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THONG TIN BAI BAO TOM TAT

Qud trinh: Lu6i khéng ché trdc dia cong trinh thudc luGi chuyén ding, dwoc thanh
Nhan bai 20/7/2016 lap dé gidi quyét cdc nhiém vu ctia trdc dia cong trinh. Ciing nhw cdc loai
Chap nhian 15/8/2016 lwéi khdc, lwdi trdc dia cong trinh dwoc phdt trién dwa trén cdc diém
Dang online 30/8/2016 khéng ché da co toa d‘p trong cdc hé toa do khac nhau trén khu vy xdy

dwng, nhung sau d‘o phdi dwoc tinh chuyén vé hé toa dé ctia cong trinh
Twr khoa: theo nhing yéu cdu ky thudt nhdt dinh. Mot s6 chwong trinh chuyén doi

toa dé dang c6 hiéu lirc Nha nwéc nhw GeoTools 1.2 (Tailiéu hu'Ung dan
Sw dung bo Chu'o'ng trinh GeoTools, 2001) khong dé ddp ting yeu cdu
nay ctia trdc dia céng trinh. Vi vdy, bai bdo cé ndi dung nghlen ctru mot
s6 bai todn chuyen ddi toa dé trong Trdc dia cong trinh va ldp trinh dé
gidi cdc bai todn chuyen déi toa do trén mdy tinh, gop phan ndng cao
hiéu qud va pham vi st dung cdc sé liéu toa dé trong cdc muc dich ctia
trdc dia céng trinh.

Tinh chuyén toa do
Tric dia cdng trinh
Lwdi toa d6 gia dinh
Do cao mit chiéu

© 2016 Trwong Pai hoc Mo - Dia chit. T4t ca cac quyén dwoc bao dam.

cling nhw trong trac dia cong trinh lai cAn phai

1. Mé dau . R
str dung toa do phang. Do d6, ndy sinh van dé

Nhw da biét, dé xac dinh vi tri ctia mot
diém trén mat dat, trong Trac dia thwong st
dung cac hé thong toa d6 véi cac hé quy chiéu
khac nhau nhw hé toa d6 vudng goc khong
gian, hé toa d0 mat ellipxoid, hé toa do trong
mit phang. Hé toa do vudng géc khong gian va
hé toa do mat ellipxoid thwong dwoc st dung
dé gidi quyét nhirng bai toan trén pham vi
rong lon. Trong trac dia - ban dd néi chung

*Tdc gid lién hé.
E-mail.: phuctdct@gmail.com

phdi tinh chuyén toa do giita cac hé toa do
khac nhau sang toa dd phang. Mat khac, viéc
str dung céc gia tri toa do phang trong tric dia
cong trinh lai c¢6 nhirng yéu cau riéng, nham
dap wng cac nhiém vu ky thuat trong do dac
dé thanh 14p ban d6 dia hinh phuc vu cho thiét
ké, d€ chuyén ban thiét ké ra thwc dia va bé tri
chi tiét cong trinh. Vi viy, nghién ctru mot sé
bai todn chuyén déi toa do trong Trac dia cong
trinh va 14p trinh d€ giai cac bai todn chuyén
déi toa do trén may tinh, gép phin ning cao
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hiéu qua va pham vi str dung cac sé liéu toa do
trong cac muc dich cda tric dia cong trinh 13
rat can thiét. Trwdc hét, cing xem xét mot s6
lwdi toa dd c6 thé dung khai tinh cho lwdi tric
dia cong trinh trén khu virc xay dung.

2. Mot so lwéi toa do c6 thé co trén khu xay
dwng

Trén khu vuc xay dung cong trinh, c6 thé
ton tai mot s6 lwdi khéng ché toa do sau day:

2.1. Lwoi toa doé Nha nwoc

La lwéi khong ché toa d6 co ban, thong
nhét trong toan quéc, phuc vu cho cac nghién
ctru khoa hoc, do vé ban d6 dia hinh, ban do
dia chinh, thanh lap co s& dir liéu dia ly va cac
loai ban do6 chuyén dé khac. Lwéi dwoc thanh
1ap chi yéu bang céng nghé GPS, dwoc tinh
toan trong Hé quy chiéu va Hé toa do VN-
2000. Do cao cua cac diém trong ludi toa do
Nha nwéc dwgce tinh theo hé dd cao quoc gia.
Gia tri toa do cua cac diém trong lwdi dwoc
biéu thi trén mat phang theo lwdi chiéu UTM
mui 60 v&i cac kinh tuyén truc Ian lwot1a 1059,
1110 va 1179, Ty 1é bién dang chiéu dai trén
kinh tuyén truc trong ca ba trwong hop la
0.9996 (Quy chuin ky thuit quéc gia vé xay
dung ludi toa do, 2009).

