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Tém tit

Bai bdo dé cap dén mot sd vain dé khi xit ly s6 liéu lugi khéng ché phuc vu cong tac chuyén truc 1én nha siéu
cao tang. Cic tdc gid da phan tich va dua ra cong thiic d€ hiéu chinh dnh hudng d6 khong song song ctia cic
dudng day doi, do 1éch day doi dén két qua chiéu truc bang may chiéu diing quang hoc. Pé xuit iing dung thuat
todn binh sai tu do Iudi khong gian GPS - mit dat dé xi 1y s6 liéu do dac 1u6i khdng ché trén ting diu tién ctia
mbi doan chiéu, khi st dung phuong phdp chiéu phan doan trong cong tac chuyén truc 1én ting nha siéu cao
tang, c6 kém theo tinh todn véi sb liéu thuc nghiém. Viéc nghién ciiu thuit todn binh sai niy ca vé phuong dién
ly thuyét va thuc tién da dugc thuc hién thanh cong va trinh bay trong bai bio.

Tir khod: nha siéu cao ting; chuyén truc 1én tang nha; binh sai tu do ludi khong gian; ludi két hop GPS - mit dét.

RESEARCH ON SOME ISSUES OF COMPUTATION AND DATA ANALYSIS OF COMBINING GPS AND
TERRESTRIAL SPATIAL NETWORKS IN SUPER HIGH-RISE BUILDING CONSTRUCTION

Abstract

This article deals with some issues of computation and data analysis of the networks in super high-rise building
construction. The authors studied and formulated to correct the effects of the parallel misalignment of plumb
lines and the deviation of plumb line on results of on-axis projection by vertical collimator. We proposed the
adjustment of spatial GPS - terrestrial free network algorithm should be used to calculate the data of the axis
projection net on the first floor of each projected segment, in the construction of super high-rise buildings using
the segment projection method. The study of this adjustment algorithm has both theoretical and practical been
successfully implemented and presented in the article.

Keywords: super high-rise building; staking out axis up to high floors; adjustment of 3D free network algorithm;
GPS - terrestrial network.
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1. Dit van dé

Viéc xay dung nha siéu cao tang dang trd thanh phd bién & nude ta. Trong thi cong nha siéu cao
tang, cong tic trac dia & cac tang lap lai v6i do chinh xdc cao. Tri s sai 1éch theo chiéu thang diing
tiép anh hudng t6i kha ning chiu luc clia cong trinh nén cong tic do dac xdc dinh 1a hét stic quan
trong. Hién nay ddi véi nha siéu cao tang, dé chuyén truc cong trinh thudng st dung phuong phap
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chiéu ding quang hoc theo cach chiéu phan doan (mdi phan doan khodng 10 tang). Khi chiéu cao ctia
cong trinh 16n, néu st dung may chiéu diing d€ chuyén truc sé lam giam do6 chinh xac chiéu di€ém do
chiéu cao chiéu 16n dan theo tiing tang. P& niang cao do chinh x4c chuyén truc, can chinh x4c héa luéi
truc trén mit san dau tién ciia moi phan doan, 1am co s cho viéc chiéu tiép theo. Cong tic ndy nén
thuc hién bing cach két hop cong nghé GPS va may toan dac dién ti (TPPT) do chinh xic cao [1].

Trén thé gidi, stt dung cong nghé GPS d€ xac dinh do thang diing ctia cong trinh da dugc ding ky
bing sdng ché tai My [2]. Cong nghé GPS ciing dudgc st dung dé chuyén toa do 1én cong trinh va kiém
tra do théng ding tai toa nha cao nhit thé gidi thap Burj Dubai tai Tiéu vuong qudc A Rap [3, 4]. O
Viét Nam, do chinh xac cta viéc do GPS khi xac dinh toa dd trén cong trinh da dugc ching minh qua
nhiéu nghién ctiu cda tdc gid nhu [5, 6]...Cong nghé GPS dudc st dung d€ kiém tra két qua chuyén
truc tai mot s6 cong trinh nha cao ting tiéu biéu tai Viét Nam nhu tdoa nha Keangnam va tdoa nha Lotte
Hanoi Tower tai Ha Noi. Céc két qua do dac thuc nghiém tai cdc cong trinh nay cho thy cong nghé
GPS ¢6 dd chinh xdc hoan toan dam bao dudc do chinh xdc can thiét khi bd tri va do kiém tra do
thang diing ctia cong trinh.

