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CHUONG 1. TONG QUAN VE CAC PHAN MEM XU LY BINH SAI
1.1 GIOI THIEU CHUNG

O nudc ta hién c6 kha nhiéu phan mém binh sai lu6i nhu: PickNet ctia nhom
Pick (tac gia Tran Khanh, Tran Thuy Duong, Nguyén Thé Céng) thudc trudng
Pai hoc Mo - Dia chét; Phan mém DPSurvey cua tac gia Nguyén Kim Lai; Phan
mém HHMaps cua tic gia Duong Ngoc Hién; Phan mém ProNet cua tac gia
Nguyén Quang Khanh, Apnet2012 cta tac gia Tran Trung Anh. Cac phin mém
nay déu dua trén nguyén 1y sé binh phuong nhé nhat, mot sé phan mém ciing xudt

két qua Viét — Anh nhung da s6 1a riéng biét;
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Hinh 1.1 Giao dién phan mém Hhmaps
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Hinh 2.2 Giao dién phan mém DPSurvey

ickNet 3.0 -
Tép Congcou
Theonhom | Thea thit ty
Tenldi TT]Shigu] Toadaxim) | Toada Y (m) |L.diéﬂ|
Cacthamsfolalrdi |7 | g6 | 1508231949 580910.285
Cactham 50 d0 chinhx@c 51 3y | 150714343 | 580605169
; 3| 48 | 1507387832 580082012
4| 55 | 1507597492 | 579552470
- 5| 51 | 1505887.084 | §79850.181
Phueng i do 5| 50 | 1506279.067 | 580077.985
Bigukicnkismira 7| 49 | 1507218161 580262592
5| 23 | 1507554582 | 580520.39
9| 28 | 1507184.367 | 580530531 ;1 . PickNet 3.0 - Binh sai ludi do cao
] _‘J | a| Phudng phap tinh Bon vi
E:\TestData\PHUTHUDOCATK.DAT C Tido B8 cao
[kt qua kiSm tra 1i i phap Heé quy chiéu & phuthuge | 30 o
; VN 2000 «| [Mai3dg ~ S £ mm
Téhg s dang 18i cd phép: 0 —| | < | 2 J Kiéu ludi Chénh cao
B SrehiE ] " Céng trinh =,
& cao mal cl|eu' & L hoc r i
Phuong phap tinh C Luong gise T mm
© Tudo AR - s -
& Phy thwse | S vl o SO
A 2 Higu chinh canh Téng 8 dong 18i ci phap:
e . o 5
Kigm tra i ‘ Khai e ‘ lElip T Matphang
il
Sodé udi ‘ Birh sai ‘ G Kigm tra 1B | Thodt
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1.2 QUY PINH VE CAP LUGI THUY CONG

Theo quyét dinh sb 16/2005/ND-CP ngay 07/02/2005 ctia Thu tuéng chinh
phii: Tat ca cac cong trinh thily dién nhom A va nhém B trude khi thi cong déu
phai xay dung ludi khdng ché thi cong chuyén dung goi 14 luéi tam giac thiy cong

va thuy chuan thity cong [3,4].

Lwéi tam giac thuy céng, thuy chuin thuy cong dwoc xiy dung véi
muc dich 1am co sé toa dd, dd cao gdc thong nhit cho cong trinh phuc vu thi

cong, hoan cong cong trinh nhu:

- Pua tim cac hang myc cong trinh thiét ké ra thuc dia;

- B6 tri, theo ddi, diéu chinh lép dat cac céu kién co khi, cong nghg¢;

- La co s& theo ddi, kiém tra, bd sung, diéu chinh va khoi phuc céc tim,
truc, cac duong bién cong trinh trong qua trinh thi cong, lap may, hoan cong va
nghi¢m thu cong trinh;

- Do V& c4c ban dd ti 1¢ 16n, cac mit cit dia hinh dé chinh xac hod khéi
lugng thi cong...

- La co s¢ dé xdy dung céac ludi quan tric bién dang cong trinh ciing nhu
nang cép, cai tao sira chira sau nay.

Céc cong trinh thuy dién néi chung khi thi cong d6 6n dinh ctia méc bi anh
huong rat 16n boi cong tac thi cong nhu nd min, san i, ddo dép ... Vi vay nhiém
vu dit ra 1 can xay dung mot hé théng mbc tam gidc thuy cong va thuy chuin
thuy cong thong nhét cho cac khu vuc néu trén. Cac mdc phai dam bao d6 bén
vitng va tinh 6n dinh trong sudt qua trinh tir khi khoi cong dén luc hoan thién cong
trinh.

Can ctr theo quy dinh Xay dung ludi tam giac thiy cong, ludi thay chuan
thuy cong phuc vu thi cong va quan 1y van hanh cac cong trinh thuy di€n, ban
hanh theo quyét dinh s 4389/CV-EVN-TD ngay 26/8/2005 ctia Tong Cong ty
bién luc Viét Nam thi cép hang va dd chinh xdc ctua hé¢ théng ludi tam giac va
thuy chuan thuy cong can phai xy dung theo cac tiéu chuén sau [4]:

Bang 1.1: Cdp thiét ké ciia cong trinh va cdp hang ciia ludi thiy cong



Cap thiét ké Cong suat nha | Cap hang cua lugi | CAp hang cua luéi
clia cong trinh | may dién (MW) | tam giac thity cong | thay chuén thily cong
I > 300 I I
II 50300 II I
HI+IV+V <50 I II

Can clr vao cap thiét ké cua cong trinh thuy dién, tir d6 xac dinh d6 chinh

xé4c cua ludi tam giac thuy cong va thiy chudn thay cong twong tng.

