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KHA NANG UNG DUNG ARCGIS PE XAY DUNG VA
QUAN LY CO SO DU LIEU PIA CHAT VIiA THAN

PHAM CONG KHALI, Truong Dai hoc Mo - Pia chdt

Tém tit: ARCGIS la mot san pham phdn mém GIS hé tro rat hiéu qud trong nhiéu linh viee
cho nhiéu quéc gia trén thé gidi. Hé théng thong tin dia 1y (GIS) ¢é kha nang quan Iy va
phdn tich dit liéu theo khéng gian va thoi gian. GIS la mét cong cu hé tro dic lwc cho cong
tde quan Iy lanh thé, tai nguyén — moi truong. Bdo cdo trinh bay nhitng vmg dung ciia phan
mém ArcGIS trong viéc xdy dung co sé dit liéu GIS dé qudn Iy co s¢ dir liéu dia chdt va khai
théc mo, nham gitip cho céng tac thiét ké va khai thac mé dwoc nhanh va hiéu qua.

1. Pt van dé

Trong linh vuc khai thac khodng san can
phai c6 cac tai lidu, dir liéu, ban d6 phuc vu cho
qué trinh thiét ké, xay dyung va khai thac mo. Tir
trude tdi nay cac tai liéu nay thuong dugc thanh
lap bang nhiéu phan mém khac nhau, co so dit
liéu khong thong nhat nén rat kho khan trong
cong tac quan 1y thong tin. Véi mot khdi luong
dir liéu dia chat 16n thi viéc Gmg dung, cap nhat
thuong xuyén trong qua trinh khai thac gap
nhiéu kho khan, mat nhiéu thoi gian va cong suc.

bé quan ly, sir dung tai li¢u dia chét cua via
than dugc thuan tié€n, phuc vu cho cong tac thiét
ké, 1ap ké hoach khai thac c6 hi¢u qua can phai
c6 mot co so dir liéu day du va chinh xac.

ArcGIS 1a bd phan mém cé nhiéu chirc
nang vé cap nhat, luu trir, phan tich va quan ly
dir liéu hiéu qua nhét, phuc vu giai quyét cac
bai toan g dung c6 lién quan dén vi tri dia ly
trén bé mit trai dat ciing nhu giai quyét cac bai
toan phan tich khong gian.

Co s& dir liéu (CSDL) dia 1y bao gdm di
li¢u khong gian va dit li€u thudc tinh. Dir ligu
khong gian 1a dir liéu v& vi tri ctia cac ddi tuong
trén mat dat theo mot hé quy chiéu nhét dinh.
Dt liéu thudc tinh (hay con goi 1a dir liéu phi
khong gian) 13 dit liéu phan anh tinh chét cua
cac ddi tuong, dir liéu nay co thé 1a dinh tinh
hay dinh lugng. Mdi lién két gitra dir liéu khong
gian va dir liéu thudc tinh 13 co s dé dam bao
cho mdi d6i twong ban d6 déu duoc gin voi cac
thudc tinh, phan anh dung hién trang va cac dac
diém riéng biét ctia ddi tuong.

2. T6 chirc co s dir liéu GIS

Co so dir liéu dia 1y (GeoDatabase) 1a mo

hinh théng tin dia 1y ¢t 16i dé t6 chuc dir lidu
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GIS vao trong cac 16p chi dé va trinh dién dir
liéu khong gian. GeoDatabase c6 thé hiéu la
mdt loai co s& dir li€u véi cac tinh nang cho
viéc luu trix, truy van va thao tac voi cac thong
tin dia ly va dir liéu khong gian.

Céu trac dir liéu GIS gom co:

- Co sé& du liéu cd nhan (Personal
GeoDatabase) duoc thiét 1ap dé luu trit co so dir
liéu khong gian cua ca nhan. Véi Personal
GeoDatabase, nhiéu nguoi co thé doc dit lidu
nhung chi c6 mot nguoi co quyén bién tap dir
liu.

- Tap dir lieu dbi twong (GeoDatabase
feature dataset) nim & bén trong cua
GeoDatabase ca nhan va chita cac nhom dbi
tuong ¢ ciing phan maé rong va hé toa do.

- Feature class (nhom d6i tuong): moi
Feature class bao gom tap hop nhidu ddi tuong
dia 1y c6 cung kiéu hinh hoc va c¢6 cing thudc
tinh. Cac Feature class chira dac trung topology
dugc xép trong cac Feature dataset nhim dam
bdo duy tri h¢ toa do chung cho dir li€u bén
trong. Cac Feature class tuong duong véi mot
16p trén ban do.

