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UNG DUNG CONG NGHE GPS PHUC VU B0 TRI

TIM CONG TRINH CO DO CHINH XAC CAO
TRONG DIEU KIEN BIA HINH DAC BIET

Bui Duy Quynh', Vi Thing’

Tém tat: Viéc bé tri tim cac cong trinh chuyén dung cé do chinh xéc cao ra thurc dia doi héi phéi cé cac phuong
phap, qui trinh va thiét bj do phu hop. Hién nay, trén thuc té sir dung cac phurong phap truyén théng, thiét bj hién
dai nhung chi dp dung trong diéu kién thuan loi. Trong céc trudng hop dac biét (khodng cach bé tri lén, kha ndng
théng hudng kém...) thi céc phuong phép va thiét bi nay con chura duroc khaithac hét. Bai bao nay dé cap dén viéc
xdy dung qui trinh trng dung céng nghé GPS (Global Positioning System) phuc vu thi céng céc céng trinh cé dé
chinh xac cao trong diéu kién d&c biét.

Tirkhoéa: GPS; bé tri diém.

Summary: The setting out with high precision into the field requires the methods, procedures and appropriate
instrumentation. Currently, in fact using traditional methods, moden equipment but it applies only in favorable
conditions. However, in special circumstances (distance great layout, poor user competency...), the methods and
devices are limited or does not meet the requirements. This article refers to the construction process GPS (Global
Positioning System) technology applications used in construction works with high precision in special conditions.
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(® 1.patvanad

Cac cong trinh chuyén dung thwéng yéu ciu dé chinh xéc cao trong thi céng xay dwng. Viéc dinh vi cac
tim truc thwéng dwoc ap dung béng cac phwong phap truyén théng nhuw giao héi goc, giao hoi canh, toa dé cuwe,
giao hoi goc canh...[1-2]. Nhirtng phwong phap trén thwéng st dung cac thiét bi, may moc don gidn hodc dwoc
ap dung véi cac thiét bi hién dai nhung trong digu kién thuan loi nhw kha nang théng hwéng tét, khoang céach
ngén. Con trong diéu kién khéng cé kha ndng théng hwéng, khoang cach Ién thi cac phwong phap va thiét bi nay
con nhiéu han ché. Céng nghé GPS ra doi da dwoc (rng dung réng rai tlr nhiéu ndm nay trong céc linh vuc trac
dia céng trinh. Ky thuat do va xtr Iy sé liéu GPS trong Trac dia cong trinh dwoc qui dinh trong TCVN 9401-2012.
Tuy nhién, trong tiéu chuan ciing chwa d& cap dén cong tac (rng dung GPS vao bé tri diém mét béng trong thi
cbng cong trinh. Do dé viéc nghién clru (rng dung GPS trong cong tac bé tri cdng trinh va xay dwng qui trinh trng
dung toa d6 GPS trong viéc b6 tri diém mat bang 1a hét strc can thiét.

@ 2. Cac phwong phap bé tri diém mét bing truyén théng

2.1 Phwong phap giao héi géc

Thiét bi d& thue hién |a may kinh vi. Diém 1 dwoc bé tri bang cach dét 2 may dong thoi tai 2 diém cla lwdi
khéng ché A va B, b tri dong thdi goc BA va BB. Giao cla hai hwéng bd tri ta xac dinh dwoc diém 1 (Hinh 1).
Phwong phap nay thich hop khi bé tri diém trén khoang cach I&n, dia hinh phire tap. Tuy nhién, no doi héi phai co
swr thédng hwéng tir diém dat may cho dén diém bd tri, khéng thuan loi cho viée do thudc thép.

D6 chinh x4c bé tri diém 1 dwoe xac dinh theo céng thire (1)
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trong do: m, sai sb bb tri diém 1; m, 1a sai s6 do goc cla
may kinh vi; B,, B, la goc bang tai diémAva B; S,.,S,,la
khodng cach tir diém A, B dén diém 1; p" = 206265 la
hang sb chuyén ddi gitra don vi do goc va do dai.
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2.2 Phwong phap giao héi canh

Dung cu dé thwe hién la thwdc thép. Tai mdc Ava B dwoc chon lam tAm, quay céc cung véi ban kinh 1an
lwot la S,,, S.,. Giao cla hai cung chinh la di&m 1 (Hinh 2). Phwong phap nay duoc thwe hién rat nhanh. Tuy
nhién, né chi dwoc ap dung khi canh b tri ngan hon do dai thwdc thép va thye hién trén dia hinh bang phang,
quang dang.