Bdng 1.2: Cap hang ciia ludi tam gidc thity cong

Cép hang Chiéu dai SSTP do goc | Sai sb khép Sai sb chiéu
ludi tam gidc canh ) tam gidc dai canh yéu
thiy cong (km) @) nhat (ms/S)
I 0.5+1,5 + 1,0 +3,5 1/200.000
II 03+1,0 +1,5 +5,0 1/150.000
11 0.2+0,8 +2,0 +7,5 1/70.000
Bang 1.3: Cdp hang ciia lwéi thiy chudn thity cong
CAp hang ludi thuy | Sai s6 khép tuyén thity Ghi chu

chuan (mm)

I +5vVL

II +10VL
1.3 CAC PHUONG PHAP PO LUOI THUY CONG

chuén thity cong

L 1a chiéu dai tuyén khép thury

chuan tinh bang don vi Km

Theo quy dinh: viéc do ludi thuy cong phai pht hop voi cip hang di xéac
dinh theo quy mé ciia cong trinh thuy dién. Trong thoi gian 2 ndm dau thi cong
cong trinh, hé théng médc tam giac thiy cong va thiy chuan thuy céng phai dugc
dinh ky do lai 1 1an/nam dé kiém tra, danh gia d6 on dinh, phat hién cac bién dang
ctia cac mdc do thién nhién hodc con ngudi nham hiéu chinh kip thoi va xay dung
moi. Trong sudt quaé trinh thi cong cong trinh, néu phat hi¢n du hiéu dich chuyén
vi tri cac mdc bﬁng mat thuong (do tac dong ctia dong dét, nd min, dao dép, truot

16...) ctia diém nao trong hé thong ludi tam giac thiy cong, thuy chuan thuy cong



thi can do lai ngay luéi do, hodc thong bao dé loai bo cac diém bi dich chuyén
khong dugc str dung.
1.3.1 Phwong phap do lwéi tam giac thiy cong

Do luéi duoc thiét ké doc 2 bo séng, dé tranh nhiing sai s6 chiét quang anh
huong dén chat lugng do dac can chon thoi diém do canh, do goc cho thich hop.
Déi voi ngay ning to khoang thoi gian: Sang, trude khi mét trdi moc 1 gior. Chiéu,
sau khi mat troi 1an 1 gid 1a t6t nhat. Hodc nén lya nhimng ngay nang, gi6 nhe.
a. Do canh: Mdi canh cua ludi duge do di va do vé mdi luot 6 1an do.
Pdng thoi khi do canh, do ca goc thién dinh cac hudng véi 1 vong do.
b. Do goc: Céac goc ngang dugc do toan vong véi mot trong cac may TCR1201,
TC1700, TC 1800, TC-2003. Qui dinh vé dat vi tri ban d6 trong cac vong do tuan
thu theo nhu qui pham hién hanh.
c. Po GPS: Cac may duoc bd tri do dong thoi tao thanh cac d6 hinh phu hop.
Trude khi do phai 1ap lich vé tinh theo yéu cau:

S6 vé tinh ti thiéu quan sat dugc 5 vé tinh

Hé s6 suy giam do chinh xac PDOP <=4

Thoi gian do tdi thiéu 1a 2h.

o=

Hinh 1.6 Po lu6i tam giac thity cong bang GPS va toan dac [10]



1.3.2 Phwong phap do luéi thity chuian thiy cong
Cong tac do thuy chuan thuy cong chi dugc trién khai khi da c6 hé thong
giao thong tuong ddi thuén tién trong khu vire cong trinh vi day 1a ludi thuy chuan
¢6 do chinh xac cao, cac tuyén do duoc thiét ké doc theo cac duong thi cong.
Luoi s€ dugc do tao thanh cac vong khép kin tao boi céac diém nut. Cong
tac do dac lu6i thuy chuan thuy cong theo qui trinh do thuy chuan hang IT Nha
nudc. Po bang phuong phap thity chuan tram mdy giita, c6 do di do vé, cac chi

tiéu phai dat theo cap hang da thiét ké.

i Pt el :
Hinh 1.7 Po luéi thiy chuan thay cong thuy dién Alin B2 [10]
1.4 PHUONG PHAP XU LY LUGI THUY CONG
1.4.1 Xir ly lwéi tam giac thiy cong
Lué6i tam giac thuy cong co yéu cau do chinh xac cao hon nhiéu so voi luédi
do v& ban d6, tuy nhién toa d6 mdc thily cong phai phi hop voi hé thong khong
ché da c6. bé thoa man yeu cau trén khi tinh toan binh sai ludi, cac sb liéu do ndi
vO1 mang luoi cli va diém toa do co sd chi dung lam s6 lidu géc can thiét toi thiéu
dé dinh vi ludi vao hé théng toa do cong trinh dang str dung. Cac s6 licu do ndi
vo1 luoi khéng ché do v& ban d6 mat cat chi mang tinh cht dinh vi. Dé cac sb liéu
nay khong anh hudng dén ciu tric ndi tai cua ludi, yéu cau sir dung phuong phap

binh sai ludi tu do.