- Feature (d6i tuong dia 1y) c6 vi tri dia 1y,
¢6 quan h¢ khong gian.

Céu trac dit liéu GeoDatabase 1a cdu tric
chuan qudc t& ISO/TC 211 dinh dang dir liu
GIS. Co s¢ dit liéu cua GIS bao gém 2 phan
chinh 13 co s& dit liéu nén va co sé dit lidu
chuyén dé va chung dugc thiét ké theo mé hinh
co so dir liéu GeoDatabase.

Trong GIS co so dit liéu nén gdbm 7 16p
thong tin: co sé toan hoc, dia hinh, giao thong,
thuy h¢, dan cu, ranh gidi dia gidi va thuc phu,
néu dugc thé hién déng thoi s& tao nén ban do



dia hinh. Céc 16p chuyén dé vé dir li¢u dia chét
cua via than bao gébm ranh giéi mo, dit gay dia
chat, 1o lghoan tham dQ, cac via than. Céc 16p
chuyén dé khi duoc chong ghép voi cac 16p dur
liéu nén tbeo mot tI'%:lt tu nhat dinh s€ tao nén
mot ban do chuyén de.
3. [']’ng’ dung ARCGIS xay dung co s& dir li€u
dia chat cho via than mé Mao Khé
3.1. Thiét ké xdy dung co sé dir liéu thong tin
dia hinh: CSDL_Nen
Dé tao Geodatabase CSDL_nen.mdb va cac
feature dataset duoc thuc hjén\ bang phan mém
ArcCatalog véi cac thong so vé project nhu sau:
False_Easting: 500000.00000000
False_Northing: 0.000000
Central_Meridian:105.000
Scale_Factor: 0.9996
Latitude_Of Origin: 0.000000
Geographic Coordinate
GCS_WGS_1984
Datumn: D WGS 1984
CSDL nen gdm 5 nhém 16p chuyén dé
(FeatureDataset): CoSo, DanCu, ThucVat,
GiaoThong, ThuyHe.
Tén 16p chuyén dé (FeatureClass) bao gom:
Coso: CS_vung

System:

3.2.1. Lop dia hinh
Quy dinh bang thudc tinh nhu bang (3.1).

DanCu:KhuDanCu,TramBienAp,Nha,Khu
ChucNang_Vung,DuongDayTaiDien,DuongCa
pNuoc, BeNuoc.

GiaoThong:TimDuongBo,RanhGioiDuong
Bo,GiaoThong_vung,GiaoThong_Duong,
BenBai_Vung, BenBai_Diem.

ThuyHe: ThuyHe Vung, ThuyHe Duong,
Nen, DuongBoNuoc.

ThucVat: ThucVat_Vung.

Dit lidu gbc dugc thanh 1ap bang phin mém
Autocad c6 cac 16p dugc dat tén theo bang phan
loai 16p, dir liéu gbc déu & dang polyline sau d6
dugc chuyén sang dang shp file. Pdi voi cac
Feature class ¢ dang vung liy dir liéu dang
duong ¢ dir lidu goc dd duge xuit sang phan
mém ArcGis va duoc chinh sira, sau d6 ding
thanh cong cu Feature to Polygon dé chuyén di
li¢u sang thanh dang vung.

Sau khi dir litu dugc chuyén sang phan
mém ArcGis tién hanh xo04 cac truong thira. Mo
bang thudc tinh cia timg 16p ddi twong dung
chtrc nang Add Field dé nhap thudc tinh cho céac
nhom 16p.

3.2. Thiét ké co s6 dir ligu thudc tinh

Dit liéu khong gian sau khi dugc chuyén
sang ArcGIS va di chuan hoa dir liéu, tién hanh
thiét ké co s¢ dir liéu thudc tinh cho timg 16p
d6i tuong.

Bang 3.1. CSDL thugc tinh I6p dia hinh

Théng tin thugc tinh Kiéu diz ligu
Tén truong M0 ta
Ma diemdc | Ma nhdn dang Integer
Mota piém trén bé mat dia hinh c6 xdc dinh gia tri dé cao Text (10)
Docao Giatri do cao Float
Thoigian Thoi gian cgp nhat Date

3.2.2. Lop thuy hé

L6p thdng tin sdng géom song 1 nét va séng 2 nét.Quy dinh bang thudc tinh nhu bang (3.2)
Bang 3.2. CSDL thugc tinh 16p song 1 nét

