KHOA HOC VA CONG NGHE MO

THANH LAP LUG1 KHONG CHE MAT BANG
'I'HI CONG CONG TRINH THU'.' DIGN
BANG CONG NGHE GPS/GNSS

NGUYEN VIET HA, NGUYEN THI KIM THANH,
NGUYEN HA - Trwong Pai hoc Mé-Dja chat

trinh thay dién thi ban vé thiét ké cha cong

trinh dwoc thiét ké trén ban d6 dia hinh khu
virc xay dwng, ban dd dia hinh coéng trinh nay du’o’c
thanh Iap trong giai doan khao sat cong trinh. Pé
thanh lap ban dd trong giai doan khao sat cong
trinh, can thanh lap lwéi khéng ché mat bang dam
bdo dod chinh xac phuc vu do vé ban dd dia hinh
theo ti I& can thanh lap.

Hién nay lwéi khdng ché méat bang phuc vu do
vé dia hinh khu vwrc xay dwng nha may thdy dién
thwong duoc do bang cdng nghe GPS trén cac
moc khéng ché cb dinh, co thé st dung duoc
sudt trong qua trinh thi cdng. Lwdi khidng ché mat
bang nay thwong dugc xt Iy sb liéu va tinh toan
binh sai trén hé toa d§ nha nwéc hoac cuc bd
dam bao d6 chinh xac do v& ban dd dia hinh
nhwng chwa dap &rng dwgc do chinh xac cho giai
doan bd tri céng trinh.

‘Khi do bang céng nghé mat dat (Iwéi do gdc,
canh) trong giai doan thi céng, dé bd tri'céng trinh
ra thwc dia nguoi ta thu’o’ng phai do lai lwéi khdng
ché mat bang v&i yéu cdu do chinh xac dam bao
cho bd tri cdng trinh. Viéc nay gay ra tén kém vé
tién bac cling nhw thoi gian dé thanh 1ap luei.

Trong ndi dung bai bao tac gid mudn kién nghi
viéc xay dwng lwdi khodng ché mét bang do bang
cong nghé GPS trong giai doan do vé ban db dia
hinh va cé thé s& dung théa man yéu ciu vé do
chinh xac phuc vu b tri céng trinh, ndm trong hé
toa do théng nhat v&i hé toa do da dwoc lwa chon
trong giai doan khao st thiét ké cong trinh.

.\. hw da biét, trong thi cong xay dwng cong

1. S6 liéu do va co s& ly thuyét

1.1. Khu vwee nghién ciru va sé liéu do

Khu vue nghién clru clia tac gia la nha may thay
dién DPa Nhim (H.1). Nha may thay dién Da Nhim la
moét céng trinh thdy dién cha Viét Nam duwoc xay
dwng trén séng Ba Nhim. P&y la cong trinh thay

dién dAu tién, ndm & nAc thang trén cling, khai thac
tlem nang thdy dién cla hé thong séng Béng Nai,
nam giap ranh gitta tinh Lam Béng va Ninh Thuan.
Nha may dwoc khéi céng xay dwng vao thang 4
ndm 1961 dén thang 12 nam 1964 véi sy tai tro
ctia Chinh phu Nhat Ban. Nha may co tong cong
suat thiét ké 14p dat 1a 160 MW gbm 4 tb may, san
dién lwong binh quan hang nam khoang 1 ty kWh.
Cung vai viéc van hanh hiéu qua cum thly dién Da
Nhim-Séng Pha va Ham Thuan-Ba Mi, ngay
12/12/2015, Céng ty C6 phan Thiy dién Pa Nhim-
Ham Thuan-Da Mi d& trién khai dw an mé réng
Nha may Thay dién Da Nhim nham nang cao hiéu
qua san xuét kinh’'doanh, khai thac téi da ngudn
nwéc thuan loi tir hd Pon Dwo’ng, sau khi hoan
thanh s& nang téng cong suat nha may tir 160 MW
hién‘tai 1&n 240 MW.

