KHOA HOC VA CONG NGHE MO
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XAC BINH CAC THAM SO CHUYEN DI ToA DO TU
HE HN-72 VE HE VN-2000 CHO VUNG THAN QUANG NINH

PGS.TS. DANG NAM CHINH, KS. NGUYEN DUY GIAP

WP rong nhiéu nam qua, theo quy dinh cla
r nganh, cac phong ky thuét trac dia-dia hinh
cla cac md thude ving than Quang Ninh da
st dung toa d6 hé HN-72 vGi phép chidu toa do
phéng Gauss-Kruger, mi 3 d6, kinh tuyén trung
~ uong Ly=108°. Hién nay, theo quy dinh méi cdia nha
nudc déi véi tinh Quang Ninh vé viéc s dung hé
VN-2000 trong cong tac quén ly dat dai phai ding
mui chi€u 3 do, kinh tuyén trung uong L,=107° 45'.
Nhu vay nhiém vy truéc mat 1a can Iua chon thuat
toan va s6 liéu tin cay dé xac dinh cac tham s&
chuyén d6i toa db tir hé HN-72 (L,=1089) sang hé
VN-2000 (Ly=107° 45', mdi 3 d6) cho viing than
Quang Ninh.

1. M6 hinh toan va phuong phap tinh

Nhu ching ta da biét c6 mét s6 cong thic toan
¢6 thé &p dung dé tinh chuyén giita hai hé toa do
phang nhu céng thic Helmert, cong thirc Affin, str
dung ham da thic bac cao wv.[3]. D& xac dinh
dugc cac tham s6 chuyén déi, can phai c6 mét sé
di€m song tring (1a diém c6 toa do trong cé 2 hé).
Cac diém song tring can phan bs bao tram I&n
toan bo vung cac diém can tinh chuyén va c6 mat
do tudng déi déng déu (H.1.a).

. H.1. (a)- Phan b6 cac di€m song triung hop ly;
' (b)- Phéan bé khéng hap Iy

Ky hiéu toa d6 vudng géc phang ctia diém song
tring trong hé HN-72 Ia: X, 75: Yhnr2 Va toa do trong

Truong Dai hoc Md-Dia chat

hé VN-2000 1a Xyn72; Yunro. DE tinh chuyén toa de,
c6 thé s dung mét s6 méd hinh toan nhu sau:
2.1. Surdung céng thic Helmert
Céng thiic tinh chuyén toa do phang Helmert ¢ dang:
XyNoo = Xg +M-Xyn7,C080 —M. Y} y75.5iNG 2.1)

Yynoo =Yo +M.Yn72C08Q + M. Xy 7,-SiN

Trong cong thiic trén c6 4 tham s6 tinh chuyén
can xac dinh 1a: x,,y, - Cac gia tri dich chuyén géc
toa do; ¢ - Goc xoay hé truc toa d; m - Ha sé ty 1é
dai gilta hai hé. D& xac dinh 4 tham s6 trén can cb
it nhat 2 diém song tring.

2.2. Strdung céng thuc Affin bac nhat

Céng thic chuyén ddi toa d phéng Affin bac
nhat cé dang:

XvNoo =80 +81XHN72 + 82V HNT2

YuNoo =Po +b1Xpnz2 +bayngs
Trong do: ag,ay,a,,bg,by,b, - 6 tham sé chuydn dsi
toa d6. D€ xac dinh ducc 6 tham s6 trén can cb it
nhét 3 di€ém song trling.

2.3. Strdung da thire béc hai

Cong thirc tinh chuyén sir dung ham da thic bac
hai c6 dang:

(2.2)

80 +XHN72+ A2YHNTo+ '
XvNoo = 5 5 (2.3)
+a3XHN72+ 4YHN72 @5 XHNTYHNT2
y (bo +D4Xpn72 +boy N7 + ' J
VNOO = 2 g "
+b3Xfinz2 +baYiiNg +PsXun7aY HNT2

Trong dé: ayay,a,,a,,a,.as, Do,b1.by,bs3.by by - 12
tham s6 chuyén ddi toa do. D& xac dinh dudc 12
tham s6, cén it nhat 6 diém song triing. Trong ham
da thic bac hai, cac tham sé nay con dugc goi la
cac hé sé tinh chuyén toa d6.