Viée xir 1y s6 lidu ludi tam giac thily cong 1a kha phirc tap, can chii y dén
do cao mat chiéu lya chon cua cong trinh thuy dién, su bién dang cua phép chiéu
phéng hé quy chiéu toa do. Trong do tri do toan dac (gbc, canh) chi do duoc cac
diém thong huéng, tri do GPS do tat ca cac diém va sé lay tri do nhitng canh
khong do duogc truc tiép béng toan dac. Van dé két hop tri do toan dac va tri do
GPS trong binh sai ty do. Pay 1a vin dé duoc trinh bay trong chuong 2.

1.4.2 Xir Iy lw6i thity chuén thity cong
Cong viéce tinh toan xtr 1i s6 liéu duoc tién hanh theo 2 bude:
Buéc 1: Kiém tra, tinh khai luoc ngoai nghiép

- Panh gia chit luong do ngoai nghiép, xac dinh sai sd trung phwong cua
cac doan chénh cao do duoc.

- Kiém tra so b sai s6 khép vong, khép tuyén.

Buéc 2: Tién hanh cong tac binh sai chit ché.

Binh sai chit ché theo phuong phap binh sai gian tiép theo nguyén 1y s6
binh phuong nhé nhat bang phan mém chuyén dung. Cac diém do cao cii do ndi
dugc dung nhu diém do cao khdi tinh va dé kiém tra. Sau khi can bang hé thong
d6 cao s& chon dd cao chuan cho cong trinh. Dbi v6i ludi thuy chuan thuy cong
chi can binh sai theo phuong phap phy thudc. Van dé xur 1y kha don gian véi phan

mém chuyén dung.



1.5 QUY TRINH XAY DUNG LUOI TAM GIAC THUY CONG

Thiét ké k¥ thuat xay dung luéi thiry cong

A 4
Chon diém, xay dung lué6i thiry cong

|
v v

DPo toan dac (goc, canh) Do v¢ tinh GPS
v

Binh sai ludi GPS
v

Tinh chuyén toa do
|

v
Binh sai tur do két hop toan dac va GPS

'

Thanh qua toa do tam giac thuy cong

Hinh 2.1 Quy trinh xay dung luéi tam giac thuy cong

Trong quy trinh & hinh 2.1, cac budc thiét ké k¥ thuét, chon diém x4y méc,
viéc do toan dac (cac diém co6 kha ning thong hudng) va do vé tinh GPS (voi tat
ca cac diém thuy cong) da dugc trinh bay trong chuong 1. Viéc binh sai GPS theo
phuong phap xir Iy luéi do twong ddi tinh hodc tinh nhanh thong thuong bang cac
phan mém TBC, Compass... v6i diém gdc 1a cac diém dia chinh co s¢ cac cap
hang, hoac la cac diém mbc da st dung trong giai doan khao sat du an do dac ban
dd. Sau khi xtr 1y binh sai GPS s€ nhan dugc toa dd, dd cao cua céac diém tam giac
thity cong, gia tri toa ¢ nay chi 1a co s ¢6 ¥ nghia dinh vi ban dau d6i voi ludi
tam giac thuy cong.

Dén day mot sb van dé xu Iy ludi dit ra cac yéu cau cho do chinh xac cao
nhu: tinh chuyén toa do vé hé can bﬁng (nhung van thudc hé toa do quéc gia da
khao sat ¢ giai doan do v€ ban do, khong lam anh hudng dén céu trac noi tai cta

ludi va ton trong tri do toan dac phuc vu thi cong).
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1.6 TINH CHUYEN TQA DO GPS LUGI TAM GIAC THUY CONG
1.6.1 Tinh chuyén vé d9 cao mit chiéu cong trinh

Sau khi nhan dugc thanh qua toa do tir binh sai GPS, can tinh chuyén toa
d6 nay vé hé can bang qudc gia, diéu nay can xac dinh do cao mit chiéu ctia cong
trinh va diém trong tAm ludi (trong thiét ké k§ thuat). C6 thé sir dung do cao GPS
1am co s¢ dé tinh toan.

