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Toém tit: Bai bdo khdo sdt mot s6 phuong phdp tinh chuyén toa do mang ludi thi cong thiy dién
Vvé hé toa do cong trinh va dé xudt quy trinh ciing nhu hé thong cong thiic tinh todn phit hop, c¢é khd

nang ving dung vao thuc té sdan xudt.

L. DAT VAN DE

Lu6i tam gidc thuy cong dugc thiét ké xay
dung 1am co s mat bang cho cong tac bo tri va do
v€ hoan cong cac hang muc cong trinh thuy dién.
Ngoai ra, mang ludi nay con dugc st dung cho
mot s6 nhiém vu khac nhu: Do vé ban d6, mat cat
trong qua trinh lap ban vé thi cong; 1am co s& dé
xay dung ludi quan tric bién dang cong trinh...
Do tinh chat phic tap va dic diém phan b6 clia cac
hang muc cong trinh chinh tai ddu mai thuy dién
nén ludi tam giac thuy cong thuong co két cau la
hé thong ludi nhiéu bac, yéu cau do chinh xdc doi
v6i mbi bac lui tang dan (diéu nay khac han véi
nguyén tac xay dung cdc mang luGi trac dia cho
muc dich khao sat, do vé thong thuong). Mdi bac
ludi tam gidc thiy cong la mot mang ludi doc lap
cuc bo (dé tranh anh hudng sai s6 s liéu goc),
nhung tat ca cac bac ludi déu phai duoc dinh vi
trong cung mot hé toa do, do cao thong nhat da
duoc xdc dinh d6i véi cong trinh [2,5].

Vi vay, hé quy chi€u do6i v6i luéi tam giac
thiy cong phai dugc lya chon sao cho do bién
dang cua mang luGi so véi thuc dia 1a nho nhat.
Trong thuc t&, dé ddm bao do chinh xac b tri va
thi cong, hé toa do thi cong dugc chon nim & do
cao trung binh va cé kinh tuyén truc cia mui
chi€u di qua gitta khu vuc xay dung cong trinh.
Tur d6 ndy sinh van dé tinh chuyén gid tri trong
cac hé toa do khdc nhau va viéc tinh chuyén
phai dam bao dugc két ciu noi tai cua ban than
ludi, dong thoi dat yéu cau vé do chinh xac phuc
vu qud trinh thi cong.

26

II. KHAO SAT THUAT TOAN VA QUY TRINH
TINH CHUYEN TOA PO VE HE QUY CHIEU
CONG TRINH

Hién nay lu6i mat bang thi cong cong trinh
thuy dién (luéi tam giac thuy cong) thuong do
bang may toan dac dién tr, hoac GPS, hoac két
hop ca hai dang do nay. Déi véi lugi GPS, phan
mém xu 1y s6 liéu cta hang san xuat mdy cho
phép xdc dinh duoc toa do cac diém ludi & trong
ca 3 hé: toa do vuong géc khong gian, toa do
tric dia va toa do phang. Trong trudng hgp nay
viéc tinh chuyén tir toa do GPS vé hé toa do
cong trinh c6 thé duoc thuc hién theo trinh tu:
Toa do vuong goc khong gian— Toa do dia
dién— Toa do cong trinh. Khi ching ta chi su
dung hé toa do phang cuia lu6i thi viéc tinh
chuyén lai can phai trién khai theo cdc budc:
Toa do phdng voi miii chiéu goc— Toa do
phdng véi miii chiéu cong trinh— Toa do cong
trinh.

