KHOA HOC VA CONG NGHE MO

NGHIEN CUU LUA CHON HE QUY CHIEU HOP LY
CHO LU'GI KHONG CHE TRAC PiA CONG TRINH

NGUYEN QUANG PHUC, HOANG THI MINH HUONG ¢

1. Dat van dé

Nhw da biét, mat Ellipsoid trai d4t 1a mot bé mat
toan hoc va tiém can tét nhat véi hinh dang va kich
thwéc cla toan bd Trai dat. Sau khi mang lwdi co
s& dwoc chiéu 1én mat Ellipsoid thi viec xac dinh
toa dod cac diém cla lwdi co thé thuee hién mot cach
chat ché va chinh xac.

Tuy nhién, vi mat Ellipsoid la mat cong nén
khéng thuan tién cho cac cdng tac tric dia khi
thanh 1ap céc loai ban @b cling nhw cac cong tac
tréc dia céng trinh. Ngoai ra, cac cong thirc dé giai
quyet cac bai toan tric dia du la trén khoang cach
ngan ciing rat phirc tap. Viéc tinh toan trong'hé toa
dd vudbng goc phéng sé& dwoc tién hanh nhanh
chéng va dé dang hon véi cac céng thirc hinh hoc
va luwong glac phang.

Vi vay, dé thuan tién cho céac cong tac tréc dla—
ban dd néi chung ciing nhw dé tién hanh cac cong
tac trdc dia cdng trinh, can phai s dung hé quy
chiéu va hé toa d6 phang. Do d6, viéc chiéu cac tri
do tlr mat dat tw nhién 1én mat phang 1a rat can thiét.

Lwéi khéng ché trdc dia céng trinh thudng
khéng ché trén mét pham vi hep, c6 yéu ciu dd
chinh xac cao, lai dwoc phat trién dwa trén cac
diém cla Iwéi cli da c6 toa do trong cac hé théng
toa d® khac nhau trén khu xay dwng. Vi vay, Iwa
chon mét hé quy chiéu hop ly cho luéi khdéng ché
trc dia cong trinh tlc |a phai lwa.chon mot phép
bién dbi phu hop dé dua tri do tir mat dat vé mat
phéng sao cho Iwdi c6 bién dang nhd nhat so véi
kich thuéc that cla no trén bé mat dat.

D& nghién ctru lwa chon mét hé quy chiéu hop
|y cho Iwéi tric dia cong trinh, can tim hiéu cac sé
cai chinh do chiéu céc tri do tlr méat dat tw nhién 1&n
mat phang Do |U’0’I tréc dia cong trinh c6 chidu dai
canh ngan nen s6 cai chinh géc do rat nho, vi vay
chi xem xét s6 cai chinh chiéu dai canh.

2. S6 cai chinh chiéu dai do chiéu canh lén
bé mat ellipsoid
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S cai chinh do chiéu canh AB xuéng mét Ellipsoid
quy chiéu (H.1) dwoc tinh theo cong thire [1]:
48, =- SHm-Ho) (1)

Rm
Trong d6: S - Chiéu dai canh do; Hn, - D6 cao trung
binh cda canh do; Hy - D6 cao clia bé mat chiéu;
R~ - Ban kinh trung binh cta Ellipsoid (=6371 km).

,’ ellipsoid
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H.1. Chiéu canh do Ién maét ellipsoid ,

Céng thirc (1) cho thay, sé cai chinh ASy cang
Ién (tire bién dang chiéu dai canh cang Ién) khi d6
cao trung binh clia canh do cang I&n va nguoec lai.
S6 cai chinh nay sé khéng lam sai léch ty & wdi
néu bao dam didu kién:
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Tle 1a khi hiéu d6 cao mat dat va mét chiéu
khong qua 32 m thi c6 thé bé qua anh hwéng cla
sO cai chinh nay.

3. S6 cai chinh chiég dai do chiéu canh twr
mat ellipsoid Ién mat phang

Sau khi chiéu canh do xuéng mat Ellipsoid, tiép
theo sé chieu canh tlr mat Ellipsoid 1én mat phé’mg
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trong phép chiéu hinh try ngang déng géc (H.2). Sé
céi chinh nay dwoc tinh theo cong thirc tong quat [2]:
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Trong d6: mo - Hé sb bién dang dd dai trén kinh
tuyén truc ctia mui chiéu; S’ - Chiéu dai canh trén
EII|p30|d Ym - Tri trung binh ctia hoanh do diém
dau va cubi cta canh do S, dac trung cho dd xa
kinh tuyen truc ctia canh do.
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H.2. Chidu canh do tir ellipsoid vé mét phdng trong phép chiéu Gauss-Kruger (a) va trong phép chiéu UTM (b)
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H.3. Bién dang chiéu dai canh trong phép chiéu
Gauss-Kruger
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H.4.Bién dang chiéu dai canh trong phép chiéu
UTM muii 6°