S6 cai chinh d6 cao mit chiéu dua trén cong thuac sau [11]:

AS, = hs
h™ R

Trong do: hla dd cao trung binh cia canh;
S 14 canh do GPS cuia diém thily cong so voi diém trong tam,
hoac cac canh do GPS truc tiép;
R=6378000 (m) 1a ban kinh trai dat;
1.6.2 Tinh chuyén khir bién dang do phép chiéu phing UTM
Viéc cai chinh tri do canh GPS dé khir di su bién dang ctia phép chiéu phang
UTM duoc xac dinh theo cong thirc nhu sau [11]:

Yih
S, =0.9999 (1 + ﬁ) S
Trong d6: Yy la toa d6 trung binh ctia canh;
S 14 canh do GPS cuia diém thily cong so voi diém trong tam,
hoac cac canh do GPS truc tiép;

R=6378000 (m) 1a ban kinh trai d4t;
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CHUONG 2. XAY DUNG PHAN MEM XU LY BINH SAI LUOI THUY
CONG CO KHA NANG XUAT KET QUA SONG NGU ANH - VIET
2.1 QUY TRINH XAY DUNG LUGI TAM GIAC THUY CONG

Nhap s6 liéu do: toa 06 GPS, tri do mat dat. ..

\ 4

Tinh chuyén toa do

v

Lap phuong trinh s6 hiéu chinh (g6c, canh, pvi, GNSS)

Tinh truy hdi vao phuong trinh chuin

v
Lap PTC mo rong

v
Tinh nghi¢m
v

Tinh ma tran nghich do téng quat, danh gia

cac chi tiéu sai s6

v
Thanh qua binh sai

Hinh 2.1 Quy trinh xay dung luéi tam giac thuy cong

Trong quy trinh ¢ hinh 2.1, cac budc thiét ké k¥ thuat, chon diém xay méc,
viée do toan dac (cac diém co6 kha ning thong hudng) va do vé tinh GPS (voi tat
ca cac diém thuy cong) da dugc trinh bay trong chuong 1. Viéc binh sai GPS theo
phuong phap xir Iy luéi do twong ddi tinh hodc tinh nhanh thong thuong bang cac
phan mém TBC, Compass... v6i diém gbc 1a cac diém dia chinh co s¢ cac cap
hang, hoac la cac diém mdc da su dung trong giai doan khao sat du an do dac ban
dd. Sau khi xtr 1y binh sai GPS s€ nhan dugc toa dd, dd cao cua cac diém tam giac
thity cong, gia tri toa do nay chi 1 co s co ¥ nghia dinh vi ban dau di voi ludi
tam giac thuy cong.

Pén day mot s van dé xu Iy ludi dit ra cac yéu cau cho do chinh xac cao

nhu: tinh chuyén toa d vé hé can béng (nhung van thudc hé toa do quéc gia da
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khao sat & giai doan do vé& ban dd, khong lam anh huéng dén ciu tric ndi tai ctia
ludi va ton trong tri do toan dac phuc vu thi cong).
2.2 BINH SAI TU DO KET HOP TRI PO TOAN PAC VA GPS CHO LUOI
TAM GIAC THUY CONG
2.2.1 Trong sb cia tri do

Cong tac xtr 1y s6 liéu ludi tam giac thuy cong duogc tién hanh theo phuong phap
binh sai tu do véi tri khai tinh 1a toa d§ binh sai v¢ tinh sau khi tinh chuyén cung tri do
toan dac dién tir két hop véi tri do canh v¢ tinh (cho nhiing canh khong thé do truc tiép
bﬁng toan dac). V6i trong sb duoc tinh trén co sé sai s6 do theo thong sb kiém dinh cua
may nhu sau:

Bang 2.1 Théng sb kiém dinh may do toan dac va vé tinh

Tri do Thong s6 kiém dinh Trong 50 Ghi chu

Goc toan dac Mg=1" Pg=1 C=M,, TCR1201
Canh toan dac | M¢= Imm+1.5ppm | Pa=1/M4 C=M,, TCR1201
Canh vé tinh My=3mm+0.1ppm | Py =1/M.¢ C=M,, Trimble R4

Viéc két hop tri do miat dat vé tinh dam bao d6 hinh chit ché vi dia hinh ving nui
bi chia cat, kho dam bao tam thong huéng dén tat ca cac diém. Quad trinh xtr 1y binh sai
dat khi dg 1éch cua toa do thuy cong khaoi tinh so véi toa do thuy cong sau binh sai dung
theo yéu cau ky thuat. Do vay phai xir Iy binh sai lip nhu sau

Lan 1: khoi tinh toa d6 vé tinh da tinh chuyén, tri do géc toan dac (goc, canh), tri
do canh vé tinh (d4 tinh chuyén).

Lan 2: khoi tinh toa d6 binh sai cta 1an 1, tri do géc toan dac (goc, canh), tri do
canh vé tinh (d4 tinh chuyén).

Lan 3,4: néu can thiét...

Trong thyc té xtr Iy & cac cong trinh thuy dién, chi can tinh binh sai 2 1an 1a dat
do chinh xac cao.

2.2.2 Phuong phap binh sai tu do

Trong binh sai ty do thi gié tri toa do géc chi c6 ¥y nghia la h¢ tham khao,
khong anh hudng dén thanh qua binh sai. Diéu nay phu hop véi ludi tam giac thay
cong, c6 thé dung dé danh gia d6 chuyén dich cua toa do, dinh vi phil hop nhat
vé6i thuc té, ton trong tri do va binh sai ty do chu yéu giai quyét mau thudn cua
diéu kién trj do.