H.1. Khu vire nghién ctru

Thang 4/2012, lwdi khéng ché mat bang do
bang céng nghé GPS duoc thanh lap véi muc dich
do vé& ban do6 dia hinh céng trinh phuc vu thiét ké&
m& réng. Luéi dwge do bang 4 may thu Ashtech
ProMark va 2 may thu Leica GS10 theo dd hinh
w6 (H.2).
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H.2. So d6 mang lw6i khéng ché mét bang duw én thiy dién Pa Nhim mé réng

Theo yéu cau clia ban vé thiét ké, luvoi dwoc
tinh toan va binh sai trong hé toa dd VN2000 dya
trén 3 diém dia chinh co s& cé trong khu vwc la
902404, 902407, 902434. Don vj thi céng da tién
hanh do va tinh toan binh sai theo hé toa dd
VN2000 mui chiéu 3° kinh tuyén gitra 1a 107° 10°

(théng nhét v&i ban vé da thanh lap giai doan trwoc
theo yéu cau ctia chi dau tw).

Két qua binh sai dat dd chinh xac yéu ciu dbi
v&i cong tac thanh lap ban dé dia hinh i 1& 1:500
phuc vy thiét k& mé rong nha may thé hién trén
Bang 1 [2].

Béng 1. Bang két qua toa do phdng va dé cao sau binh sai

" Tén Toa do Do cao Sai sd vi tri diém

3 diem X(m) Y(m) - h(m) (mx) (my) (mh) | (mp)
1 902404 1311948.249 656047.903 1043.924 0.000 0.000 0.000 | 0.000
2 902407 1309781.330 660156.722 993.695 0.000 0.000 0.001 0.000
3 902434 1309425.761 664467 .507 306.824 . | 0.000 0.000 0.003 | 0.000
4 I-01 - 1311656.723 658469.180 1046.893 0.001 0.001 0.001 0.001
5 1-02 1312282.688 658340.558 1063.063 0.001 0.001 0.000 | 0.001
6 1-03 1312348.862 658971.651 1252.114 0.001 0.001 0.004 | 0.002
7 1-04 1311918.460 659459.389 1083.999 0.001 0.001 0.003 | 0.001
8 I-05 1311768.099 659929.314 1080.616 0.001 0.001 0.002 | 0.001
9 [-06 1310759.664 660135.670 1038.616 0.001 0.001 0.000 | 0.001
10 I-07 1310757.358 660582 .430 1032.439 0.001 0.001 0.002 | 0.001
11 |-08 1310614.532 -662609.029 1045.439 0.001 0.001 0.000 | 0.001
12 1-09 1311053.137- 662823.438 968.727 0.001 0.001 0.002 | 0.001
13 1-10 1310004.716 663693.331 537.719 0.001 0.001 0.003 | 0.001
14 I-11 1310109.971 663936.951 517.366 0.001 0.001 0.003 | 0.001
15 -12 1309392.318 664612.279 279.161 0.001 0.001 0.003 | 0.001
16 -13 1309552.315 664657.665 284.069 0.001 0.001 0.003 0.001

1.2 Ddc diém cia lwéi khéng ché mat bang
bé tri céng trinh thay dién Pa Nhim

Céng trinh thly dién Da Nhim ndm & noi ¢ dia
hinh ndi cao hiém tr&, chénh cao gitra tuyén dap
va nha may khoang 800 mét, giao thdng lién lac
khong thuan lgi. B&i vay dé bd tri cong trinh cho
cac hang muc khac nhau nhu tuyén dap, nha may,
tuyén thly coéng & cac dd cao khac nhau (H.3) ludi
can dap (ng y&u ciu do chinh xac bé tri cho cac
hang muc dé. B&i vay khi bé tri céng trinh cho
hang muc nao can tinh chuyén lwdi vé bé mat do
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cao thi céng cbng frinh d6. Mat khac, hé toa dd
théng nhéat clia nha may ndm & kinh tuyén 107°10’
v&i mai chiéu 3° nén sé bj bién dang rat nhidu do
phép chiéu phang gay ra. D& khic phuc cac sai sb
trén, can tinh chuyén toa d6 cac diém Iuéi trong
Bang 1 vé hé toa d6 cong trinh. Yéu ciu dat ra Ia
lwéi can tinh chuyén vé 3 mat do cao khac nhau d6
la d6 cao dwdi nha may (200 m) dé& bb tri cac hang
muc bén trong nha may, d6 cao trén tuyén dap
chén nwéc (1050 m) dé bé tri cac hang muc nhw
dap chan, clra xa, clra nhan nwéc, dd cao trung
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binh (650 m) dé bd tri cac hang cla tuyén nang
lwong [1], [5].