C6 thé nhan thay ring, cac cong thirc Helmert
va Affin bac nhét chi phi hgp cho tinh chuyén toa
d6 phang st dung phép chiéu hinh tru ngang déng
géc néu toa do cla hai hé ciing tinh toan véi mot
kinh tuyén trung uong.

Hién nay cac mé thuéc viing than Quang Ninh
dang s{ dung toa d6 trong hé HN-72, phép chiéu
Gauss-Kruger, véi kinh tuyén trung uong 108°.
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Trong thdi gian tdi toan bd s6 ligu trac dia sé dudc
chuyén vé hé VN-2000, st dung phép chiéu UTM,
kinh tuyén trung uong 107° 45', mui chiéu 3°[1].
Nhu vay cac toa do cl va toa do6 mdi khéng cung
kinh tuyé&n trung udng. Trong trudng hdp nay can
phai sir dung ham da thic bac hai dé tinh chuyén
toa do.

Tu (2.3) sé lap du’dc:cac phuong trinh s& hiéu
chinh nhu sau:

2

ag +a1XyN72 +82YHN72 HA3XHNT2 T

V, = 5 (2.4a)
+as4YHN72 T 85XHN72YHNT2 ~ XVNOO

" [bo +b21xHN72 +baYhin2 +baxfinrz +} (2.4b)
+baYinz2 +PsXpnz2 Y72 — Y vNoo
Vai mot diém song trung sé lap dudc 2 phu’dng
trinh s& hiéu chinh dang (2.4a, 2.4b). Néu sb diém
song triing tdn hon 6, theo diéu kién [vv]=min sé
giai dudc 12 an s6 la cac tham s6 tinh chuyén toa
dd trong cong thifc (2.3). Néu coi cac phuang trinh
s6 hiéu chinh cé clng trong s6 (p=1), sé lap dudc 2
hé phuong trinh chuén sau:
ATAX, +ATL, =0 (2.5.a)
ATAX, +ATL, 25b
Trong dé:
1%y G Y Xy 2
A=ll X2 Y2 X5 V5 Xp¥2|. X, =|

11

2 .2
1 Xn ¥Yn X5 Yn XnYn ds
VNOO VNOD
bo — X — Y4
by _ yYNOO _,VNOO
] _ 2 : 7Y
Xp = L,= i Ly =
VNUO VNOO
b5 —¥n

Viéc giai cac hé phu’dng trinh chuan (2.5.a) va
(2.5.b) dudc thuc hién riéng ré, cac an sé dudc
xac dinh:

X, =-QATL,; X, =-QATLy, véi Q=(ATA)"  (2.6)
Sau khi xac dinh dugc cac tham sg, thay vao
biéu thiic (2.4.a) va (2.4.b) sé xac dinh dudc gia tri
v, va v, D& danh gia do chinh xac két qué xac dinh

cac tham sé tinh chuyén, can tinh sai s6 trung
phuong don vi trong s6 theo cac cong thic sau:

v,V
mé:iJ—[ o, mézi]f[ ]
n-6

Trong dé: n - S& diém song triing.

Sai s6 trung phuong daon vi trong s& m,? va m,°
thé hién mlc dd sai l&ch tinh chuyén toa do bang‘
céc tham sé xac dinh dudc. :

(2.7).

2. Cac phuong an xéc dinh cac tham s6 tinh chuyén

Nam 2008, Trung tam TD-BE Céng. ty Dia chat-
MA-TKV da thi cdng 2 mang Iudi GPS hang IV trén
viing Déng Triu-Udng Bi va Hon Gai- Cam Pha,
Quang Ninh. Mang lu6i vung E‘Jong Trieu-Uéng Bi,
gém 51 diém, trong dé c6 7 diém khdi tinh, 44 diém
mdi, trong dé c6 17 diém st dung méc cl. Mang
lugi viing Hon Gai-Cam Pha, gom 48 diém, trong
d6 c6 9 diém khai tinh va 39 diém mdi, trong doé cb
12 dim sl dung méc cii. Cac mang ludi trén dugc
binh sai trong hé HN-72, kinh tuyén trung ucng
108°, va binh sai trong hé VN-2000, mui chiéu 3°
kinh tuyen trung vong 107° 45' [2] Nhu vay tat ca
cac diém trén dudc (:0| la cac diém song tring dé
xac dinh cac tham sé tinh chuyén toa do. V&i dir
lidu trén co6 thé co 2 phuong an xac dinh cac tham
s tinh chuyén toa do:

% Phuong an xac dinh cac tham s6 tinh chuyén
toa d6 riéng cho ting khu vuc, gom khu vuc Déng
Triéu-Udng Bi va khu vuc Hon Gai-Cam Pha.