Nbi dung bai bao dé cap dén mot s6 vin dé can luu y khi chinh x4c héa luéi truc trén mit san dau
tién ctia mdi phan doan bing cong nghé GPS két hop TPPT. Hé toa do phi hop nhét trong trudng
hop nay 12 hé toa do dia dién, vé6i truc Oz trung v6i phap tuyén ciia ellipsoid quy chiéu di qua diém
gbc [7]. Khi d6 d6 1éch day doi sé anh hudng dén két qua chuyén truc 1én cao va cin dugc hiéu chinh.
Vén dé nay duoc ly giai ro rang hon trong [8]. Anh hudng do d6 khong song song ctia cac dudng day
doi ciing dang ké va can dudc hiéu chinh theo chiéu cao mit chiéu. Po 1éch giita cic géc do trén céc
san tang khi chuyén vé géc tuong dng trén mit bang mong ciing can dudc xem xét trude khi binh sai.
Khi xt 1y ludi két hop GPS - mit dit, can quan tAm Iva chon thuét todn binh sai, chon diém gbc 1u6i,
sao cho c6 dudc phuong 4n tinh toan hop ly nhit. Nhitng vin dé vita néu sé dugc trinh bay cu thé
trong cac noi dung tiép theo.

2. Xéac dinh anh huéng ctia mét s6 yéu t6 khi ing dung ludi GPS - mit dit dé chuyén truc cong
trinh Ién san xay dung trong thi cong nha siéu cao ting

2.1. So do ludi GPS - mdit ddt khi chinh xdc hoa ludi truc cong trinh

So do don gian va hiéu qué tng dung Iudi GPS - mit dat dé chinh xdc héa luéi truc & dau mdi
phan doan chiéu trong thi cong nha siéu cao ting dugc néu & Hinh 1. Trén Hinh 1 c4c diém I, II,
III, TV 1a diém khéng ché co s trén mit bang méng; A, B, C la ba diém khéng ché bén ngoai cong
trinh (diém khéng ché GPS), dudc nbi véi cac diém khéng ché trén mit bing méng bing tri do GPS
tuong dbi.

Trong lan do dau tién, sau khi 1ap xong ludi AB
khéng ché co s& trén mit bing méng (ti gidc tric 0T T
dia I-II-II-TV), dit mdy thu GPS tai tit ca céc < T x
diém luéi tién hanh do theo phuong phap do tinh. ) AN TN \

Sau d6 binh sai ludi GPS - mit dit d€ xdc dinh toa sl TN \
do cac diém trén mit bang gbe. Trong cic lan do S

tiép theo clia viéc chinh xac héa luéi truc, sau khi SNy - BRI AN
chiéu cac diém I, I1, III, IV 1én dAu méi phan doan GOt Tl
biang may chiéu diing, tién hanh do géc va canh
1udi ti gidc trac dia tao bdi cac diém chiéu bang Hinh 1. Hé thong ludi khong ché GPS - mit dét
may TPPT. Pong thoi dit may GPS tai A, B, C trong thi cong nha siéu cao tang

\
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va cdc diém chiéu, tién hanh do tuong tu nhu & 1an do dau. Két qua do dudc xit ly bang thuit todn binh
sai 1u6i GPS - mit dét, xdc dinh toa do cdc di€ém chiéu trén san ting diu tién ctia mdi phan doan. Do
léch toa do cac diém chiéu trén dau mdi phan doan va toa do tuong ng ctia chling trén mit bang gbc
thé hién do chinh xdc chuyén truc cong trinh 1én cao. Trudng hop do léch nay vugt qua han sai, theo
TCVN 9398: 2012 [9], can tién hanh hoan nguyén vi tri diém chiéu.