Vé ly thuyét binh sai ty do duwoc GS Tao Benzao trinh bay trong cudn sach
ma nhém dich gia do PGS.TS Phan Van Hién dich thuét & cudn sach Binh sai tu
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do va Phan tich bién dang [1]. Trong bao céo hoc thuat nay, tic gia trinh bay
phuong phap binh sai tu do sir dung thong dung nhat 1 Binh sai ty do khuyét
hang v6i nghiém chuan nhoé nhit va binh sai tu do tya 6n dinh khi danh gia sy 6n
dinh cua ludi tam gidc thuy cong. M6 hinh cua bai toan dugc trinh bay nhu sau:

Binh sai tw do khuyét hang
Budc 1. Lap phuong trinh sai s6: V= AX-L voi trong s6 P
Trong do: Vla s6 hiéu chinh cua trj do (goc, canh, phuong vi);

X 14 4n sd, 12 s6 hiéu chinh cua toa do diém;
A 13 ma tran hé s, cac gia tri dao ham riéng cua an so;
L 12 sb hang tu do 1 su chénh 1éch giira tri do va trj gin dung tinh tir
gia tri gﬁn ding cua toa do diém;
P 14 trong s6 cua trj do.
Céc gia tri nay co thé tham khao trong tai liéu [2]
Budc 2. Lap phuong trinh chuan: NX=ATPL

Trong d6 N=ATPA 13 ma tran phuong trinh chuin;

N khong t6n tai ma tran nghich dao Cayley N! vi bi suy bién, ma tran N c6
hang r (rank) nhé hon sb 4n n (do vay goi 1a khuyét hang), dan toi nghiém X
khong phai 1 duy nhat;

Trong binh sai tyr do khuyét hang, néu chi tim nghiém ctia 4n s6 theo nguyén
tic sb binh phwong nho nhat nhu binh sai kinh dién, thi s& khong duoc nghiém
duy nhat. Pé c¢6 duoc nghiém duy nhat, trén nguyén tic co ban cua binh sai
(nguyén tic s binh phuwong nhé nhat), can phai co thém diéu kién, cac diéu kién
nay phai dam bao nghiém tim duoc cia cac 4n sé 12 nghiém t6i wu. Nghiém t6i
ru va duy nhat d6 chinh 13 nghiém chuan (norm hay modul nho nhét ctia phuong
trinh chuan);

Gia thiét X=(x; X2 ... X,)" 12 mot nghiém thoa man phuong trinh chuan thi

can bac hai cua tong binh phuong cua né la:

1
”X” = (XTX)E = \/xlz + xzz + .4 xrzl
Goi 1a chuan (norm hay module) ctia vector X, ¥ nghia hinh hoc 1a chiéu dai (do

16n) cta vector X. Néu trong nghiém chung ctia phwong trinh chuan c¢6 1 nghiém
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X théa méan chuan nhé nhat, thi nghiém doé goi 1a nghiém chuan nho nhat, diéu
kién thoéa man chuin nho nhat goi la diéu kién chuan nho nhat, duoc biéu thi:
IX|| = min hodc XTX = min

Tir diéu kién nay, ta 4p dung dé tim nghich dao tong quat, giup c6 nghiém
duy nhét;
Budce 3. Tinh (NN)~vaN,, = N(NN)~

Ma tran N,,, goi la nghich dao chuan nho nhét;

Ma trin (NN)~ duoc tinh nhu sau:

- Tinh r =Rank (NN); va thuong thi r<n;

- Lay ma tran con cip r bén trai phia trén ciia NN c6 dinh thirc khac 0, ta

dugc M=(NN),, ton tai nghich ddo M!;
, ~ MY 01 s s Aoy 1AL 3A N
- Tatinh (NN)~ = [ 0 0] véi 0 1a cac phan tir 0 1ap day ma tran dé co

kich thudc nxn;
- Tur @6 ta tinh ma tran nghich dao chuan nho nhat N,.;
Budc 4. Tinh nghiém X = N,,,(ATPL)
Budc 5. Két qua binh sai X,s = X, + X
Budc 6. Banh gia 6 chinh xéac:

vTpy

n-r

Sai s6 trung phuong trong sé don vi: 6, = +

Ma tran hiép trong s6 dao cta X dugc tinh nhu sau:

Qux = NpNmN = N¥

Ma tran N* c6 thé dung tim nghiém X ciing duoc, ciing nhu ding dé danh
gia d6 chinh xac ctia an s6 X va cac tham s6 khac trong ludi khi 14p ham trong s6;

Trén co so thuat toan trén, tac gia xay dyng phan mém xir Iy s6 licu
APNETPRO c¢6 cac chtrc ning: binh sai lu6i mit bang (phu thudc, tu do), binh
sai ludi do cao (phu thudc, tu do), tinh chuyén hé toa do....