2.2. Lwd'i toa dé dia chinh

LA co s& toa d6 dé thanh 1ap ban do dia
chinh cacloai ty 1€, phuc vu cho viéc Iwu trit va
quan ly thong tin dit dai. Lwdi dwoc xdy dung
bang phwong phap do mat dit hodc bang cong
nghé GPS theo d6 hinh lwéi tam giac day dac,

dd hinh chudi tam giac, tit gidc dé 1am co s&
phat trién ludi khéng ché do vé, dwgc do nodi
v&iit nhat 2 diém toa do Nha nwde c6 do chinh
xac tir diém dia chinh co s& hodc tir diém hang
IV Nha nwéc tré 1én (Quy pham thanh 1dp ban
do dia chinh ty 1é 1:200, 1:500, 1:1000,
1:2000, 1:5000 va 1:10000, 2008).

Hé thong ban do dia chinh (va theo dé la
hé théng lwéi toa db dia chinh) str dung mui
chiéu c6 kinh tuyén truc phu hop véi vi tri dia
ly cda tirng tinh, thanh phé trwc thudc Trung
wong nhu trong Bang 1 duéi day (Thong tw
huwéng dan 4p dung hé quy chiéu va hé toa do
quéc gia VN-2000)

2.3. Lwdéii toa do gia dinh

La lwdi toa d6 dwoc thanh 1ap trong hé toa
do gia dinh ctia ngwoi str dung (Hinh 1). Theo
do6, ngwdi ta chon mot mat phang ndm ngang
c6 dd cao bang do cao trung binh ctia khu xay
dung, trén d6 chon hai truc vuong géc nhau
quy wéece 1a 2 truc cda hé toa do phang, thong
thwong truc X dwoc chon trung véi truc chinh
cong trinh (truc cau, truc dap..). Nhw trén
Hinh 1, xOy 14 hé truc toa d0 phang trong phép
chiéu hinh tru ngang dong goc Gauss-Kruger
hodc UTM, x’0’y’ 12 hé truc toa dd phang cua
hé toa do gia dinh.

Hé toa do gia dinh c6 wu diém ndi bat la
khoéng bi bién dang b&i bat ky phép chiéu nao.
Tuy nhién, né chi duoc st dung trong nhirng
nam cua thé ky trwéec, khi cong nghé do dac
con chwa dwoc phat trién (Nguyén Quang
Phic, 2008).

Bang 1- Kinh tuyén truc phtt hop vai vi tri dia ly cua tirng tinh, thanh phd (trich)

Tinh, Kinh tuyén Tinh, . »

T 1 Thanh phé trl_lcy TT | rhanhphs | Kinh tuyéntruc
1 Lai Chau 103000’ 8 Phu Tho 1040945’

2 Son La 104000’ 9 An Giang 104045’

3 Kién Giang 104930’ 10 Thanh Hoa 105000’

4 Ca Mau 104930’ 11 Vinh Phic 105000’

5 Lao Cai 104945’ 12 Ha Tay 105900’

6 Yén Bai 104945’ 13 bong Thap 105900’

7 Nghé An 104045’ 14 Can Tho 105000’
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2.4. Lwo'i toa do cong trinh

La hé thong cac diém khéng ché dwoc
thanh Iap trong hé toa do cta cong trinh. Theo
do6, do cao mit chiéu toa dd phang cia cac
diém dwoc chon bang do cao trung binh cla
khu xay dung.

i X

o' A

O
Hinh 1- Hé toa dj gid dinh

Kinh tuyén truc ciia mui chiéu dwoc chon
di qua gitra khu vuc xay dwng (trong phép
chiéu phiang Gauss-Kruger) hodc cach xa
trung tdm khu vwc xay dwng trong khoang
90km va 180km (trong phép chiéu UTM)
twong &ng véi mui chiéu c6 do rong 30 va 60
sang trai hodc sang phai (Nguyén Quang Phic,
2010).