Tir H.2 c6 thé thay:
» Trong phép chiéu Gauss-Kruger, sb cai chinh
chiéu dai canh ludn luén dwong (chiéu dai trén mat

tru IGn hon chiéu dai twong ¢ng trén mét eII|p80|d)
hé sb bién dang luén >1. Cang xa kinh tuyén truc,
bién dang chiéu dai canh cang I&n. Trén kinh tuyén
truc, hé sé bién dang bang 1;

» Trong phép chiéu UTM, chi trén 2 vj tri duo’ng
cat tuyén (giao clia mat try va mat Ellipsoid), hé s6
bién dang béng 1. Trong khoang giira 2 dwong cat
tuyen hé s6 bién dang <1 va ngoai khoang 2
dwong cat tuyén, hé sé bién dang >1. Mirc do bién
dang chiéu dai canh trong phép chiéu nay dwgc
biéu di&n nhw trén H.3 va H.4.

4. Lya chon hé toa d6 va mat chiéu cho lwéi
trac dia cong trinh

Sau khi tinh hai s cai chinh ASy va ASk, chiéu
dai canh trwée binh sai dwoc xac dinh la:

So=(S+ASH+ASF). (5)
Trong dé: S, - Chiéu dai canh dwa vao binh sai; S -
Chiéu dai do trwc tiép trén mat dat.

Nhuw vay chiéu dai canh dwa vao binh sai sé& co
s khac biét so voi chiéu dai canh do truc tiép trén
mét d4t do anh hwéng cha 2 sé cai chinh néu trén.

Vi cac cong trinh dwoc xay dwng trén bé mat
dét tw nhién nén can phai thu dwoc cac két qua do
khong qua higu chinh do cac phép chiéu. N6i cach
khac, can phai chon hé toa dd va mat chiéu sao
cho c¢6 thé bd qua céc sb hiéu chinh tinh theo céac
cong thirc (1) va (4).

Dé cb thé bd qua sb cai chinh tinh theo cong
thire (1), can phai co:

(Hm-Ho)=0, suy ra Hy=Hn. (6)

Didu d6 co6 nghia la d6 cao mat chiéu dugc
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chon x&p xi bing do cao trung binh cta khu vire
xay ding cbng trinh. Dé co thé bd qua sb cai chinh
tinh theo cong thirc (4) can phai co:

2
my -1+ Vm _~0,hayy ~+R 2(1-m)).  (7)

T day nhan thay:

> D6i voi phép chiéu Gauss- -Kruger, my=1. Khi
do ym=0 km;

> D6 véi phép chiéu UTM mai chiéu 3°,
mp=0,9999. Khi d6 y,=+ 90 km; '

> DO6i voi phép chiéu UTM mdi chiéu 6°,
me=0,9996. Khi d6 y,,=+ 180 km.

Nhw vay khi lap lwdi trac dia cdng trinh, hé toa
dd va mét chiéu dwoc chon theo quy tac nhw sau:

» Hé toa do phang dwgc chon sao cho kinh
tuyén trung wong ctia mui chiéu di qua gilra cua
khu vire x&y dwng cong trinh ddi v&i phép chiéu
Gauss- Kruger Con dbi véi phép chiéu UTM, hé toa

d% dwoc chon sao cho kinh tuyén trung wong cua
mi chiéu cach xa trung tam khu vwee xay dyng cong
trlnh khodng 90 km va 180 km (tng véi mui 3° va
6°) tinh theo duwdng xich dao sang trai hodc sang
phai, cho phép dao déng trong khoang +20 km [4];

» Mat quy chiéu toa do phang duwoc chon cé dd
cao xap xi dd cao trung binh ctia khu virc xay dyng.

Vi quy tAc d6, can phai dac biét lwu y xem cac
diém gbc khai tinh cho Iwéi tréc dia céng trinh can
thanh Iap da thudc hé toa 4% va mat chiéu cla cong
trinh chwa. Néu khong, cén phai tinh chuyén vé& hé
toa 36 va mat chiéu da chon clia céng trinh [3].

S. Tinh toan thwc nghiém
Dé minh ching cho nhwng ndi dung ly thuyét d3

néu & trén, chung toi da tién hanh thyc nghiém X

ly mét mang Ilwdi khong ché mat bing trac dia
céng trinh cé trong thye té (H.5).