H.3. B§ cao cac hang muc céng trinh

1.3. Quy trinh tinh chuyén Iwéi do vé vé hé
toa dé coéng trinh

DPé dam bao do chinh xac bd tri va thi cdng, hé
toa do cdng trinh duwgc chon ndm & dd cao trung
binh va.c6 kinh tuyén truc clla mui chiéu Gauss
hodc dwdng cat tuyén ctia mui chiéu UTM di qua
gitta khu vwre xay dwng cong trinh sao cho kich
thuwdc clia mang ludi c6 dd bién dang it nhat so voi
thuc dia. Ngoai ra, mang Iwdi con can phai dwoc
dinh vi theo s liéu cltia hé toa d& da dwoc Iwa chon
trong giai doan khao sat thiét ké cong trinh. Vi vay
xuét hién hai bai toan tinh chuyén két qua toa do do
béng cong nghé GPS vé hé toa do cdng trinh [3], [4]:

> Tinh chuyén tir toa dd vudng goc khéng gian
dia tam vé hé toa do dia dién chan troi, sau d6 tinh
chuyén vé hé toa dé cong trinh;

» Tinh chuyén t» hé toa dd phang vé& mui chiéu
can thiét, sau dé tinh chuy&n vé& hé toa dd cong trinh.

Trong ndi dung bai bao nay, chung t6i quan tam
dén bai toan tinh chuyén tir hé toa dd phing vé
mui chiéu can thiét, sau do tinh chuy&n vé hé toa
dé coéng trinh.

C6 2 céch tinh chuyén toa d& GPS vé hé toa do
céng trinh:

» Tinh chuyén theo phép chiéu Gauss-Kruger:
Quy trinh dwgc thre hién nhw hinh H.4;

> Tinh chuyén theo phép chiéu UTM: Quy trinh
dwoc thwe hién nhw hinh H.5.

Déi v&i cong trinh thdy dién Da Nhim: Bon vj thi
cdng str dung cach thi 2 la tinh chuyén toa do
GPS vé hé toa do cong trinh theo phép chiéu UTM.

Quy trinh tinh chuyén ti toa d& phang (x, y) vé
hé toa dd cong trinh dwoc thwc hién qua ba bwéc
nhw sau:

» Tinh chuyén toa d6 phang (x, y) sang mui
chiéu phu hep sao cho do bién dang chiéu dai la
nhd nhét so vai thuc dia, két qua thu dwoc toa do
X, y);

> Dua toa dd (x',y') v& dd cao mat chiéu phu
hop véi cdng trinh sao cho d6 bién dang chiéu dai
la nhé nhét so v&i thye dia, két qua thu dwoc toa
do (x", y');

» Tinh chuyén toa do (x’, y”) theo phwong phap
Helmert vé& toa do cong trinh dwa trén co s& cac
diém song triing.
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H.4. Tinh chuyén hé toa d6 _
theo phép chiéu Gauss-Kruger

H.5. Tinh chuyén hé toa do
theo phép chiéu UTM

1.4. Céc thuét todn dung trong tinh chuyén
a. Tinh chuyén tir hé toa do tric dja B, L vé
hé toa dé vuéng géc phang x, y [3]
Toa dd diém trén mat Ellipsoid dwoc chuyén vé
toa d6 phang theo cong thirc tbng quat sau [3]:
x=x(B,L,a,b) 1)
y =y(B,L,a,b)

Hé toa d6 vudng goc phang duoc thiét 1ap theo
phép chiéu hinh tru ngang, theo mui chiéu cé kinh
tuyén truc Lo, cong thirc tdng quéat ctia phép chiéu
hinh tru ngang déng géc, voi ty 1& chiéu trén kinh
tuyén truc 1a my:
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X=mg[Xq +NsinB|§cosB +NsinB;—4 cos?’B(4\|;2 +y -tz) + NsinB'—cosSB .

{8w4(11- 24t%)- 28y > (1-612) + 2 (1- 32t2) - 2yt? +t4} +NsinB

1385-3111t% +543t* - t°)] .
Trong d6 X, la chiéu dai cung kinh tuyén t xich
dao dén vi do B [3]:
3
y=nb{N.I.oosB+N%cosaB(y-t2)}+

5
+N.%00358{4y3(1-6t2)+y(1+8t2)-2yt2+t4]+ 3)
07
N
5054

00378.(61—479t2+179t4 -tﬁ).