D chinh xac bé tri diém 1 dwoc xac dinh theo cac cong thire (2) va (3)

m, =+mg Su5n (2) 1
\/2P(P_SA1)(P_531)(P_SAB)

2.m?
m? = 2215

@)

=—
s~y S, Sg,

trong dé: m, |a sai sé do bang thuwdc thép; 2P 1a chu vi
clatamgiac; ylagoctaidinh 1.

Bo chinh xac cia phwong phap phu thudc vao
sai s6 bd tri canh, d6 Ién clia goc tai dinh 1 va khodng
cach tir diém gbc dén diém b tri.

2.3 Phwong phap toa dé cuwec

A B
Hinh 2. Bé tri diém theo phuong phap giao hoi canh

Ban chat ctia phwong phap nay la bd tri goc bang va khoang cach ngang. Dwa vao hai diém khéng ché A
va B dé& xac dinh diém 1 thdng qua cac yéu td bé tri goc B va khoang cach S. Phwong phap nay dwoc ap dung
trong diéu kién co tAm ngém tir diém khdng ché dén diém bd tri. Khi khoang cach bé tri ngén co thé diing thuéc
thép, con khi khoang cach dai thi ding may toan dac dién tir. Day ciing la phwong phap dwoc cai dat sén trong
mot s loai may toan dac dién tlr théng dung hién nay (chwong trinh Setting out). Cac yéu té b tri dwegc tinh tw
dong sau khi nhap toa do cac diém khdng ché va diém bé tri.

Do chinh xac bd tri diém 1 duoc xac dinh theo B
congthire (4)

2
m =+ m§+S2(m—EJ (4)
P

trong dé:m; la sai s6 do thudc thép;m, 1a sai s6 do goc
clia may. B

) E)ﬁ) chinh xé!c: cla 'phu’ang phap phu thuéc vao AV SA1 1
sai s0 bd tri géc bang, bd tri canh va khoang céach tir ) .
diém gbc dén diém b tri. Hinh 3. Bb tri diém theo phuong phap toa dd cuc
Hién nay cac phuong phap trén van dwoc ap dung véi céc thiét bi, may méc don gidn truyén théng hodc
cac thiét bj hién dai nhung trong diéu kién thuan lgi. Con trong diéu kién déc biét nhw khéng co kha nang théng
hwang, khodng cach b tri Ién, do cao cac viung khac nhau thi cac phwong phap va thiét bi nay con nhiéu han
ché. Tuy nhién, néu str dung toa dd GPS dé bé tri diém mét bang sé khic phuc dwgc nhirng han ché trén.

TAP CHI KHOA HOC CONG NGHE XAYDU'NG 88-023106




KET QUA NGHIEN CUU VA UNG DUNG

(@ 3.Btridiém bing toa dd GPS c6 tinh yéu té hoan nguyén

Thuc chat day la phrong phap bé tri gan dang nhwng st dung toa dé GPS. Dung cu la may GPS 1 tan
ho&c 2 tn, thwérc thép. Quitrinh clia phwong phap dwoc thé hién dwéiHinh 4.

Quy trinh cy thé b tri diém s dung toa d6 GPS c6 tinh yéu td hoan nguyén nhw sau:

Bwérc 1: Xay dwng lwdi khdng ché thi céng cho céng trinh bang cong nghé GPS.

Bwérc 2: Tién hanh binh sai lwdi trong hé VN2000.

Bwérc 3: Binh saitrong hé toa do dia dién chan troi véi diém gde la mot diém trong hé toa dé cong trinh.

Bwéc 4: Dwa vao toa do thiét ké cha diém can bé tri, xac dinh 2-3 diém c6 toa do gan trung voi toa do
diém can b tri.

Bwéc 5: B6 tri 2-3 diém gan dung (sau day goi la diédm T1, T2 va T3) bing TDBT hodc GPS cam tay ra

ngoai thyc dia.

Buwérc 6: Xac dinh toa do chinh xac clia 2-3 diém trén bang GPS.

Bwéc 7: Dwa vao toa do chinh xac ctia 2-3 diém (T1, T2 va T3) da xac dinh & trén, tinh toan cac yéu té
hoan nguyén theo phwong phap giao hdi canh ngan.