% Phuong an xac dinh cac tham sé chung cho
¢a vling than Quang Ninh (gép 51 diém ludi Déng
Triéu-Udng Bi véi 48 dim Iuéi Hon Gai-Cam Pha
dé tinh cac tham s6).

2.1. Xdc dinh cdc tham sé tinh chuyén riéng
cho hai khu vuc

2.1.1. Khu vuc Béng Triéu-Udng Bi.

Véi thuat toan da néu trén, tinh dudc 12 tham s6
(Bang 1). '

Sai s6 trung phuong don vi trong sé tinh dudc l1a:

my*=0,0009 m; my=0,0020 m.
Sau do6 st dung cac tham s6 da xac dinh dugdc dé
tinh chuyén toa do cho 2 diém kiém tra va so sanh
vi két qua tinh chuyén bang phdn mém GeoTool
1.2, két qua nhu Bang 2.

Béng 1. Cac tham s6 tinh chuyén toa do cho vung Dong Triéu-Udng Bi

Tham s6 Y Gl

emes .. Gi:'é“fti'i-‘f(ffé‘if);—'f.‘;l L ': _
o - 63010207 3B |

9996615246E+00 .

b -'_';v:.:';i:_r.2;307_2340.4-3_5%05-.'
| . -2637585J04E-03

996434855E+00

2789073020E-09

2740133597E-09

647866079000 |

~ _04554150B8E-11 |
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Bang 2. So sanh céc két qua tinh chuyén toa do

;E)lem . Toado trong hé HN-72
' k|em - .

Toa do tinh chuyén bang cac |
tham so trong bang 1

Toa do tinh Chuyen bang
GeoTool 1 2

b xm) L x(m)

y(m) (m) y(m)

I KT-01| 2342189231 | 535345?:_2_23

'_23.4*8_0_4 81

384281 722} .2341'8‘0;4:?113 [ 384281.706

| KT-02 | 2337948.244

: 9387567655

386316.078

 386316.094 | 2337567.674

 360485.294

2.1.2, Khu vuc Hon Gai-Cém Pha

V6i s6 liéu cla ludi GPS khu vuc Hon Gai-Cam
Pha, ciing bang thuat toan da néu trén, tinh dudc
12 tham s& chuyén toa d6 Bang 3. Sai s& trung
phuogng don vi trong s6 mJ='0,0044 m;
m,’="0,0045 m.

S& dung cac tham sd trén dé tinh chuyén toa do
cho 2 diém kiém tra va so sanh véi két qua tinh
chuyén bang phan mém GeoTool 1.2, két qua nhu
sau (Bang 4).

2.2. Xdc dinh cdc tham sé tinh chuyén chung
cho vung than Quang Ninh

VGi toa dd trong hai hé cla 99 diém lugi GPS
hang IV cla hai khu vuc Déng Triéu-Udng Bi va
Hon Gai-Cam Pha, tinh dudc 12 tham s& (Bang 5).

Sai s6 trung phuong dcn vi trong s6
m,*='0,0168m; m,¥='0,0056m. S dung cac tham s&
trén @é tinh chuyén toa d6 cho 4 diém kiém tra va
so sanh vdi két qua tinh chuyén bang phan mém
GeoTool 1.2, két qua nhu sau (Bang 6).

Bang 3. Cac tham s6 tinh chuyén toa do cho ving Hon Gai-Cam Pha

[ Thamss_

Gy

Thamss G

o

 7948443212E+03 |

a0

. 9989Y854T3ET00. 0 |

_ -5613087934E-03

1
= _-2688735867E-03

------ .9994477488E+00

33

. DMABssBELS |

2193280675609

5 ~ 1074090085E-09

~ .3713964336E-09

B | & .7496052129E-09

4253890258E-10

Bang 4. So sanh céac két qua tinh chuyén toa dé

Diém

n Toa do trong hé HN-72
ki€ém o

Lo=1 08‘J

Toa dé tinh chuyén bang cac
tham so trong bang 1

Toa do tmh chuyen bang

yim) “x(m) _ _y(m)

KT-03 | 2329459.178 | 426575.847

__,_2329183 503

452409, 46__2:;5 .. 32'3:2-9-1-:83;;35:24: 4524_09 493

KT-04 | 2321155.224 | 430571.216 |

2320886..930

_456417.272 | 2320886.933 | 456417.285

Béng 5. Céc tham s tinh chuyén toa do cho viing than Quang Ninh

= e Gié i (ai)

_ Giatrib))

0248317991 ET0T

| JBAMDaTE+0s

 9996440504E+00

_ -.5433395751E-03

_1476295107E-03 .