Cong thirc tinh toa dd trac dia B ¢6 dang [3]:

720
8

cos’B (2)
40320

Trong d6 hiéu do kinh I=(L-Lo), v&i Lo la 6 kinh

ctia kinh tuyén trung wong [3]:
N_( -e‘?sinzB)
t=t Bl il o (4) P
g,y M 1-e2)

Tai day: m, - Ty |& bién dang trén kinh tuyén trung
wong. Néu my=1 ta cd phép chiéu Gauss-Kruger,
khi m=0.9996 ta c6 phép chiéu UTM

b. Tinh chuyén toa dé tir hé toa dé vudng
goc phang x, y sang hé toa dé trac dia B, L [3]

t v t v 2 21+ 402 to y°
B=By-—2 o | -4ys + 9y (1-t5) +12t5 |+ ; :
0 mOMO{ZmOND] moMo{24m8N8 [ Yo +9yo(1-15) o} oMo | 720mENE
.{aygm1-24t§)-12y8(21-71t§)+15y5(15-g_stg +15t3) +180y, + (52 -313)+360t3} & )
8
1o Y| (1385+363313 + 4095t] +1575(5)
moMg | 40320mING
Cong thire tinh dd kinh tréc dia | ¢6 dang [3]:
y y> 2 Y
|=secB -secB (yg +2t5)+secBy| ———— |.
O{moNo} *Lemgng )"0 | 120m3Ng ' (6)
7
.[-4\p8(1-6t%)+\p%(9—68t§)+72\p0tg +24t;§].sec|30 — Y |(61+662tZ +1320t} +72013)
. 5040mgN,
Trong d6: B, - Vi d6 tréc dia gan ding (ng véi chiéu a (1- )N,

dai cung kinh tuyén 1a x/m,, tinh theo cong thirc [3]:
By =B, +sin(2B,).(ky +kysin?(B,) +

4 6 ()
+k,sin™ (B, ) + kgsin® (B, )
Vi cac gia tri [3]:
X
B,=—— — 8
* moaao(1-e2) (8)
a0=1+§e2+35096+”025685 ©)
4~ 512 16384
1(3 .45 4 350 ¢ 11025 g
Rpl =8 Tl e R 10
. 2[48 6a° 512° 163848J (10)
1=-1(@e4+1108e6+58293e3 (1)
364 512 16384
’ =1[604 o6 4 58293 eg] 123
30512 16384
A =_l(2632888] 5
3116384
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t0=thO;N0= ,M

0~ : ;
1-e25|n2I_30

\/1-e2sinBU

_a2ain?
_Ng (1 esxr;Bo (14)
Mg 1-e
Sau khi tinh dwec hiéu kinh dé | ta tinh dwgc do
kinh theo céng thirc [3]:
L=(LoH). (15)

c. Tinh chuyén Helmert
DPéi voi hai hé toa dd vudng goc phang lién hé
vé&i hai hé quy chiéu khac nhau, trén pham vi
khéng qua I&n c6 thé chuyén ddi gitra cac hé cho
nhau theo cbng thire tinh chuyén 4 tham sb (phép
tinh chuyén Helmert)[3]. _
Co6ng thirc co ban trong bai toan chuyén dbi
toa dd vudng goc phang la [3]:
X; = Xg +M.X;COS¢ - M.y;COS¢ 16
Y; = Yo +M.y;COSQ + M.X;COS@ (16)

Trong do: X;, Y; - Toa do diém trong hé toa do thir
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hai; x;, y; - Toa dé cla diém trong hé toa do thir
nhat; X,, Y, - Céc gia tri dich chuyén gbc toa da,
chinh 1 toa do gbc cha hé thir nhat trong hé toa dé
thir hai; ¢ - Géc xoay hé truc; m - Sé ty 1& dai gitra

hai hé.

2. Tinh toan thyc nghiém

Tt s6 liéu do & Bang 1, tinh chuyén kinh tuyén

phu hop ta dwoc toa do sau tinh chuyén & Bang 2.