Céc bang biéu, bao cao két qua binh sai duoc xuit & dang song ngit Anh —

Viét, cu thé nhu phﬁn thuc nghiém. Tu thong $6 ludi, bang tinh chuyén toa do,



15

danh gia do 6n dinh méc, cac tri do binh sai, danh gia chét lugng ting tri do dya

vao kiém dinh théng ké (phat hién sai s6 tho).

| L 1 [r E o — APNETPRO 2019 NE A ADJUSMENT

COM"DESKTOP-LIVZSUS" USER™trung” ~
D: \LAPTRINH\APNETPRO2018\Data\TC. txt
THANH QUA TINH TOAN BINH SAI LUOI MAT BANG
HORTZONTAL NETWORK ADJUSTMENT REPORT
Luoi thuy cong, thuy dien CC
CAC THONG SO CUA LUOT - KETWORK PARAMETERS

Tong so diem - Total staions in the network: 7
So diem khoi tinh - Number of control stations..: 7
so diem moi lap - Mumber of unkrown stations..: @
So goc do - Humber of hozizontal angles 7
So canh do - Humber of distances.........t 9
S0 canh do GNSS - Number of GNSS-baselines....: 12
So phuong vi do Number of azimuths.......... HE -}

55 do goc tien nghiem - Error of measured angles: 1.@"
55 do canh tien nghiem - Error of measured dists: 1.e+2.@ppm

55 do GNSS t/nghiem-Er of measured basel ¢ SQRT[3.0%2
Hang so trong so Weipht constamt.............t C=1.00

He toa do UTM - UTM Coordinate system.......: K=0,9999
Do cao mat chieu Height of datum.............: 188.8(m)
Hieu chinh Canh do - Distance projection........ : 2 chieu-tu

PP Binh sai - Least Squares method of adjustment: TU DO (Fre

S0 LIEU KHOI TINH - COORDIMATES OF CONTROL STATIONS

+

K Morthing(m) | ¥_Eas
| SRS S | ——

188650.35200 |487960. 5370

PHAN TICH THONG KE BINH SAT - ADJUSTMENT STATISTICS

Lan tinh lap

Tri do thua

Bien tham chieu

SSTP don vi trong so
Gia tri Chi binh phueng - Chi square Chi 3
|BINH SATI HOI TU - KIEM DINH THONG KE DAT MUC 95%

Convergence - PASS Chi-square; test at 95% significance levell

1= 2300408, 1 34; E=438220.88] AFRETPRO binh sai xong! —>Tep KQBS DL APTRINHLWAPNETPROZDIS Data T 4at

Hinh 2.2 Giao dién phan mém ApnetPro
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CHUONG 3. THUC NGHIEM PHUONG PHAP BINH SAI TU DO
TRONG XAY DUNG LUOI THUY CONG CONG TRINH THUY PIEN
ALIN B2

3.1 KHAI QUAT VE CONG TRINH
Dy 4n thuy dién Thac Ca 1, 2 va thiy dién Dong Sung nam trén sudi Ngoi Thia,
thudc dia phan xa An Luong, huyén Van Chan va mot s xa thudc huyén Van Yén, tinh

Yén Bai. Cach Ha Noi 210 km vé phia Tay Bic.

Thuy dién Thac Ca 1 c6 myén dap dau mbi duoc xay dung tai khu vuc nga ba subi
Na Tat va sudi Ngoi Thia, cach dap tran vé phia thuong luu khoang 250m. Vi tri dia ly

vung du kién xay dyung cong trinh ¢6 toa d6 nhu sau:
+ Tuyén dap: 21°41°05” d6 vi Bic, 104°36°42” d6 kinh Dong.
+ Tuyén nha may: 21°41°05” @6 vi Béc, 104°36°42” d6 kinh Péong.

Thuy dién Thac Ca 2 c6 tuyén dap dau mdi va nha may nam trén subi Ngoi Thia
doan thudc thon Canh Tién 2, xa M6 Vang, huyén Van Yén, tinh Yén Béai. Cach vi tri

nha may dy kién cua thiry dién Thac Ca 1 khoang 6,3km vé phia ha luu sudi Ngoi Thia.

Thuy dién Pong Sung c6 tuyén dap dau mdi , duong ng ap luc va nha may nam
trén subi Ngoi Thia doan thude thon Déng Sung, xa Vién Son, huyén Van Yén, tinh Yén
Bai. Céch vi tri nha may du kién cua thuy dién Thac Ca 2 khoang 10,5 km vé phia ha
lru sudi Ngoi Thia.

Luu vuc Ngoi Thia ndm trong ving nai cao, thudc suon phia Bic cua diy nii
Hoang Lién Son, c6 d6 cao bién dbi rat manh tir 2200m+400m. Do cao trung binh luu
vuc khoang 907m, dia hinh Iuu vuc c6 xu thé giam dan tur thuong luu vé ha luu theo
hudng chay ciia song. Pay 1a ving nii ¢ dia hinh bién d6i kha phirc tap, luu vuc déc.
Song sudi trong luu vie phan bd theo dang 14 cay, mat do ludi song kha day so véi cac
luu vuce khac.

Rimng trén luu vuc Ngoi Thia bi chit pha kha nhiéu do viéc ddt rimg lam nwong

riy, do khai thac g khong c6 ké hoach: ty 1¢ rimg chiém khoang 30-40% dién tich luu
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vuc, tap trung ¢ khu vyc thugng luu luu vuc. O phén trung va ha luu luu vuc hau nhu

khong con rimg. Trong cac thung liing thap c6 cay lwong thyc nhu lta nudce, hoa mau.