Bwérc 8: Tién hanh giao hai canh dé xac dinh diém can bé tri (sau day goi la diém T,,). Cé dinh bang coc
g0 hodc dau méc trén nén bé tong.

Bwérc 9: Do GPS kiém tra lai toa d6 diém hoan nguyén T,

Bwérc 10: So sanh véi toa do thiét ké va danh gia do chinh xac.

Buéc 1 va 2 o thé khong thue hién néu hé thdng lwéi khéng ché thi cdng da co trong khu vire xay dung

cbng trinh.

Xay dwng |&i khdng ché bang GPS

f

Binh sai danh gia d6 chinh xac

Kiém tra
dat

B& tri gan dung 2 diém T,, T, bang GPS |

f

Po GPS xac dinh toa do diém T,T, li

Kiém tra
dat

Hoan nguyén canh ngén bang thuéc thep
ctia diém T, sovoi T, T,

f

Kiém tra, danh gia di&m hoan nguyén bang GPS

Hinh 4. Qui trinh bé tri diém bang toa dé GPS c6 tinh yéu t6 hoan nguyén
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Do chinh xac bd tri didm 1 dwoc xac dinh theo cong thirc

2 2 2 2
m| - \/mGPS + mhnguyen + m 4 (5)

trong do: m,. |a sai sé xac dinh vi tri di&m bang GPS; M, uyen 18 S8I sb hoan nguyén. Hoan nguyén theo phuong
phap giao héi canh ngan nén sai sé hoan nguyén dwoc tinh theo cong thirc (2) hodc (3);m,, 1a sai sé danh dau
di&ém, bang doi quang hoc co thé dat 1mm, bang but chi, que sit nhé co thé dat 1.5+ 2 mm[2].

Uu diém ctia phwong phap nay chinh I3 khac phuc dwoc nhirng nhwoc diém cla cac phwong phap
truyén théng nhw kha nang théng hwéng gitra diém khdng ché va diém bé tri, co thé bd tri diém mat bang voi
khodng cach l&n... Mat khac, véi phwong phap nay sé khai thac tdi da viéc st dung may GPS trong céng trinh
thay vi tred'c day chi diing may GPS dé do xay dwng lwéi.

Tuy nhién, phirong phap nay ciing con nhirng nhwoc diém nhuw: qua trinh do 1au, yéu cau tbi thiéu phai co
3 may do GPS, tai cac diém b tri cAn dam bao s thong thodng trén bau tréi dé thu nhan tin hiéu...

(@  4.Thucnghigm bé tri didm mat béing bing toa dé GPS

DPékiém chirng quy trinh trén, chiing tdi da tién hanh thwe nghiém bé tri diém tam tru ciu bang toa do GPS
theo quy trinh trén. Dia diém thuc nghiém tai khu vwec cong vién Yén Sé. Pay la khu v co diéu kién kho khan
nhw khdng théng hwdng tir diém gdc toi diém bd tri, khoang cach bd tri Ién, di lai kho khin do co nhiéu ao hd...
Day |a méi treyng gan gibng méi trirdrng trong thi céng céc cong trinh cau hién nay. Ching téi bb tri 4 may GPS
Trimble-5700 (Hinh 5) va s dung phidn mém Trimble Business Center dé& do, xi¥ ly sd liéu theo ding qui trinh
nhuw trén.

a.Strdung GPS do ludi khdng ché thi cong b.Str dung GPS do luéi khdng ché thi cong

c. Bd tri 2 diém T1, T2 bang GPS cdm tay d. Xac dinh toa dé chinh xac 2 diém T1, T2 béng GPS
Hinh 5. Thuc nghiém do GPS
Xay dng lwdi khdng ché thi cdng gdm 4 diém GPS A, GPS B, GPS C va GPS D duoc do ndi vai 2 diém
Bia chinh co c& nha nwéc cd sb hiéu 1a 116403 va 104528, Két qua sau khi xtr ly nhw trong Bang 1.
Bang 1. Toa dé cac diém luoi khéng ché ABCD trong hé toa d VN2000

- Sé higu Toa do Do cao Sai s6 vi tri diém
diém X (m) Y (m) h(m) | mx(m) | my(m) | mh(m) | mp(m)

1 GPS A 2318251.810 590300.617 | 13.438 | 0.001 0.000 0.003 0.001
2 GPSB 2317680.073 589902.285 | 13.571 | 0.000 0.001 0.002 0.001
3 GPS C 2317493.317 588828.410 5396 | 0.000 | 0.000 0.003 0.001
4 GPS D 2317850.713 588599.976 5.225 0.001 0.000 0.001 0.001
5 104528 2316692.032 584601.501 5.234 = = — ——
6 116403 2319688.643 585008.832 4.350 — — — J—
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St dung modul BINHSAIKETHOP.EXE dé binh sai lwdi trong hé toa dé dia dién vai diém goc la GPS A

(Hinh 6). Két qua binh sai nhw trong Bang 2.