Sau d6 toa d6 & Bang 2 dwoc tinh chuyé&n vé
phtu hop véi d6 cao khu vic can thi cong ma &
thay dién Da Nhim 1a @6 cao 200 m, 650 m, 1000

m theo Béng 3. D& dua toa do vé théng nhat voi
ban vé thiét ké ta tinh chuyén toa do vé theo thuat

toan Helmert gitr nguyén ty 1& lwéi (m=1) nhw két
qua tai Bang 4.

Baéng 2. Toa do tinh chuyén gitra hai kinh tuyén

Tén diém Toa do & kinh tuyén 107d10° Toa do & kinh tuyén 107d50°
i - X Y - g v
1 902404 1311948.249 656047.903 1311661.854 583403.652
2 902407 1309781.330 660156.722 1309485.596 587506.381
3 902434 1309425.761 664467.507 1309119.816 591815.329
4 1-01 1311656.723 658469.180 1311364.602 585823.699
5 1-02 1312282.688 658340.558 - 1311990.735 585696.602
6" 1-03 1312348.862 658971.651 1312055.385 586327.713
7 |-04 1311918.460 659459.389 1311623.912 586814.313
8 1-05 1311768.099 659929.314 1311472.461 587283.772
9 I-06 1310759.664 660135.670 - 1310463.760 587487.671
10 I-07 1310757.358 660582.430 1310460.387 587934.325
11 |-08 1310614.532 662609.029 1310312.750 589960.121
12 1-09 s 131055187 662823.438 1310750.742 590175.529
13 -10 1310004.7_116 663693.331 1309700.485 + 591042.716
14 -11 1310109.971 663936.951 1309805.134 591286.531
15 -12 1309392:318 664612.279 1309086.035 591959.988
16 I-13 1309552.315 664657.665 1309245.886 592005.745
Bang 3. Toa dd tinh chuyén trén cac bé mat dd cao cong trinh
Tan Toa d6 chiéu Toa d@hchiéu _Toa do chiéu
Ne diém vé cao do 200 m vé cao do 650 m ve cao do 1000m
X Y ; X Y X Y
1 1902404 | 1311702.984 | 583406.267 | 1311795.527 | 583412.152 | 1311867.504 | 583416.728
2 1902407 | 1309526.658 | 587509.125 | 1309619.046 | 587515.299 | 1309690.904 | 587520.101
3 [902434| 1309160.866 | 591818.208 | 1309253.229 | 591824.686 | 1309325.067 | 591829:725
4 1-01 1311405.722 | 585826.390 | 1311498.244 | 585832.445 | 1311570.205 | 585837.155
5 1-02 1312031.876 | 585699.290 | 1312124.441 | 585705.336 | 1312196.437 | 585710.038
6 1-03 1312096.527 | 586330.420 | 1312189.097 | 586336.511 | 1312261.096 | 586341.248
7 1-04 1311665.041 | 586817.035 | 1311757.581 | 586823.160 | 1311829.556 | 586827.924
8 1-05 1311513.585 | 587286.509 | 1311606.114 | 587292.668 | 1311678.081 | 587297.457
9 I-06 1310504.852 | 587490.415 | 1310597.310 | 587496.587 | 1310669.222 | 587501.388
10| [-07 1310501.479 | 587937.082 | 1310593.936 | 587943.286 | 1310665.848 | 587948.112
11 [-08 1310353.838 | 589962.942 | 1310446.285 | 589969.289 | 1310518.189 | 589974.225
12| 1-09 1310791.844 | 590178.356 | 1310884.322 | 590184.718 | 1310956.249 | 590189.667
13| 1-10 1309741.553 | 591045.570 | 1309833.957 | 591051.994 | 1309905.827 | 591056.990
14 | 1-11 1309846.205 | 591289.393 | 1309938.617 | 591295.834 | 1310010.492 | 591300.843
151 |12 1309127.084 | 591962.871 | 1309219.445 | 591969.359 | 1309291.281 | 591974.406
16 | [-13 1309286.940 | 592008.630 | 1309379.312 | 592015.121 | 1309451.157 | 592020.170
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Béang 4. Toa do tmh chuyen ve hé toa d‘o thr cong cong trinh

trlnh 650 m

Tea io cong trlnh 1000 m

~Céng trinh thay dién la cong trinh dac tha, co
dia hinh khé khan va chénh cao gilra cac hang
muc cdng trinh I&n boi vay viéc rng dung cong
nghé GNSS thay thé cong nghé truyén thdng 1a rat
can thiét. Bai bao d& kién nghi ap dung mot
phwong phap tinh chuyén toa dd tr hé toa do
phdng vé& hé toa dd cong trinh. Pay la phwong
phap don gian nhwng mang lai hiéu qua cao, phu
hop véi diéu kién thue té xay dwng mang ludi thi
cong thuy dién & Viét Nam.