I1.1. Phuong dn 1: Tinh chuyén tir hé toa do
khong gian vé hé toa do phdng

Budc 1: Tinh chuyén tr (X, Y, Z) trong hé toa
do dia tam WGS-84 vé hé toa do dia dién

Ky hiéu:

- Hé toa do vuong géc khong gian dia tam la
X,Y,Z)

- Hé toa do vudng goc khong gian dia dién
tai diém quan sat (diém dat mdy thu) 12 (x,y,z) -
mot so tai liéu ky hiéu tuong Gng cac truc nay la
(N-E-U) v6i goc toa do la diém quan sét, truc z
truing v6i phuong phép tuyén qua diém xét —



huéng 1én trén, truc x la ti€p tuyén cua kinh
tuyén di qua diém xét — huéng vé phia cuc Bic,
truc y vuoéng géc vdéi 2 truc trén — hudng vé phia

bong (Hinh 1)
Ap dung cong thic tinh chuyén toa do giita 2
he [1]:

Y
Hinh 1: Hé toa do vuong géc khong gian va hé toa do dia dién
X —sinBcosL —sinBsinL cosB X—(NO +Ho)cosBO cosL,
y|=| -—sinL cosL 0 [x] Y=(Ng+H,)cosBgsinL, (1
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Trong do: chuyén déi toa do, dugc xdc dinh nhd so sénh

X, Y, Z la toa do vudong géc khong gian dia
tam cta diém can tinh chuyén

X, Yy, z 12 toa do cén tinh chuyén trong hé toa
do dia dién

B,, L,, H, 1a toa do tric dia clia diém trong tAm
luGi (hay goc toa do cua hé toa do dia dién)

N, 12 bén kinh cong ctia vong thang ding thit
nhat di qua diém goc cia hé toa do dia tam C
dugc xdc dinh thong qua cong thic:

Ny = a4 )
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vGi: e la tam sai tht nhat cua elipxoid, dugc

tinh nhu sau:
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Budc 2: Tinh chuyén tir hé toa do phang vé he
toa do cong trinh:

Pé thuc hién tinh toan ching ta 4p dung thic
chuyén déi toa do Helmert:

{X'= X.M.COos O — y.m.sina + X

“4)

y'=ym.coso+x.m.sina+y,

Trong d6 Z = (X,, Yo, o, m) la vector tham so

toa do da c6 cia trén 2 diém & ca hai hé (diém
song trung)

Sau khi xdc dinh dugc cac tham s6 tinh
chuyén, st dung nhitng tham s6 ndy dé tinh
chuyén cdc diém tir hé toa do nha nudc vé hé toa
do cong trinh.

I1.2 Phuong dn 2: Tinh chuyén tir hé toa do
vuong goc phdng vé toa dé cong trinh

Ching toi dé xuat mot quy trinh x4c lap va
tinh chuyén hé toa do phang cong trinh véi cic
budc thuc hién nhu sau:

Budc 1: Tinh chuyén toa do phang vé hé toa
do c6 kinh tuyén truc dugc chon la kinh tuyén
trung binh ctia khu vuc cong trinh bang cach
chuyén déi mii toa do. Cic cong thiic va quy
trinh tinh chuyén mii toa do c6 trong nhiéu tai
liéu trac dia nhu [3,4].

Budc 2: Tinh chuyén toa do 1én do cao trung
binh ctia khu vuc bing cédch sit dung phép bién
déi ty 1& 1u6i véi hé s6 ty 1é m duoc xéac dinh
theo cong thiic:
_R+H,

R

(&)

m
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Trong d6 R 1a ban kinh trung binh cta trai dat
va H, 1a d6 cao trung binh ctia khu vuc xay dung

IILTHUC NGHIEM

Tinh chuyén toa do cho lu6i do bing cong
nghé GPS vé hé quy chi€u cong trinh nham
minh ching va lam sang to 2 thuat toan da néu &
trén v6i so liéu thuc nghiém la két qua do GPS
tai cong trinh thiy dién Tuyén Quang.

