d6 thé hién sy twong
quan cda ching nhw trén Hinh 3.

6. ’ng dung mé hinh dw bio (21) trong diéu
kién m6 Mong Dwong

M6 hinh (21) & trén dwoc thir nghiém dw bao
d6 lin bé mat do khac ham 1o tai mé Méng Dwong,
day 12 mo c6 cac diéu kién dia chit, khai thac
twong tw nhw mo Thong Nhat. Dic diém dia chit -
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khai thac ctia khu vuc nghién cru nhw sau: Chiéu
day via trung binh via than m = 2,5 m, géc d6c via
trung binh a = 25 d9, cic thong sé dia chat - khai
thac khac nhw d6 lan cwc dai, goc dich chuyén
bién, goc lan cuc dai, ban kinh bén dich chuyén, va
d6 siu khai thac , ... duwgc thé hién trén Bang 4
(Trung tAm ho tro phét trién khoa hoc ky thuat,
2017).

S6 liéu quan tric st dung cho muc dich
nghién ctru dwoc 14y tir tuyén D nam trén khu v
10 cho' s6 2 ciia Via 9 khu Bic Mong Duong. Lo cho
bat dau khai thac tir quy Il ndm 2013, dén quy II
nam 2014 thi khai thac xong hoan toan. Tiép dén
két qua du bao nay dwoc so sanh véi so liéu quan
trac d€ danh gia do chinh xac dw bao cia mo hinh
dé xuit.

Khoéng cach tinh tir tim bon dich chuyén (m)

-280
0.0

-230

-180 -130

-0.2
-0.4
-0.6

-0.8

Do lin (m)

-1.0
-1.2
-1.4

-1.6

-80

= @& -DPudng cong lun du bao

-30 20 70 120 170

—&— Dudng cong lin thue té

Hinh 2. So sdnh dwong cong liin thuwe té'va dw bdo tuyén D mé Théng Nhadt.

1.6 -1.4
—
E
\ﬁ
£ %o
.
a e
’.
o
0.
ee®

-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0

0.0
F ®

-1.2
-1.4

-1.6

Quan triic (m)

Hinh 3. Twong quan giiva két qud quan trdc va dw bdo tuyén D mé Théng Nhdt.
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St dung mo hinh (21) d€ dw bao d6 lun cua
tAt ca cac diém trung véi cac diém quan trac trén
tuyén D mo Mong Dwong. Két qua dw bao dwoc
trinh bay trén Bang 4. Trén co s& do 1éch gitra gia
tri do 1un quan trac va gia tri dw bao tir mé hinh
cdia diém twong tng c6 thé dwa ra danh gia do
chinh x4c ctia m6 hinh. Két qua cho thay sai s6 tinh
tir mo hinh dw bao va két qua quan trac 1a nhé. Véi
sai s6 RMSE = 0,081 m, MAE = 0,055 m Ian lwot
twong dwong 9,9% va 6,7% do lin cuc dai cia bon
dich chuyén. Két qua dw bao do lin cta cac diém
trén tuyén D mé Mong Dwong cling nhw gia tri do

1éch A; va cac chi s6 RMSE, MAE, r dwoc thé hién
trén Bang 5. Biéu do6 so sanh gitra duwong cong do
lan thuc té va dw bo cling nhw twong quan cda
ching nhuw trén cac Hinh 4, 5.

Bdng 4. Cdc tham sé dich dong - dia chdt - khai thdc
tuyén D mé Méng Dwong.

Thong s6 dia chit - khai thac
al|lB |y |0 |m| L |H]|Ll|L2 \Nmax
(d6)|(d6)|(dd)|(dd)|(m)|(m)|(m)|(m) (m)| (m)
25 45| 65|60 (25(190(110{204|261|0,816

Bdng 5. Két quad dw bdo va dé chinh xdc dw bdo tuyén D mé Méng Dwong.

Tén diém D6 lan thue té 7, (m) b6 lin duw bao np(si) (m) Do léch A; (m)
D1 0 -0,001 0,001
D2 -0,021 0,000 -0,021
D3 -0,029 0,000 -0,029
D4 -0,089 -0,008 -0,081
D5 -0,17 -0,026 -0,144
D6 -0,203 -0,073 -0,130
D7 -0,369 -0,164 -0,205
D8 -0,437 -0,281 -0,156
D9 -0,594 -0,434 -0,160

D10 -0,653 -0,605 -0,048
D11 -0,782 -0,740 -0,042
D12 -0,816 -0,816 0,000
D13 -0,796 -0,790 -0,006
D14 -0,673 -0,690 0,017
D15 -0,656 -0,613 -0,043
D16 -0,584 -0,524 -0,060
D17 -0,465 -0,435 -0,030
D18 -0,351 -0,340 -0,011
D19 -0,268 -0,261 -0,007
D20 -0,174 -0,202 0,028
D21 -0,125 -0,112 -0,013
D22 -0,023 -0,058 0,035
D23 -0,034 -0,042 0,008
D24 -0,006 -0,028 0,022
D25 0 -0,013 0,013
RMSE (m) 0,081
MAE (m) 0,055
r 0,973
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Khoing cich téi tim bén dich chuyén (m)
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Hinh 5. Twong quan giiva két qud quan trdc va dw bdo tuyén D mé Méng Dwong.

V&i két qua do 1éch gitra gia tri d6 1Gn tinh tir
mo hinh dw bao (21) va két qua quan trac rat nho
nhuw trén, c6 thé danh gia mé hinh nay c6 tinh phu
hop véi két qud quan tric tai mé than Mong
Duwong. Két qua danh gia do chinh xac cho phép
khang dinh m6 hinh nay c6 thé dwoc ap dung cho
cac via than c6 diéu kién dia chit, khai thac twong
tw.

7.Kétludn

Trong nghién ctru nay, gidi phap xac dinh cac
hé s6 ciia mé hinh Asadi trong dw bao lin bé mat
do khai thac via d6c dwoc dé xuat bao dam tinh
chat ché vé ly thuyét va don gian trong tinh toan.
Trén co s& ly thuyét cia phwong phap Asadi va
diéu kién cu thé ctia moé than Thong nhit, 4p dung
thuit giai dé xuat da xac dinh dwgc cdc cachéso f,
g, p, ¢ cia mé hinh dw bdo Iin bé mat theo hwéng

ddc cha via. Két qua kiém chirng mé hinh theo di
liéu thuc té tai moé Mong Dwong c6 cac diéu kién
dia chat, khai thac twong tw mo Thong Nhat cho
cho phép khang dinh dé chinh xac ctia mé hinh va
dé tin ciy cua phwong phap duoc dé xuit dé irng
dung cho cac via khai thac than doc tai Viét Nam.
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