Théng tin thugc tinh Kieu dir lieu
Tén truong M0 ta
Ma sin Ma nhdn dang sdng, kénh 1 nét Integer
Ten sln Tén sbng Text (50)
Chieudai Chiéu dai Double (12,2)
Thoigian Thoi diém cdp nhat Date
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3.2.3. Lop giao thong )
Lép tim duong bo: Tim cua cac doi tugng giao théng duong bo. (bang 3.3)
binh dang dir liéu: Polyline

Bang 3.3. CSDL thugc tinh 16p tim duong bo

Thong tin thugc tinh Kiéu dir liu
Tén truong M0 ta
ObjectlD Ma nhdn dang dwrong Integer
Tenduong Tén duwong Text (100)
loaichatlieu Logi chat lidu trai duong Text (100)
Chieudai Chicu dai Double (12,2)
Dorong Do rong Double (12,2)
Thoigian Thoi diém cdp nhat Date

3.3. Xdy dung co sé dit ligu théng tin chuyén dé cho mé Mao Khé
3.3.1. Thiét ké co s¢ dir liéu

Tao Geodatabase CSDL_chuyen de.mdb va cac Feature dataset bang phan mém ArcCatalog
véi cac thong sb vé project nhu CSDL_nen.
Co s6 di liéu chuyén dé cho mo than Mao Khé gom cac 16p thong tin: Ranh gigi, 16 khoan tham do,
dut gy dia chat, via than.
3.3.2. Nhdp dir liéu thudc tinh

e L&p thong tin ranh gidi mo. Bang (3.4)

Tén lop: dI_RGM

Noi dung l6p théng tin: duong ranh gidi

Kiéu dir lieu: GM_line

Bang 3.4. CSDL thudc tinh 16p ranh giGi mo
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Thong tin thudc tinh Kiéu dit liéu
Tén truong Mo td
maDoiTuong Ma loai duong khoanh Integer
Mo trai Text
Mo phai Text
ghiChu Text

- Tén l6p: dutgay

L6p thdng tin: Bt giy dia chat. Bang (3.5)

- Kiéu dir liéu: GM_line

Bang 3.5. CSDL thuoc tinh 16p dirt gy dia chat

Thong tin thudc tinh Kiéu dit liéu

Tén truong Mo td

Tendutgay Tén dut gay Text
Doiphahuy doi pha huy Interger
Biendo_dichchuyen(m) | Bién do dich chuyén Interger
Dodoc_mattruot do doc mdt truot Interger
Huong mattruot Huong mdt truot Text
Dutgay thuan_nghich dut gdy thudn nghich Text




Cac thong tin thudc tinh vé dut gdy & moé Mao Khé dugc thé hién ¢ hinh 3.1

B Atributes of dutgay_polyline

| OBJE| Shap |Sha|Je_Leng11 temlu|(|ui|1||ahuy(m| IJiml(lu_(lichchuyen(m)| (Iu(luc_maﬂnmt((lu)| huong_mattruot | DGthuan_nghich | A
bl 9fPdlying 0528476 F15 an 050 dongHay thugn
10/ Polyiin | 389163234 |F129 240 20050 dongHay thisén
| &Paiin| 0551722 F280 a0 3045 doncHtéy thisgn
| T/Polyin| 238337174 FCB a0 40/55 ngHty thién
|| B|Polylin | BO25.90483 FA 70 5075 dongHay thugn
| 5|Polylin | 2271722368 FC £0 4565 doncHtay thisgn
|| 4[Polylin | 3897 DB3EE2 F340 300 200078 dncHtéy thién
| 2[Polylin| 5351264072 |FB A0 3|75 dong-y thugn
|1 |Polylin | 2666.267645 |F11 250 15055 dongHay thisgn
| 3[Palylin| 2738143585 F57 a0 40|70 dEngebc nighich v
Record:ﬂ ﬂ 1 ﬂﬂ Shiw: W Selected Records (0 out of 94 Selected) Options =

Hinh 3.1. Théng tin thudc tinh vé dat giy & moé Mao Khé
e Lp thong tin: 16 khoan tham do.
- Tén 16p: LK_thamdo
- Kiéu dit liéu: Dir liéu dang diém (Point)
Cac thdng tin thudc tinh vé 16 khoan tham do & mo Mao Khé duoc thé hién ¢ hinh 3.2