2.2. Cdc s hiéu chinh khi xit Iy ludi GPS - mdt ddt trong chuyén truc cong trinh lén cdc san xdy dung
a. S6 hiéu chinh do anh huéng ctia d6 1éch day doi dén két qua chuyén truc cong trinh

Khi st dung lui GPS - mit dit dé chinh xdc héa ludi truc & ddu mdi phan doan chiéu trong thi
cong nha siéu cao tang nén st dung hé toa do dia dién c6 diém gbc trung v6i mot diém khdng ché co
s& (chang han diém I - Hinh 1), cic truc Ox, Oy song song véi truc tuong dng ctia cong trinh, truc
Oz trung véi phép tuyén cia ellipsoid quy chiéu. Khi d6 mit phang dia dién sé nghiéng véi mit thiy
chuén di qua cic diém khdng ché co s trén mit bing moéng mot géc bang gia tri do léch day doi
(Hinh 2). ,

Trén Hinh 2, diém I’ va IV’ nﬁn} trén cdc duimgdi‘?y phdp tuyen
dudng day doi di qua I va I'V trén mat bang méng; )
I”, IV” 1a hinh chiéu ctia I’ va IV’ xubng mit ' v
phang dia dién theo phuong vudng géc v6i mit
phing dia dién (phuong phap tuyén véi ellipsoid AH
quy chiéu); géc v thé hién do 1éch day doi; doan
thang I’ — I 1a anh hudng ctia d6 1éch day doi dén | \v  Mat thiy chudn
vi tri diém chiéu. Trén pham vi nho cda cong trinh R -1 Mat phang dia dién
nha siéu cao tang, c6 thé coi vector anh hudng ctia L
do léch day doi tai cac diém 1,11,111,1V la nhu
nhau cd vé do 16n va hudng.

Poan thing S & cbt 0,0 khi chuyén 1én ting &
dd cao H; theo phuong phap tuyén va dudng day
doi ¢6 d6 1éch véi nhau 1a AS,. Chénh 1éch khoang cach AS, dugc tinh theo cong thiic:

Hinh 2. Anh hudng ctia d6 léch day doi dén két
qué chuyén truc 1én san xay dung

AS, = ~AH (1)
P
Gi4 tri AS, (mm) tinh theo chiéu cao chiéu AH (m) va do léch day doi v (") dudc thé hién &
Bang 1. Két qua khio st & Bang 1 cho thiy 4nh hudng ctia do 1éch giiia hai mit chiéu t6i khoang cach
trong xay dung nha siéu cao tang la ding k€ va can dudc hiéu chinh, nhit 1a trong trudng hop chiéu
cao cong trinh 16n hon 100 m. S& hiéu chinh toa d6 do 4nh hudng ctia do léch day doi theo phuong
kinh tuyén va phuong vudng géc trong mit phang thang ding thit nhit dudc tinh theo cong thifc:

ASe = EAH: Ay = TaH 2)
p p

trong d6 &, 1a gid tri do 1éch day doi thanh phan theo hai huéng trén.

Ngoai ra do viéc xit Iy ludi GPS - mit dat dugc thuc hién trén mit phiang dia dién, can luvu y dén
s6 hiéu chinh vi tri diém do mit bing méng (mit thily chudn gbc) va mat phang dia dién khong trung
nhau, v6i géc léch bang do léch day doi v (Hinh 2). C6 thé coi do léch vi tri (sb hiéu chinh) diém IV
(67v) 12 hiéu ctia hai doan thang 6,y = I’ IV"” =TIV = I"IV"” =11V = I"IV"' —=I"IV"” - cos v hay

5V = 23in2§I”IV”’ 3)
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Bang 1. Anh hudng d6 léch day doi t6i khoang cich theo do cao mit chiéu AS,, (mm)

AH (m)

) 50 75 100 150 200 300 400
2 0,48 0,73 0,97 1,45 1,94 2,91 3,88
4 0,97 1,45 1,94 2,91 3,88 5,82 7,76
7 1,70 2,55 3,39 5,09 6,79 10,18 13,57
10 2,42 3,64 4,85 7,27 9,70 14,54 19,39
12 2,91 4,36 5,82 8,73 11,64 17,45 23,27
15 3,64 5,45 7,27 10,91 14,54 21,82 29,09

O viing ddng bing c6 thé lay v = 10", khi d6 6;y = 1/(8 - 10® - I”IV"”. Vi kich thudc thong
thudng ctia nha cao tang s hiéu chinh nay nho c6 thé bd qua.