Mang luéi mit bang gém 6 diém (ky hiéu tix
NH-1 dén NH-6) do theo cong nghé GPS, viéc

binh sai Iu6i duoc thuc hién bang phdn mém
GPSurvey 2.35. Cac két qua dugc trich dan bao
gom: Toa do vuong géc khong gian sau binh sai
(bang 1), toa do toa do tric dia sau binh sai (bang
2) va toa do phang va do cao sau binh sai trong hé
toa do phiang Gauss, elipxoid quy chiéu:
Krasovski, kinh tuyén truc clia mdi chiéu: 105°
(bang 3). Yéu cdu xac lap va tinh chuyén toa do
phang clia lu6i vé hé toa do cong trinh & do cao
trung binh 1a 65 m, sao cho kich thuéc cia mang
ludi c6 do bién dang it nhat so véi thuc t&.

Bdng 1: Bdng toa do vuong goc khong gian sau binh sai

S6 TT Tén diém TOA DO
X(m) Y(m) Z(m)
1 NH-1 -1566986.9820 5689706.4490 2411600.7010
2 NH-2 -1566969.8096 5689709.2013 2411605.3678
3 NH-3 -1566967.9392 5689709.5454 2411605.9164
4 NH-4 -1566950.9101 5689712.2738 2411610.4858
5 NH-5 -1567225.3701 5689755.4689 2411319.7931
6 NH-6 -1567331.4743 5689780.8978 2411191.9644
Bdng 2: Bdng toa do toa do trdc dia sau binh sai

S6 Teén diém TOA PO

TT B L H(m)
1 NH-1 22°21'42.853433" 105°23'52.611137" 94.523
2 NH-2 22°21'43.017310" 105°23'52.006946" 94.535
3 NH-3 22°21'43.035842" 105°23'51.940725" 94.592
4 NH-4 22°21'43.196607" 105°23'51.341586" 94.581
5 NH-5 22°21'33.040695" 105°24'00.188904" 89.904
6 NH-6 22°21'28.545896" 105°24'03.528091" 90.010

Bdng 3: Bdng toa do phdng va do cao sau binh sai

(Hé toa do phing Gauss, Elipxoid quy chiéu: Krasovski, Kinh tuyén truc ciia miii chiéu: 105°)

Tén Toa do Sai s6 vi tri diém (m)

diém | x(m) y(m) h(m) m m, m, m,
NH-1 | 2473973.322 540988.764 66.621 0.002 0.003 0.004 0.007
NH-2 | 2473978.317 540971.463 66.633 0.003 0.003 0.004 0.008
NH-3 | 2473978.882 540969.567 66.689 0.002 0.003 0.004 0.008
NH-4 | 2473983.782 540952.412 66.680 0.003 0.003 0.004 0.008
NH-5 | 2473672.048 541206.377 61.999 0.011 0.008 0.014 0.016
NH-6 | 2473534.038 541302.286 62.104 0.015 0.011 0.018 0.021
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Viéc xdc lap hé quy chi€u va tinh chuyén toa
do duoc thuc hién theo 2 phuong an:

—Phuong 4n 1: Tinh chuyén toa do tir hé toa
do dia tam (WGS-84) vé hé toa do dia dién va sur
dung phép chuyén déi toa do Helmert dé tinh
chuyén ti€p vé hé toa do cong trinh.

—Phuong 4n 2: Tinh chuyén toa do phang tir mii
chiéu 105° vé mui chi€u véi kinh tuyén truc trung

binh ctia mang ludi, sau do ti€p tuc dung phép
chuyén déi ty 1& dé dua toa do céc diém trong ludi
1én do cao trung binh cua khu vuc xay dung.

Két qua xtr ly s6 liéu theo phuong 4n 1 thé
hién trong bang 4 véi s6 liéu dau vao la toa do
vuong goc khong gian, toa do trac dia, do cao
trung binh khu vuc xay dung va két qua xac
dinh duoc 12 toa do vuong géc phang cong trinh.