B Attributes of LK_thamdo_text E|E|g|
OBJECTID * | Shape * | TEXTSTRING | toado_X | toado_ Y | teado_Z chieusau | tuyen_LK | ~
- 60 | Poirt LKE4B S1701.94 | 3539441 158.69 465 | TI
| 61 | Pairt LKE4C 31863.36 | 35394717 15.94 3M0E9 T
- 62 |Poirt G40 52033.62 | 35394553 23 43265 |TI
| B3 | Pairt B4E 32196.99 | 35394793 17.76 40315 |TI
- 64 | Poirt G4F 52344 .59 | 353951 62 2566 290 Tl
| 65 | Pairit Kr39 393 65| 3539758 15.3 7317l
- 54 | Poirt LK3BE 52064.07 | 3539549 58.32 470.99 |TI
| 58 | Pairit LK, F2944 | 35395177 E0.98 19555 |TI
- 57 |Poirt Lk2a, S2769.09 | 35395116 18.52 21506 |TI
| S6 | Paint LK1D 3257067 | 353949.04 19.5 45Tl
- 55 |Poirt LK1 52465.22 | 35395439 19.49 33485 |TI
| 54 | Pairt LKA 327105 393947135 1712 432 |7l
53 |Poirt LKA S2657.05 | 35394515 2015 269.85 |TI ol
Record: ﬂj 1 jﬂ Show: ’W Selected Records €0 out of 472 Selected) Opki

Hinh 3.2. Thong tin thudc tinh vé 16 khoan tham do & mé Mao Khé
e Lop thdng tin: Via than
- TQn 16p: via_than
-Kieu dir ligu: GM_line q
Céc thdng tin thudc tinh ve via than & mé Mao Khé duoc thé hién ¢ hinh 3.3

B2 Attributes of Via_than_polyline

OBJECTID* | Shape' | Shape Length | tenvia |chieuday_Via(m})|gocdoc_Via{dofthetrongthan(Tim3] A
| 127 |Palyline 4015811904 | Y9b 3 22 15
| 148 |Palyline 4940 764433 | V9a 24 30 16
| 117 |Palyline 2621 BEE306 | VS 32 36 16
u 134 |Palyline 1041 518102 |7 26 23 145
| 112 |Palyline 3802241414 |\WE 35 33 15
| 255 |Palyline 700 64004 VS 18 40 16
| 254 |Palyline 3745319915 Ve 23 a7 16
u 166 |Palyline S46 566759 | W2 1.8 44 15
| 173 |Palyline 1266255241 |14 2 27 16
| 233 |Palyline 273557486 W12 18 ar 16
| 196 |Palyline 1637 727682 V11 31 35 15
u 136 |Palyline 2623842927 W10 2 30 18|
Record: ﬂj a jﬂ Show: Ww Records {0 out of 275 Selected) Options

Hinh 3.3. Théng tin thudc tinh vé via than & md Mao Khé



Ban dd chuyén dé & mé Mao Khé gom cac 16p thong tin: ranh gi¢i mo,1d khoan thim do, via

than, dat gay dia chat duoc thé hién o hinh 3.4.
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Hlnh 3.4. Ban do chuyen dé dia chat via than & mo Mao Khe

Véi co sd dir lidu dia chat duoc xay dung
trén ARCGIS n6 vuot troi hon so véi tai liéu
trude day day dugc thanh 1ap bang AutoCAD &
chd co thé phan tich khong gian dwa ra phuong
an thiét ké t5i wu, lya chon vi tri mé via hop 1y.
4. Két luin

1. Co s¢ dir liéu GIS 1a nén tang dir liéu
quan trong cho ngudi sit dung nham khai thac
thong tin dia 1y phuc vu cho cac Uimg dung lién
quan dén cong tac quan 1y co s dit lidu.

2. ARCGIS 1a mét cong cu hiru hidu dé xay
dung mot hé thong thong tin dia 1y dé quan 1y
cac tai lidu dia chat, khai thac dat duoc chuan
vé dinh dang dir li€u, chuan Project, chuan
Topology va chuan dit lidu thude tinh.

3. ARCGIS cung cap kip thoi nhiing thong
tin quan trong vé cac yéu t6 dia chat, khai thac,

nham gitp cho cong tac thiét ké va khai thac mo
duoc nhanh va hi¢u qua.
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SUMMARY
Application ability of arcgis on constitution and management geological database of coal seam
Pham Cong Khai, University of Mining and Geology
ARCGIS is a product of GIS software that can be effectively used for many fields in
countries over the world. Geological information system (GIS) can manage and analyse data in
spatial and time. GIS is a tool that can help effectively for managing territory, resources and
environment. This paper presents the applications of ARCGIS software on constitution of GIS
database for management of geological and mining data bases in order to design and exploit fast

and safety.
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