Tl cac lwéi toa dd ké trén ta thiy trong
phan 16n cac treong hop, toa do cac diém
khong ché khong thudc hé toa do cia cong
trinh. Tuy nhién, khi phat trién lw¢i trac dia
cong trinh lai phai st dung toa d6 cac diém
cta lwdi cii da dwoc xac dinh trong cac hé toa
do khac nhau dé lam sé liéu khai tinh. Thuc té
cho thay, néu str dung cac toa do khéi tinh nay
khong hop ly sé 1am bién dang dang ké kich
thwére cia cong trinh va gay tré ngai cho qua
trinh thi cong (Ngb Van Hei, 2005). Vi vy, dé
c6 thé st dung toa dd phing cta cac diém cé
trong cac hé toa d6 khac nhau vao nhirng muc
dich cta tric dia cong trinh, can phai tinh

chuyén toa do cua ching vé hé toa d6 va mat
chiéu quy wéc clia cong trinh.

3. Cac bai toan tinh chuyén toa dd trong
trac dia cong trinh

Trong trudng hop téng quat, c6 nhiéu bai
toan va theo d6 c6 nhiéu hé thuit toan dé tinh
chuyén qua lai gitra cic hé thong toa do khac
nhau, tuy theo gia tri toa dé ban dau dwoc st
dung. Tuy nhién trong trac dia cong trinh,
theo nghién ctru cia chiing t6i thi cac bai toan
tinh chuyén toa d6 c6 thé dwoc quy nap thanh
2 dang bai toan co ban sau day:

a) Tinh chuyén toa do tir hé toa d6 ban dau
vé hé toa do phang phu hop véi mai chiéu da
chon cia cong trinh, nhung trén bé mat cua
ellipsoid quy chiéu. Bai todn nay dwoc goi la
bai toan tinh chuyén hé toa do.

b) Tinh chuyén toa dd phang trén bé mat
cua ellipsoid quy chiéu vé toa dd phang trén
bé mat chiéu quy wéc clda cong trinh. Bai toan
nay dwoc goi la bai toan tinh chuyén do6 cao
mat chiéu hé toa do.

3.1. Bai todn tinh chuyén hé toa dé

Tuy theo toa do diu vao dwoc sit dung ma
bai toan tinh chuyén hé toa do c6 thé c6 ndi
dung khac nhau, nhwng tdng quat va thwong
gdp nhit 1a 2 dang bai toan sau diy:

- Tinh chuyén tir toa dd phiang x,y clia mdi 1
sang toa do phang x, y clia mui 2.

- Tinh chuyén tir toa d6 vuéng géc khéng gian
X,Y,Z sang toa d6 phang x,y.

3.1.1. Tinh chuyén tir toa dd phdng x,y ctia mili
1 sang toa do phdng x,y ciia mili 2.

bé thuwc hién bai todn nay, nguwoi ta st
dung toa do tric dia B, L 1am trung gian tinh
chuyén theo quy trinh 2 buéc:
(x,y)1=B,L—=>(xy)2.
- Cong thirc tinh toa do B va I c6 dang (Pham
Hoang Lan, bang Nam Chinh, 1999):

Trang 107



Nguyén Thanh Tudn va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 55 (105-112)
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Hoang Lan, bang Nam Chinh, 1999):
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3.1.2. Tinh chuyén tir toa dé vudng goéc khdng
gian X,Y,Z sang toa do phéng X).

Bai toan nay thwong gap khi thanh 1ap
lwdi khdng ché thi cong bang cong nghé GPS.
Trong trwdng hop nay, nguoi ta cling str dung
toa do tric dia B,L,H lam trung gian tinh
chuyén theo quy trinh 2 buwéc:
X,Y,Z-B,L,H-x,y. Thuat toan tinh toa dd x,y
trong budc 2 nhw cac cong thirc (3) va (4). Con
thuat toan tinh toa dé B,L,H trong buwéc 1 twr
toa d6 X,Y,Z nhuw sau (Pham Hoang Lan, Pang
Nam Chinh, 1999):

B_ar(\’th+e2NsinB_
VX% +Y?
Y
L =arctg— ; 5
9 (5)
2 2
oYX
cosB

V&i N 1a ban kinh vong thang ding th
nhéit di qua diém xét. Diéu dang lwu y 1a toa do
trac dia B trong trwdng hop nay cin phai duoc
xac dinh theo phwong phap tinh lap.