GPS A Baéng 2. Toa do cac diém luoi khdng ché trong hé toa dé cong trinh

GPS C
Hinh 6. So dé ludi thuc nghiém do GPS

Xac dinh 2 diém T1, T2 ra ngoai thuc
dia bang GPS cam tay (2 diém co toa do
gan trung véi toa do tam tru ciu). Xac dinh
toa do chinh xac 2 diém T1, T2 bang GPS.
Két qua dwoc thé hién trong Bang 3.

Tinh toan cac yéu t6 hoan nguyén
dé bé tri tm tru cau theo phwong phap giao
hoi canh. Toa do tam tru cau thiét ké va sb
liéu y&u t6 hoan nguyén thé hién tai Bang 4.

STT | TEN MOC

XGPS(m)

YGPS(m) | HGPS(m)

GPSB

14430.4292

44598.5 738 15.0999

GPSC

14249.4974

43523.7018 5.2600

GPSD

14608.1 247

43297.2 102 6.6187

GPSA

15000.0000

45000.0000 13.4380

Bang 3. Toa dj cac diém T1, T2 trong hé toa dé cbng trinh

STT

TEN MOC

XGPS(m)

YGPS(m) | HGPS(m)

T2

14418.7810

43446.6290 6.6810

GPSC

14249.4834

43523.7018 5.2742

T1

14417.6482

43445.0349 6.5873

GPSA

15000.0000

45000.0000 13.4380

Bang 4. Bang sé liéu hoan nguyén

Toa do

S6 ligu

Piém
x (m)

y(

m) hoan nguyén (m)

14418.113 43445.323 S;ime =0.547

St dung thwéc thép va phuwong Trc
phap giao hdi canh ngan, xac dinh dwoc T
diémT,,

Do hoan céng xac dinh lai toa dé [E
diém T, sau khi dwoc bé tri. So sanh véi
toa do thiét ké va danh gia do chinh xac.

14417.648
14418.781
Bang 5. Bang toa dé diém T., hoan nguyén
TENMOC XGPS(m) YGPS(m)

43445.035 S,... =1.467

43446.629

STT HGPS(m)

Toa dé diém T., hoan nguyén duoc thé ;

hién trong Bang 5. Két qua danh gia do
chinh xac thé hién trong Bang 6.

Ttk

14418.1080

43445.3223 6.5845

2 GPSC

14249.4839

43523.7020 5.2850

3 GPSA

15000.0000

45000.0000 13.4380

Bang 6. Danh gia dé chinh xéc cong tac bo tri diém

Db léch
dy (m)
0.001

Toa do thiét ké
x (m) y (m)
14418.113 43445.323

Toa d6 hoan nguyén
y (m)
43445.322

Diém
X (m)

14418.108

dx (m)
0.005

mp (m)
0.005

TTK

Nhan xét: Tir két quéa danh gia do chinh xac, so sanh véi tiéu chuan [3] bé tri tam tru cau |a 20mm thi ta thay
viéc bé tri tam tru cau str dung toa d6 GPS va yéu té hoan nguyén theo qui trinh trén dam bao yéu cau vé do chinh xac.
(® 4.Kétluan

Viéc bé tri diém theo phwong phap toa do GPS co tinh yéu t& hoan nguyén dap (ng dwoc yéu cau vé do chinh
xac clia cong tac bd tri diém phuc vu thi céng céng trinh. Phuong phap nay duoc 4p dung trong moi trdng hop, diéu
kién dia hinh, d&c biét khéng can kha néng théng huéng, b tri diém véi khoang cach 16n... Ngoai ra, viéc str dung
ngay cac diém khéng ché dé bé tri diém sé tang do chinh xéc do khéng bi anh hwéng tir hé théng i bé tri cong trinh.
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