H.5. So db Iugi thye nghiém

Mang IwGi gém c6 4 diém gbe khai tinh 13 GOC-
1, GOC-2, GOC-3 va GOC-4 da du’o’c xac dinh
trong hé toa do VN 2000, mui chiéu 3° , kinh tuyén
trung wong 105%00", véi cac gla tri toa do nhw néu
trong Bang 1. Theo thiét ké ky thuat, hé toa dé
cong trinh nay dwoc chon voi céc théng s6 nhu
sau: hé tga dd phdng UTM mui 3% kinh tuyén truc
Lo=104° 30"; d6 cao mat chiéu cdng trinh Hg=120
m. Trén co s& cla 4 diém goc da thanh lap mot
tuyén dwong chuyén phi hop gébm 9 diém do bang
may toan dac dién t&r TS09 cla hang Leica véi cac
théng s6 ky thuat theo ly lich may 1&a mg=1" va

Bang 2. Danh séch géc do

ms=2+2 ppm. Danh sach cac tri do gdc va canh
nhw trong Bang 2 va 3.
Béang 1. Toa dé ctia cac diém gbc khdi tinh

T Tén Toa doé
| diém X (m) Y (m)
1 GOC-1 2138823,525 396171,105
2 GOC-2 2139718,406 395082,065
3 GOC-3 2138074,746 408360,344
4 GOC+4 2138692,012 409570,830

Ghi chu: hé toa do VN-2000; mui chiéu 3° kinh

tuyén trung wong 105° 00’

™ _ Tem _ B § Gia tri g!éc do _
biem ftrai Df«Lglwa Diém phai BPo phat giay -

1 GOC-2 GOC-1, DC1 118 23 49,2
2 GOC-1 DC1 DC2 207 25 26,5
3 DC1 DC2 DC3 158 29 30,6
4 DC2 DC3 DC4 202 55 26,6
5 DC3 DC4 DC5 189 56 31,3
6 DC4 DC5 DC6 151 33 10,1
7 DC5 DC6 DC7 203 37 25,5
8 DC6 ' DC7 DC8 164 09 50,3
9 DC7 DC8 DC9 196 17 55
10 DC8 DC9 GOC-3 204 11 49,5
11 DC9 GOC-3 GOC-4 116 34 11,2
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Béng 3. Danh séach canh do
Tén canh ’ Tén canh ;
I Diém trudc Piém sau Tridogm) | 1T DPiém trwvoc | Diém sau T o)
1 GOC-1 DCA1 1213,567 6 DC5 DC6 1514,207
2 . " DC1 DC2 1278,991 T DC6 DC7 1370,733
3 DC2 DC3. 1073,122 8 DC7 DC8 1239,264
4 DC3 DC4 1347,161 9 DC8 DC9 1160,449
5 DC4 DC5 1267,934 10 DC9 GOC-3 1259,374

Bang 4. So sanh két qua hiéu chinh goc

Tén goc Gia trj goc do S hiéu chinh phwong an (%)
T Blém B.x - & - - . oy
tréi iem gitra | Diem phai | Do phut giay 1 2 3 4
1 GOC-2 GOCA1 DC1 118 23 49,2 | +28,93 | +36,8 -9,77 -1,92
2 |- GOC-1 DC1 DC2 207 25 26,5 1,77 -1,98 -0,68 -0,89
3 DCA1 DC2 DC3 158 29 30,6 +1,64 +2,27 -1,37 -0,76
4 DC2 DC3 DC4 202 55 26,6 | -19,33 | -24,23 4,90 -0,01
5 DC3 DC4 DC5 189 56 31,3 | 13,74 | 17,24 3,59 +0,08
6 DC4 DC5 DC6 151 33 10,1 +4,56 +5,79 -1,40 -0,19
7 DC5 DC6 DC7 203 37 255 | -18,32 | -23,14 5,51 +0,69
8 | - DC6 DC7 DC8 164 09 50,3 -5,33 -6,82 2,07 +0,59
9 .DC7 DC8 DC9 196 17 55 -14,12 | -17,96 4,88 +1,05
10 DC8 DC9 GOC-3 204 11 49,5 -2,59 -3,48 1,81 +0,94
11 DC9 GOC-3 GOC-4 116 34 112 | +39,43 | +49,48 | -10,06 | +0,01
Bang 5. So sénh két qua hiéu chinh canh ’
T Tén canh ; S& hiéu chinh cia phwong an (m
T [ BEmmee | DiEmem e o0 1 2 3 - 4
1 GOC-1 DCA1 © 1213,567 +0,055 +0,070 -0,016 -0,001
2 DC1 DC2 1278,991 +0,064 +0,081 -0,019 -0,002
3 DC2 DC3 1073,122 +0,050 +0,064 -0,014 -0,001
4 DC3 DC4 1347,161 +0,068 +0,086 -0,020 -0,002
5 DC4 DC5 1267,934 +0,062 +0,078 -0,018 -0,002
6 DC5 DC6 1514,207 +0,076 +0,096 -0,022 -0,002
7 DC6 DC7 1370,733 +0,069 +0,087 -0,020 -0,002
8 DC7 DC38 1239,264 +0,062 +0,078 -0,018 -0;002
9 DC8 DC9 1160,449 +0,057 +0,072 -0,016 -0,002
10 DC9 GOC-3 1259,374 +0,053 +0,066 -0,015 -0,002
Bang 6. So sanh céc chi tiéu sai s6
: R Phwong an
TT Loai chi tiéu 1 5 3
1" |Sai sb trung phwong trong s6 don Vi +30,1 | 38,0 +8,7 +1,1
2 |Sai sé trung phwong géc do sau binh sai (7) +60,3 | 76,0 | #1744 +2,1
| 3 |Sai s6 vi tri diém yéu nhat (cm) +920 | +116,0 | +26,6 +3,2