3.2. Bai todn tinh chuyén dé cao mdt chiéu
hé toa do

Nhuw da biét, tit ca cac cong trinh déu dwoc
xay dwng trén bé mat dit tw nhién. D€ cho lwéi
khong ché thi cong cé bién dang nhd nhit so
véi kich thwde that ciia né trén bé mat dat thi
toa do cac diém cta lwdi phai dwgc tinh toan
trén bé mat trung binh cta khu vuc xay dung
cong trinh. Cé 2 thuit todn co ban dé giai
quyét bai toan nay, do6 la: Thuit todn “trwong
nd” mit ellipsoid va thuat toan bién d6i dong
dang lwéi toa d6 theo d6 cao mit chiéu cia
cong trinh. Tuy nhién, thuit todn bién ddi
déng dang lwdi khéng ché toa do theo do cao
mat chiéu la don gidn va hiéu qua hon ca. Theo
do, quy trinh tinh chuyén dwoc thwe hién nhw
sau (Nguyén Quang Phuc, 2010):

- Tinh toa dd trong tAm cda cac diém trén
bé mat Hi, ky hiéu xo, yo:

1 13
onﬁzxi; YOZHZYi (6)
1 1

- Tinh khoang cach va phwong vi tir diém
trong tAm dén tit ca cac diém trong luwdi (goi

tat1a khodng cach va phwong vi trong tdm), ky
hiéu Soi va aoi:

Soi = \/(Xi - Xo)2 +(Y; - y0)2

a, =arctgJi Yo (7)

Xi — X,

- Tinh hé s6 bién dang dai do d6 cao mit
chiéu theo cong thirc:
R+H

k= 2 (8)
R+H,
- Tinh toa dd m&i trén bé mat Hz theo cong
thirc:
Xi, =X, +KS,; cosa,

(9)

Yio = Yo +KSy sin oy,

4. Thanh lap chwong trinh tinh chuyén toa
dod va tinh toan thwc nghiém

4.1. Théng tin vé chwong trinh:

Trén co s& nghién ctru 2 dang bai toan co
ban dung dé chuyén doi toa doé cho cac muc
dich ctia trac dia cong trinh, cAc tac gid da trién
khai thanh 14p chwong trinh may tinh dé tinh
todn wng dung, dong thoi ciing 1a dé ting
nhanh t6c d6 tinh toan va ning cao do chinh
xac cac két qua tinh chuyén.

4.2. Mgt s6 két qua tinh todn:

C6 nhiéu module tinh chuyén trong
chwong trinh duoc thanh 1ap (Hinh 2) nhung
trong khuon khé cé han cda bai bao, ching toi
trich dan 2 két qua: tinh chuyén tir toa do
phangx, y clia mui 1 sang toa dd phangx, y clia
mui 2 (Bang 2) va tinh chuyén tir toa d6 vudng
goc khong gian X, Y, Z sang toa d0 phang x,y
(Bang 3).

Thong tin chung két qua tinh chuyén 1:

- Kinh tuyén truc trwéc tinh chuyén: 10590’ 0”
D6 cao mat chiéu: 0 m

- Kinh tuyén truc sau tinh chuyén: 104°30°0”
P6 cao mat chiéu: 90 m Mui chiéu: 30
ELLIPSOID: WGS-84

Thong tin chung két qua tinh chuyén 2:

- Hé toa do phang: VN-2000 - Ellipsoid:
WGS-84 - Kinh tuyén truc: 105° 45’ 00” - Mai
chiéu 39 - PO cao mat chiéu: 85m
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Hinh 2- Giao dién chinh ctia chwong trinh

Hinh 3- M{t ctra s6 nhdp thong sé

[@ cHuONG TRINHTINH CHUYENTOADO
= 'y ;
; Tén file s& liéu
Ci\Users\Asus46\Deskic
Théng =&
F
O HN - 72 B4 rdng mudi chi€u
@ 3d6 (©O6de
XY — XY @ WM - 2000
Truidc tinh chuyEn
L= 105 00 oo
Sau tinh chuy&n
L= 104 30 00
&n - Cong ty T
LUAN VAN THAC Si 2016 - Ngudi hudng di