Dé x4c dinh d6 1éch day doi, trong pham vi nho clia cong trinh xdy dung nha siéu cao ting c6 thé
st dung cdc tri do thity chudn hinh hoc va tri do GPS tuong dbi do chinh x4c cao, v6i thuit todn va
quy trinh néu trong [10].

b. S hiéu chinh chiéu dai canh do do khong song song clia cac dudng day doi

Puong diy doi c6 phuong vudng géc v6i mit cong thity chuin, do vay cdc duong day doi khong
song song véi nhau do déu huéng vé tam Trdi dat. Khoadng cich giita hai diém trén mit bang méng
khi chiéu 1én mit thity chudn & cdc mit san tang trén c6 do cao khdac nhau sé thay ddi 1a AS 5 (mm).
S& hiéu chinh khoang cach do do khong song song ctia cac dudng day doi dé chuyén chiéu dai do trén
c4c san tAng vé mit bang gdc dugc tinh theo cong thiic [8]:

ASy = A—HS 4)
Ry,
trong d6 S 12 khodng cach giita cdc di€ém dang xét; AH = H,,”Hy, véi H,, 12 dd cao mit san xay dung,
Hy 1a d cao mit bang méng; R,, = Ry + Hy, véi Ry 1 ban kinh trung binh cta Ellipsoid (thudng lay
Ro = 6371 km).

Gia tri thay di chiéu dai AS, (mm) ctia khoang cach S (m) trén mat bang méng va trén mit chiéu
c6 chénh cao AH (m) so v6i mit bang méng dudc tinh theo cong thiic (4) néu & Bang 2 [11]. Két qua
khdo sat 6 Bang 2 cho thiy anh hudng ctia d6 cao miit chiéu téi khoang cach trong xay dung nha siéu
cao tang 1a dang ké.

Béng 2. Anh hudng do cao mit chiéu téi khoang cich AS z (mm)

AH (m)
50 75 100 150 200 300 400
S (m)
25 0,20 0,29 0,39 0,59 0,78 1,18 1,57
50 0,39 0,59 0,78 1,18 1,57 2,35 3,14
75 0,59 0,88 1,18 1,77 2,35 3,53 4,71
100 0,78 1,18 1,57 2,35 3,14 4,71 6,28
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2.3. 86 hiéu chinh goc do trong ludi mdt ddt

Tai 1uéi ti gidc tric dia ddu mdi phan doan chiéu, tién hanh do cic géc ngang bang may TPDT.
Cic géc nay dugc chiéu xudng mit phang dia dién xOy. Tai luéi ti gidc tric dia ddu mdi phan doan
chiéu, tién hanh do cic géc ngang biang may TPDT. Cic géc nay dudc chiéu xubng mit phang dia
dién xOy theo phép chiéu truc giao. Cic diém cta t gidc tric dia nam trén mot mét thiy chuin, do
d6 c6 do cao bing nhau. Tir d6, sd hiéu chinh d€ chuyén cic goc do trén san thi cong vé mit phang
dia dién xOy bing 0, tiic 1a gid tri cdc goc gilf nguyén sau phép chiéu. theo phép chiéu truc giao. Cac
diém ciia t gidc tric dia ndm trén mot mit thiy chudn, do d6 c6 dd cao bang nhau. Tir d6, sb hiéu
chinh d& chuyén cac géc do trén san thi cong vé mit phang dia dién xOy bing 0, tic 1a gia tri cac géc
gilf nguyén sau phép chiéu.