' /Chau Qué Ha - = W o ﬁanq
= _,/'i‘-’.‘é_'i'-\l
Phong Du Ha 3
g/
: |10 Y
g A B
0 ¥ -3 \-
9 t i - Guén . N :
ang b -*' ¢ Dai\
1 \/AN\Y;EN G'fgs \Phag
. G
al i " Pai Son P
& / féngo 115,5;\_ i
” | Bang, — N \
Ao I P O Hau T
Hau = - v | Dan
: 2\ Bau
: s NaHEu N\
e " / \‘__ Caal HG
.I Nam ¢ = G Mmp,;a M‘.
./ Musi|Sing s '. N\ 43P | ( . A
" I.j o 4 . d ¥
* [ Ly oS L? ,Mggz M Thac Ca 1 9% H?/ Can!,
*Luong,. i TRE S0 i ™ \Kién Thin /Lu ,ﬁ.'
W s- o .

Su0| Quyen / AnLucmg N ’ i
, Subi /N Bai \[’4\
Gy Lucrng/'-

. Sudi Giang : { HD
9 Sudi
Nham Gfang el

..J_._"..-.-:- S

Hinh 3.1. Ban anh vi tri khu du an

3.2 DAC PIEM, QUY MO, TINH CHAT CUA CONG TRINH

Cum cong trinh thiy dién Thac Cé 1, Thac Ca 2 va Pong Sung cé dic diém cing

khai thac trén song Ngoi Thia, 1a cac cum thiy dién bac thang c6 quy md cong trinh cp
I, IV, V (<50 MW). Céc thong sb chinh cua cum du an thuy dién dugc trinh bay trong
cac bang sau:

Cic thong s6 chinh ciia du 4n thiy dién Thac Ca 1

STT Théng s6 Ky hiéu Pon vi Gia tri
I Nhi€m vu ctia cong trinh
1 Cong suit lap may Nim MW 27,0
2 | Dién lugng nim Eo 10%.kWh 88,593
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II | Thong s cong trinh

A | Ho chira nuwéc

1 | Dién tich luu vuc Fiy km?

2 | MNDBT m 114,0

3 | MNC m 112,0

4 | Dung tich toan b 10°m? 6.243

5 | Dung tich hiru ich 10°m? 1.236

B | Dap dang nuéc

I | Chiéu dai ddp dang bd phai, két cau m 111,0
dap ‘dﬁt. ’

2 | Chiéu cao 16n nhat dap dang bo phai m 23,5
Chiéu dai dap dang bo trai BTTL m 62,0

4 | Chiéu cao 16n nhat dap dang bo trai m 29,5
BTTL _

5 | Pap tran long song kiéu Ophixérop m 4x15,0x14,5
khong chan khong

6 | Cao trinh ngudng tran m 100,0

C | Tuyén ning luwong

1 Cira lay nudc c6 cao trinh ngudng m 100,5

2 | Pudng ham dan nudc dai m 2424.45

D | Nha may

1 | Nha may thuy dién tua bin Kaplan T6 may 2

2 | Tram phan phdi 110KV

Cic thong so chinh ciia du an thiy dién Thac Ca 2
STT Théng s6 Ky hiéu | DPon vi Gia tri

I Nhi€m vu ciia cong trinh

1 Cong suit lap may Nim MW 17,4

2 | Dién lugng nim Eo 10°.kWh 61,705

II | Thong s cong trinh

A | Ho chira nuéc

1 | Dién tich luu vuc Fiy km? 1420

2 | MNDBT m 78,0
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3 | MNC m 76,5
4 | Dung tich toan bd 10°m? 5.286
5 | Dung tich chét 10°m? 4,295
6 | Dung tich hitu ich 10°m? 0,991
B | Dap dang nuéc
1 | Chiéu dai dap dang phan dap BTTL m 73.4
2 | Chiéu cao 16n nhét phan dap BTTL m 27.0
3 | Chiéu dai dap dang phan dap dat m 26
4 | Chiéu cao 16n nhit phan dap dit m 9.5
5 | Bap tran 10ng sdng cira van phang nxB m 5x12
6 | Cao trinh ngudng tran 64,5m
Cic thong s6 chinh cia du an thiy dién Pong Sung
STT Théng sb Ky hiéu | DPon vi Gia tri
I Nhi€m vu ciia cong trinh
1 | Cong suat lap may Nim MW 20,0
2 | Dién lugng nim Eo 10°.kWh 68,565
II | Thong s cong trinh
A | Ho chira nuéc
1 | Dién tich luu vuc Fiy km? 1513
2 | MNDBT m 62,0
3 | MNC m 61,5
4 | Dung tich toan b 10°m? 5982
5 | Dung tich chét 10m? 4,92 4
6 | Dung tich hitu ich 10°m? 1,058
B | Dap dang nuéc ,
1 | Chiéu dai dap dang bo phai BTTL m 425
2 | Chiéu cao 1én nhit ddp dang bo phai m 25,5
BTTL
Chiéu dai dap dang bo trai BTTL m 15,0
Chiéu cao 16n nhéat dap dang bo trai m 24,5
BTTL 7
5 Dap tran long song ctra van phang nxB m 5x12
6 | Cao trinh ngudng tran m 47,0
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C | Tuyén ning luwong