Bdng 4: Két qud tinh chuyén toa do tir hé WGS-84 vé hé toa do cong trinh

S6 Toa do vudng goc khong gian ,T(‘)a, d(f)Adja dién . TQ? d? phang
TT (Tinh & d6 cao 65 m) (Tinh ¢ d6 cao 65 m)
X(m) Y(m) Z(m) X'(m) y'(m) x(m) y(m)
1 -1566986.982 |5689706.449 |2411600.701 [-14907.534 |-76.061 2473973.325 |540988.759
2 -1566969.810 [5689709.201 [2411605.368 [-14902.488 |-93.347 2473978.316 |540971.464
3 -1566967.939 |5689709.545 {2411605.916 [-14901.917 |-95.242 2473978.880 |540969.569
4 -1566950.910 |5689712.274 [2411610.486 [-14896.967 |-112.384 |2473983.778 |540952.414
5 -1567225.370 |5689755.469 [2411319.793 |-15209.669 |140.748 2473672.052 |541206.374
6 -1567331.474 |5689780.898 [2411191.964 |-15348.065 |236.285 2473534.039 |541302.285
Bdng 5: Két qud tinh chuyén tir hé toa do phdng vé hé toa do cong trinh
So Toa do vuong géc phiang Toa do vuong géc phang Toa do vuong géc phiang
TT | (Mii chi€u L, = 105°, H,=0m) | (L, = 105°24’, H,= 0 m) (L, = 105°24°, H, =65 m)
x(m) y(m) X(m) y(m) X(m) y(m)
1 2473973.322 | 540988.764 | 2473919.167 | 499788.597 | 2473973.321 | 540988.765
2 2473978.317 | 540971.463 | 2473924.208 | 499771.310 | 2473978.316 | 540971.464
3 2473978.882 | 540969.567 | 2473924.778 | 499769.416 | 2473978.881 | 540969.568
4 2473983.782 | 540952.412 | 2473929.724 | 499752.274 | 2473983.781 | 540952.413
5 2473672.048 | 541206.377 | 2473617.323 | 500005.405 | 2473672.050 | 541206.376
6 2473534.038 | 541302.286 | 2473479.062 | 500100.945 | 2473534.042 | 541302.284

Trén co s két qua tinh theo 2 phuong an
trong cdc bang 3 va 4 c6 thé nhan thay ring su
sai khac 16n nhat trong két qua chuyén déi toa
do theo truc x 1a 4mm va theo truc y la 6mm. Bo

chénh nay nam trong gidi han cho phép doi voi
yéu cau do chinh xac khi thanh 1ap cdc mang
luéi thi cong cong trinh thiy dién [5]. Nhu vay
ca 2 phuong 4n trén déu c6 thé chap nhan duoc.

29



Trong thuc t€, viéc lva chon phuong an tinh
chuyén toa do phu thudc vao hinh thiic thanh lap
lugi. Néu mang luéi dugc xay dung theo cong
nghé GPS thi dp dung ca hai phuong an xu 1y
déu phu hop. Con néu ludi duge thanh 1ap theo
phuong dn do dac mat dit thi nén st dung
phuong an 2, vi truong hgp nay chi thu dugc toa
do vuong géc phang ma chua xdc dinh truc ti€p
duoc toa do cac diém ludi trong hé toa do WGS-
84 va hé toa do tric dia.

TAI LIEU THAM KHAO

IV. KET LUAN

Quy trinh tinh chuyén toa do cidc mang luéi
thi cong vé hé toa do cong trinh da néu c6 hé
thong cong thic tinh todn phu hop, dap tng
dugc yéu cau do chinh xdc doi véi cic mang
luéi thi cong cong trinh thiy dién.

Két qua khao sat va tinh toan thuc nghiém
budc ddu da cho thdy 2 phuong 4n tinh chuyén
toa do da néu c6 da do tin cay va c6 thé dp dung
duoc vao thuc t€ san xuét.
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ASSESSMENT ON SOME METHODS OF BUILDING COODINATE SYSTEMS
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This paper investigated some methods of coordinates transformation from the National
coordinate system to the construction coordinate system. Authors introduced a suitable algorithm to
compute data. This algorithm is able to applicate in practice.

Nguoi phan bién: TS. Hoang Xuan Thanh

30