3. Lua chon phuoeng phap binh sai luéi GPS - mit dat dé chinh xdc héa ludi truc ¢ dau méi
doan chiéu trong thi cong nha siéu cao tang

3.1. Binh sai khong gian ludi GPS - mdt ddt trong hé toa dé dia dién véi mot diém goc (vdi sé khuyét
d=0)

Bai toan binh sai khong gian lu6i GPS - mit dit trong hé toa do dia dién v6i mot diém gbe (v6i sb
khuyét d = 0) dudc thuc hién theo phuong phép binh sai gidn tiép. Quy trinh bai to4n binh sai ludi nay
dugc trinh bay cu thé trong céc tai liéu [1, 12]. Trude khi binh sai, cAn phéi tinh chuyén tinh chuyén
céc gia s6 toa do dia tam va ma tran hiép phuong sai trong hé dia tim tif két qua do GPS thanh céc
gia s6 toa do dia dién va ma tran hiép phuong sai trong hé dia dién M xyz thOng qua ma trén xoay.

Trong sb ctia tri do GPS hién nay thuong dudc 1dy tir két qua xit 1y s6 liéu do GPS nhung chua
that su chinh xdc, dic biét khi dua vao bai toan binh sai hdn hdp c6 ca tri do mit dat. D€ uéc lugng
lai trong sb cho tri do GPS can binh sai riéng ré ludi GPS dé tim dudc sai s trung phuong trong sb
don vi 12 ugps . Sau d6, st dung gid tri nay dé€ tinh lai trong s6 ctia cic tri do GPS theo cong thiic:

2 -1 |
Pgps = (HGPS Mxyz) = 2_Mxyz )
Héps

Ciéc két qud toa do sau binh sai can tinh chuyén vé hé toa do cong trinh.

3.2. Binh sai khéng gian luéi GPS - mdt ddt theo thudt todn binh sai ludi tw do (véi s6 khuyét d > 0)

Ly thuyét vé binh sai lu6i mit dat hay 1udi GPS riéng ré theo thuit toan binh sai tu do da dudgc
cong bd trong nhiéu tai lidu, gido trinh. Tuy nhién, chua c6 cong trinh nao dé cip dén bai toan binh
sai lugi khong gian GPS - mit dit khong c6 diém gdc theo thuit todn binh sai tu do. Céc tic gia cla
bai bao da nghién ctu ly thuyét bai todn nay va tién hanh tinh toan thuc nghiém thanh cong véi sb liu
cu thé néu trong muc 4.

Phuong phdp binh sai ludi GPS - mit dét tu do (véi d = 3) c6 cc budc tinh tuong tu nhu bai todn
binh sai ludi c6 mot diém gbc. Di€m khac biét 1a ta coi toan bd cac di€m trong ludi déu la di€m can
xdc dinh. An sb 1a sb hiéu chinh toa do cta tAt ca cdc diém trong ludi. Do d6, viéc gidi hé phuong
trinh chuin sé khong thuc hién duge vi ma trin chuin R bi suy bién (det(R) = 0). D& gidi dudc hé
phuong trinh chuin c6 ma trin R suy bién, cin bd sung hé d phuong trinh:

CTK+Lc=0 (6)
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Tir d6 1ap hé phuong trinh chuin dudi dang ma tran khéi theo cong thiic:

R C\(X b
[ R AR @
R . R
Ma tran R¢ = ( cT g) khong suy bien. Nhu vay s€ ton tai ma tran nghich dao:
R o' (r T
-1 _ _
ke = (CT o) - [TT 0] ®)

trong d6 R1ama trAn nghich ddo tong quat, c6 thé tinh theo cong thiic:
~ _ -1 —
R=(R+CPC") -TPT" 9)

Thuét to4n binh sai ludi tu do ciing cho phép chiing ta chon mot sd diém trong ludi 1am céc diém
dinh vi va tién hanh tinh to4n theo nhiing cong thifc néu trén.