Viéc ng dung cbng nghé GNSS trong cong
tac xay dwng lwéi khéng ché méat bang cho giai
doan khao sat va thi céng la hoan toan kha thi,
két qua thu dwoc c6 dd tin cay va chinh xac, dem
lai hiéu qua kinh t&, gidm chi phi va day nhanh
tién do cong viec.Ol
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: Nj Ten 0 Toa do cbng trinh 200 m | Toadd cong
“ | diém X Y i X Y X Y.
1 | 902404 | 1311948.040 | 656048.876 | 1311948.119 | 656048.514 | 131 1'948.1‘80 656048.232
2 | 902407 | 1309781.528 | 660156.925 | 1309781.453 | 660156.852 | 1309781.395 | 660156.796
3 | 902434 | 1309426.038 | 664466.870 | 1309425.938 | 664467.102 | 1309425.861 | 664467.282
4 1101 1311656.564 | 658469.703 | 1311656.623 | 658469.511 | 1311656.668 | 658469.363
5 | 102 | 1312282.413 | 658341.106 | 1312282.514 | 658340.906 | 1312282.594 | 658340.749
6 |1-03 | 1312348572 | 658972.080 | 1312348.679 | 658971.924 | 1312348.762 | 658971.803
7 | 1-04 | 1311918.251 | 659459.725 | 1311918.327 | 659459.603 | 1311918.386 | 659459.509
8 | 1-05 1311767.917 | 659929.560 | 1311767.983 | 659929.472 | 1311768.034 | 659929.403
9 | I-06 1310759.675 | 660135.876 | 1310759.669 | 660135.802 | 1310759.665 | 660135.745 ||
10 | I-07 1310757.369 | 660582.550 | 1310757.363 | 660582.508 | 1310757.359 | 660582.476
11 [ 08 | 1310614.571 | 662608.757 | 1310614.556 | 662608.858 | 1310614.544 | 662608.936
112 {1-09 | 1311053.091 | 662823.124 | 1311053.106 | 662823.239 | 1311053.118 | 662823.330 |
13 | 1110 | 1310004.876 | 663692.846 | 1310004.817 | 663693.024 | 1310004.772 | 663693.161
: r14 I-11 | 1310110.111 | 663936.418 | 1310110.060 | 663936.613 -131?@1 10.019 | 663936.763 |
115 | 1112 1309392.602 | 664611.613 | 1309392.500 | 664611.855 | 1309392.421 | 664612.044 |
: 1365- 1- 13 | 1309552.566 | 664656.990 | 1309552.476 | 664657.235 | 1309552.406 | 664657.425
3. Két luan 5. T6ng €o6ng ty Bién Iwc Viét Nam (2005), Quy

dinh xay dng lwdi tam giac thuy cong lwéi thay
chuén thay ¢ong phuc vu thi cong va quan ly van
hanh cac cong trinh thay dién.

6. Tiéu chuan Quoc gia TCVN 9401 (2012)
Ky thuat do va x&r ly so litu GPS trong trac dia
cong trinh. ,

Ngay nhan bai: 29-11-2016

Ngay gtri phan bién: 24-12-2016

Ngay nhan phan bién: 18-02-2017

Ngay chap nhan ding bai: 08-04-2017

Tir khéa: céng nghé GPS, Iuwdi khdng che mat
bang, thi céng céng trinh thay dién

SUMMARY

Ground control network serving the |
construction of hydropower projects requires |

| accuracy to ensure construction, located in a |
- local coordinate system with the coordinate |
system has been selected for the survey |

design stage works. In this paper, the author |
. refers to the establishment of ground control |
| network measured by GPS technology so that |
satisfactory accuracy in service and layout
work within the unified coordinate system with
coordinates degrees were selected in the
survey design stage of the project.
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