Tir cac théng tin néu trén c6 thé théy rang, toa do
clia céc diém gbc khéi tinh chua thude hé toa do va
mat chiéu ctia cong trinh. Dé thay dwoc vai trd cia

viéc lira chon hé toa do va mit chiéu doi voi luoi
trac dia cong trinh, chung toi da da tién hanh-binh
sai mang ludi trén v&i 4 phwong an sau day:
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> Phu’o’ng an 1 (PA- 1) khong tinh chuyén hé
toa d6 va mat chiéu cac diém gbc;

» Phuong én 2 (PA-2): chi tinh chuyén mat
chiéu céc diém gbc;

> Phuong an 3 (PA-3): chi tinh chuyén hé toa
d6 cac diém géc;

> Phucmg an 4 (PA—4) tinh chuyén ca hé toa
do6 va mat chiéu cac diém gbc.

Céc két qua tinh toan dugc tébng hop, so sanh
trong cac Bang 4, Bang 5 va Bang 6.

Tl cac két qua so sanh néu trén, co thé rdt ra
nhirng nhan xét sau:

> Trong cac phwong an chwa tinh chuyén hosc
tinh chuyé&n mét phan, sé hiéu chinh kha I&n. Trong
phuong an da tinh chuyén ca hé toa d6 va do cao
(PA-4),’sb hiéu chinh twong rng la nhd nhét, dong
nghla Vi viéc Iwdi it bi bién dang nhat bdi cac sb
lidu gbc;

> Trong cac phuwong an chua tinh chuyen hoac
tinh chuyén mét phan, cac chi tiéu sai s& kha Ion.
Trong phwong an da tinh chuyen ca hé toa do va
dd cao (PA-4) cac chi tiéu sai s6 la nhd nhit, dong
ngh|a Vv6i viéc lwai it bi bién dang nhét béi cac sb
liéu gbc va dé chinh xac cla Iwdi la tét nhat,

6. Ket ludn

T két qua nghién clru néu trén, c6 thé rut ra
mot sb két luan sat day

> Luoi khéng ché tréc dja cong trinh 1a co s& toa
dd phuc vy cho ca 3 giai doan: khdo sat thiét ké, thi

cong xay dwng va khai thac st dung cong trinh.

Ngoai trir IwGi quan tric bién dang dwoc thanh lap
trong hé toa do doc lap, Iwéi khao sat va Iwéi thi cong
can phai duoc thanh Iap sao cho bdo dam nguyén
thc: ddng nhét vé hé toa do gitra hé toa d6 khao séat
va hé toa do thi oong lwai it bi bién dang nhat so véi
kich thuéc that cua no trén mat dat. Bé bao dam cac
nguyen tic d6, can phai lwa chon hé toa do va mat
chiéu mét cach hop ly cho Iwéi trac dia cong trinh nhw
da trinh bay trong bai bao;

> Khi phat trién lwéi tric dia cong trinh, nhét
thiét phai st dung toa dé cac diém cla lwdi cii d5
duwoc xac dinh trong cac hé toa d6 khac nhau. Tuy
nhién, néu toa do cac diém cla lwéi cii chwa thude
mui chiéu va mat chiéu da chon cla cdng trinh thi
phai thwe hién tinh chuyén tredc khi tinh toan binh
sai lwei.0
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SUMMARY

Engineering surveying networks are the
~ basis for the survey, design and construction
of buildings and structures. In order for the |
work to be implemented smoothly and to |
ensure the accuracy according to the design, |
it is necessary to select a reasonable |
reference frame for the control networks.

The content of the paper presents the
theoretical base for the proper selection of
coordinate system and projection surface for |
geodesic control networks. Implemented
experimental calculations to demonstrate the
theoretical contents mentioned.
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