3.3. Lua chon phuong phdp binh sai luéi GPS - mdt ddt dé’ chinh xdc hoa ludi truc dwgc chiéu theo
phuong phdp phdn doan trong thi céng nha siéu cao tding

Theo quy trinh chiéu va chinh xdc héa lu6i truc da néu & muc 2.1, qua phan tich chiing tdi thiy
ring nén 4p dung phucng phap binh sai lu6i tw do dé xit 1y s6 lieu do lusi GPS - mit dit & dau moi
doan chiéu véi 3 diém dinh vi dugc chon 1 céc diém A, B, C bén ngoai cong trinh (Hinh 1) vi nhiing
ly do sau day:

- Thong thudng céc tri do GPS (céc base line gitta cic di€ém A, B, C va gilta cac diém nay véi cac
diém khdng ché bén trong cong trinh) c6 dd chinh xac thip hon so véi cdc tri do ludi tii gidc trac dia
I,11,111,1V bing may TDDT;

- Vi ly do khong mong mudn, trong qua trinh thi cong di€ém khéng ché bén ngoai cong trinh
(A, B, C) c6 thé bi dich chuyén, khi binh sai ludi v6i mot diém gdc sé giy nén sai léch vi tri tit ca cac
diém ctia mang ludi (dic biét khi chon diém dich chuyén lam diém gbc), anh hudng dén két qua tinh
todn toa do cac diém bén trong cong trinh.

Binh sai 1uéi GPS - mit dat tu do v6i ba diém dinh vi dudc chon nhu trén sé khic phuc dudc
nhiing han ché nay, dong thdi cho phép phat hién dugc di€ém bi dich chuyén va loai trit &nh hudng clia
diém d6 dén két qua tinh toan toa do khi chinh xac héa ludi truc & ddu mdi doan chiéu.

4. Thuc nghiém

Vi tri thuc nghiém: Nha CT2A (28 ting), <
Khu nha & Quéan do¢i, xa Thach Ban, quan Long i 13
Bién, Ha Noi. So do 1ué6i thuc nghiém dudc néu & & MQG
Hinh 3.
_Trén Hinh 3, C1,C2,C3 Ia cic diém khéng 1 L
che trén mat dat § xung quanh cOng trinh; *
T1,T»,T3,T4 12 4 diém khéng ché dit trén mai Hinh 3. So db vi tri cdc diém 1udi thuc nghiém

ng6i nha. May moc dung cho do dac thuc nghiém:
may thu GPS Trimble 2 tin Trimble R8s; mdy toan dac dién ti Leica TC-1201 c¢6 do chinh x4c do
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dac ms = £(1 + 1,5 ppm D)mm; mg = +1”. Tién hanh do GPS toan bd 7 diém ludi va do ndi luéi véi
diém Qudc gia d€ 1am s6 lidu khdi tinh. Sau d6, bang may TPDT do céc géc va canh clia tif gidc tric
dia trén mdi nha (T T>T3T4) nhiéu l1an va liy gid tri trung binh. D& xit 1y s6 lidu theo c4c thuit todn
néu trén, chiing toi da tién hanh lap trinh bai todn binh sai lugi khong gian GPS - mit dét bing ngon
nglt Visual Basic va xt@ ly theo nhitng phuong an sau:

a. Binh sai luéi v6i mot diém gbc (diém C,): dudc chia 1am hai trudng hop

- Binh sai toan bo 1uéi (7 diém) véi cac tri do GPS.

- Binh sai toan bd 1udi (7 di€ém) vdi cac tri do GPS va TBDT.

b. Binh sai ludi tu do vé6i 3 diém dinh vi Cy, C, va C3: ciing chia lam hai trudng hop

- Binh sai 1u6i 7 diém véi cic tri do GPS.

- Binh sai lué6i 7 diém véi cac tri do GPS va TBDT.

c. Binh sai luéi tu do ludi td giac tric dia T1T>T3T4 véi cac tri do TPPT.

Tit két qua tinh todn binh sai, chiéu dai canh va toa do cac diém ctia ludi td gidc trac dia T1T>T5T;
dugc thdng ké 6 Bang 3 va 4.