 0095259131E+400

-.1883185144E-10

~ 2713496097E.05

= oot

 3438384244E-09 |

IR A NI
jak]
95

o 7297878995E-09

 1910321979E-10

Bang 6. So sanh céc két qua tinh chuyén toa do

DPiém

Diém | Toadgtrong he HN-72
- Kem -

- -Toa do tinh. chuyen bang cac ,
tham s6 trong bang 1

Toa d6 tinh chuyén bang
' GeoToo! 1 2

X(m) y(m)

|

W A

(m)

o

2347189231

358457223

. 2341 804. 692

384281.720

23418047 71_34

'384_281 706

K104

| 2337948.244

360485294

2337567.662

386316.090

2337567.674

1386316.078

K103 | 2329459.178

426575.847 |

2329183.508

452409.461

2329183524

452409.493

= KT-04 3

2321155224

430.5‘7'1 216

 2320886.881

456417.283 |

2320886.933

456417.285
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3. Két luan

< Hai mang Iu6i GPS hang IV do Trung tam
TD-BD Coéng ty Pia chat-M3-TKV thi cong xay
dung tir thang 10 nam 2008 dén thang 2 nam
2009 trén khu vuc Béng Triéu-Udng Bi va Hon
Gai-C4m Pha, Quang Ninh cé chat Iugng do dac
tot, céng tac tinh toan xu’ ly 1u6i dudc thuc hién
trong cac hé HN-72 va’VN-2000 do dé da phuc
vu tét cho viéc xac dinh cac tham sé tinh chuyén
toa dcj tir hé HN-72 sang hé VN-2000.

< NE&u chdp nhan sai s6 tinh chuyén toa doé
trong khoang 30 mm thi nén s dung tham s@
tinh chuyen rleng cho 2 khu vuc. Nén st dung
cac tham s& dé tinh chuyen cho cac diém khéng
ché& va chuyén ban dé ty 1& Ion 1:500.

<+ NEu chap nhan sai s tinh chuyén trong
khoang 60 mm thi c6 thé st dung tham s@ tinh
chuyén chung cho toan bd ving than Quang
Ninh. Cac tham s8 nay hoan toan di dd chinh
xac dé tinh chuyen toa dé cho ban do sé ty 1é
1:1000 trd xuéng.

< Khoang 5 nam sau nén tién hanh do lai cac
mang ludi GPS hang IV dé danh gla tinh trang
dich chuyen mat dat do tac déng cla khai thac
md dong thdi xac dinh lai gia tri toa dé dd cao
cho cac méc con tén tai.0)
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Ng(rc‘ﬁ bién ta“p: vé Ch:’Mﬁ

: SUMMARY o |
- At 2008 Vaetnam Nahonal Coal Mineral |

f Industries Group (TKV) establishes two 4- |
| order

GPS networks in regions Bong |

| Triéu-Udng Bi and Hon Gai-C&m Pha.
. Some monuments of these networks are |

collocated with old monuments. These |
networks are adjusted in HN-72 and |
VN2000 reference systems. Based on this |
data and second-order polynomials are |
calculated a set of transformation |
~ parameters for coordinate transformatlon :

| from HN72 to VN2000 systems

NGHIEN CUU MO RONG...
(Tiép theo trang 22)

hodc hgp tac voi cac té chic chuyén giao cong
nghé mdi va phai dao tao can bé kip thai.0)
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| Mau coal company.

the
:'j parameters by economic problem 1n mine
. design and mcllned opening, mine-field |

Nguoi bién tdp: Ninh Quang Thanh

~ SUMMARY

To raise the mine outpu't :frofn 15 :

| million ton to 2,5 million ton/year, the |

mine-field extersion is froced ;in.-iNam-

However, this work must satisfy the |

| demands of technlc and have economy

effect. " :
The apprmsement of coal reserves and 1

determination  of  mine-field ii

preparation with new dimension, that W|Ii
ensure the output on demand