Bdng 2- Két qud tinh chuyén toa dé phdang giiva 2 mii chiéu

Tén g Toa dd phang VN-2000 (m)
T digm Toa do Trdc dia B/L Lo=105° 00’ 00” | Lo=104030’ 00”
1 DC1 190 20’ 20.80093” 2139281.975 2139061.060
1040 0r 21.03976” 397294.866 449831.441
5 DC2 190 20’ 17.24091” 2139165.351 2138948.128
1040 02’ 4.70011” 398568.631 451105.430
3 DC3 190 20’ 27.20883” 2139466.147 2139251.875
1040 02’ 39.93648” 399598.821 452134.661
4 DC4 190 20’ 22.37655” 2139310.211 2139099.820
1040 03’ 25.81266” 400937.042 453473.218
c DCS 190 20’ 10.81771” 2138948.195 2138741.346
1040 04’ 7.51347” 402152.296 454689.417
6 DC6 190 20’ 21.19527” 2139259.387 2139056.796
1040 04’ 58.22873” 403634.294 456170.394
Bdng 3- Két qud tinh chuyén toa do vuéng géc khong gian sang toa do phdng
2.1- Toa dé vudng goc khong gian Ellipsoid WGS-84
TT Tén diém X (m) Y (m) Z (m)
1 10451 -1618954.183 5729552.836 2279900.663
2 10472 -1621506.560 5730281.983 2276321.840
3 GPS-01 -1619622.938 5731390.873 2274828.379
4 GPS-02 -1619861.633 5730094.439 2277905.294
5 GPS-03 -1619871.487 5728927.408 2280832.467
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2.2- Thanh qud toa dé Trdc dia

Ellipsoid WGS-84

TT | Tén diém B’ ) LO H (m)
1 10451 21 4 55.205123 105 46 41.801641 88.962
2 10472 21 2 50.301367 105 48 0.006732 105.494
3 GPS-01 21 1 58506561 105 46 46.780614 86.837
4 GPS-02 21 3 45.686935 105 47 6.949321 88.167
5 GPS-03 21 5 27.595205 105 47 18.276859 95.457
2.3- Thanh qud toa dé phang

TT Tén diém X (m) Y (m)

1 10451 2331922.940 502938.186

2 10472 2328082.416 505196.574

3 GPS-01 2326489.083 503082.901

4 GPS-02 2329785.238 503664.480

5 GPS-03 2332919.232 503990.706

5. Két luan

Tl cac két qua nghién ctru dwoc trinh bay
trong bai bao, ching toi rat ra mét s6 két luan
sau day:

+ Khi phét trién lwéi trac dia cong trinh,
can phai st dung toa do cac diém cia ludi cii
da dwoc xac dinh trong cac hé toa dé khac
nhau trén khu vuc xay dwng cong trinh. Tuy
nhién, néu toa dd cac diém cua lwdi cii chwa
thudc hé toa do cua cong trinh thi phai thuc
hién tinh chuyén ching vé hé toa do cong
trinh theo quy trinh 2 bwéc: Tinh chuyén hé
toa d6 va dd cao mat chiéu.

+ Chwong trinh tinh chuyén toa do do cac
tac gia thanh lap va gidi thiéu trong bai bao cé
do chinh xac va do tin cay cao, cho phép thuc
hién noi dung nhiéu bai toan tinh chuyén va
dap wng diy du cac yéu cau ky thuit tinh
chuyén toa dd trong tric dia cong trinh. Dic
biét, cic module tinh chuyén toa d6 phang cho
phép thuc hién tinh chuyén dong thoi tir cac
hé toa do khac nhau sang hé toa d6 va do cao
mat chiéu cua cong trinh.
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Control network for engineering surveying is geodetic specialized network. This network
was established to solve the tasks of geodetic surveying-design and construction. It was
developed by using the points which have coordinates in the different systems on the
construction area and must be transferred to the coordinate system of the building according
to certain technical requirements. Some coordinates transferring programs that are still valid
such as GeoTools 1.2 do not meet this requirement of engineering surveying. This paper
investigates some problems of coordinates transfer in engineering surveying and programming
to solve these problems on computer.
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