Bang 3. Chiéu dai canh binh sai ludi td gidc & cac phuong 4n tinh todn (don vi m)

Binh sai luéi 7 diém véi Binh sai tu do luéi

Canh 1 diém gbc 7 diém B1nh Sf‘i/
ludi td giac
GPS GPS - TBDDT GPS GPS - TBDDT

T, —-T, 17,1579 17,1579 17,1579 17,1579 17,1577
T,"Ts 33,8536 33,8533 33,8536 33,8533 33,8528
T\"Ty 30,6516 30,6526 30,6516 30,6526 30,6522
T,°Ts 20,0696 20,0687 20,0696 20,0687 20,0684
T, T, 24,8167 24,8169 24,8167 24,8169 24,8166
15Ty 15,5349 15,5350 15,5349 15,5350 15,5347

Béng 4. Toa d6 di€ém binh sai ctia u6i tif gidc & cdc phuong 4n tinh toan (don vi m)
Binh sai lu6i 7 diém véi 1 diém gbc  Binh sai tu do 1u6i 7 diém véi 3 diém dinh vi
Toa do

o GPS GPS - TBbDT GPS GPS - TBDDT
X1 2325318,3716 2325318,3716 2325318,3716 2325318,3716
Y 593982,4872 593 982,4874 593982,4872 593982,4874
X2 2325321,5936 2325321,5945 2325321,5936 2325321,5945
2 593999,3398 593 999,3400 593 999,3398 593 999,3400
X3 2325339,0002 2325339,0001 2325339,0002 2325339,0001
y3 594 009,3299 594 009,3297 594 009,3299 594 009,3297
X4 2325346,1146 2325346,1157 2325346,1146 2325346,1157
V4 593995,5198 593995,5201 593995,5198 593995,5201

Tir két qua tinh todn néu & Bang 3 va 4 c6 thé riit ra mot s6 nhan xét sau:

1. Chénh l&ch chiéu dai canh binh sai ctia 2 phuong 4n a va b so véi phuong 4n ¢ c6 gia tri 16n nhét
6S = 1,2 mm. Piéu nay ching t6 cic tri do GPS va TDDT c6 do chinh xic cao va dong déu nhau. Tai
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1uéi truc & ddu moi doan chiéu vin nén do cac géc va canh clia 1udi bang may TPDT dé kiém tra va
nang cao do chinh xéc toa do cic diém luéi.

2. Chénh léch toa do diém trong cic phuong 4n binh sai véi mot diém gdc va binh sai tu do c6 gia
tri bang 0, nghia 1a cac diém dinh vi khong bi dich chuyén. Do méi chi ¢6 sb liéu do trong mét chu
ky nén két qua nay 13 hop ly. Két qua tinh toan chiing té viéc nghién cifu thuit todn binh sai tu do dbi
v6i ludi khong gian GPS - miit dt ca vé phuong dién ly thuyét va thuc té da dugc chiing toi thuc hién
thanh cong dé xii 1y s6 liéu do dac phuc vu cong tac chuyén truc trong thi cong nha siéu cao tang.

5. Két luan

Ti nhitng nghién ctu ly thuyét va thuc nghiém néu trén, c6 thé rit ra mot s két luan nhu sau:

1. Can luu y t6i cac s6 hiéu chinh do anh hudng ctia d6 khong song song ctia cic duong day doi
va do 1éch day doi vao tri do ciing nhu toa d6 nhan dudc trong két qua chiéu truc. Tir d6 1am ting do
chinh xac 1u6i truc § ddu mdi doan chiéu véi phuong phap chiéu phan doan biang may chiéu diing.

2. Khi xti 1y s6 liéu do dac chinh x4c héa 1uéi truc & diu mdi doan chiéu trong thi cong nha siéu
cao tang, nén ting dung phuong phap binh sai lu6i khong gian tu do gdm céc tri do GPS va TPDPT da
dudc nghién ctu va trién khai ing dung trong bai bdo nay.
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