1 Cira 1ay nudc c6 cao trinh ngudng m 48,0
2 | Puong ham dan nudc dai m 5373
D | Nha may

1 | Nha may thuy dién tua bin Kaplan

2 | Tram phan phbi 110KV

3.3 KHOI LUQNG KHAO SAT CONG TRINH
Cin ctr vao hop ddng va phuong an ky thuat khao sat dugc duyét, nha thau khao sat da

tién hanh cac cong vi¢c trén thyc dia va ¢ trong phong v6i khoi lugng nhu sau:

TT Noi dung cong viéc Pon vi Khoi lwong
KHAO SAT PIA HINH tinh Thue hién Ghi chii
______ I | Xaydwngmocthyeong | |l
Pong Sung (TCO1,
TCO02, TCO03), Thac
C4 2 (TC04, TCOS,
s R . TC06), Thac Ca 1 khu
- Moc tam giac thuy cong biém 12 nha may (TCO7,
TCO08, TC09), Thac
C4 1 khu dap (TC10,
__________________________________________________________________________________________________ TCILTC12) ]
bong Sung (IV-01,
IV-02, 1V-03), Thac
Ca2 (v-04, 1V-05,
A1 2 A -2 IV-06), Thac Ca 1
- Moc thuy chuan thuy cong biém 12 khu nha may (IV-07,
IV-08, TV-09), Thac
Ca 1 khu dap (IV-10,
__________________________________________________________________________________________________ IV-11L,IV-12) ]
______ 2 | o ludi tam gidc thiyocong | Biém | 12 | |
3 | Do thity chuan thuy cong Km 96
3.4 MAY MOC SU DUNG
T Tén may Théng sé chinh Phu kién Ghi chu
1 May thu | - Hang san xuat: CHC Pé may c6 can | May va phu
dinh vi vé |- May thu 1 tan bang bot thuy | kién  duoc
tinh X20 (10 | - P9 chinh xac: Smm+1ppm kiém dinh
cai)
2 May  toan | - Hing san xuat: Leica, Thuy | D& guong c¢6|May va phu
dac dién tr | Sy can béng bot | kién  duoc
TCR1201 - B9 chinh xac: thuy, guong | kiém dinh
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3.5 XU LY SO LIEU

Hinh 3.2 M

(1 cai) +Po goc: 17 chuan Leica, Bo
+ Do canh: 1.5mm+1ppm dam, thiét bi do
thong s& khi
tuong...
3 May  thay | - Hang san xuat: Leica, Thuy | Chan mdy, mia, | May va phu
binh ty dong | S¥ coc... kién  duoc
Leica - B4 chinh xac: 0,4mm/km do kiém dinh
DNAO3 di - do vé

ay moc su dung TCR1201, Leica DNA K2 va phu kién

Binh sai GPS bang phan mém Compass Post Process;

Xt Iy luwdi thay chuan bang binh sai Apnet;

Xt Iy ludi tam giac thily cong bang binh sai ty do két hop tri do toan dac

va GPS bang phan mém Apnet;
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7 APNET by Tran Trung Anh - BINH SAI MAT BANG = [@]=
Fle Edit Tiénich Help @ Chay tinh todn binh sai rdi mat bang(F9)
DE®E| ¢ & e n @ mbi=a1l+b1*D(km) v | mD2=SQRT(a2~2+b2~2*D~2(km)) -
%] Hiénthitép 'x BSmatbang %y BS docao W ChiTiét Win *V Tinh chuyéntoadd r ThidtkéheéiMB .- Thiét ké heéi DC
Thiét Bp
Nhap SLD  PPbinhsai  PT do OD Cai chinh canh KT = CC canh HC Hee G]:nketqua o
. ) . 4 ® Khéng ci chinh i Goc.canh; Cao chivitylé PR 3
O Ma diem Phy thugc  [1DVitheo OD b Em,)g @® Khong CC @® Hib = 5 Gsasd Tieng
O HN72 (Gauss) 0.0 v||15mm v G corp ®VN
PR P TC Smax(mm) | ~vN2000 (3 d3) O 30 B OBt )
s s 25 ) T v ; ||
tndém S Tydo [5 O VIN2000 (5 &) (m) : 0.0000m ~| | 1/1000¢ OE[hp|1 3| x OEN
D & © | | DiDodaciNei4n ALIN CK0'CK0-CANHDO sl
Chi dan Téndiémgéc | X(m)-Bic | Y(m)-Bong |H(m)-(néuco) | Chii y ~
1 |Tén ludi LUOI KHONG CHE MAT BANG
2 | Théng s8 ludi 8 16 0 0 8
3 | Saisgdo 1 0.15 0.1 0.1 ) CKO-CANHDO.bs - Notepad - m| X
4 | 1Diém qdc TC1 1814225.0079  521234.8005  332.366 | _ : .
e = File Edit Format View Help
5 2Piém gdc TC2 1814178.4601  521381.9533 311272 n
6 3piém qdc T3 1814886.1528 | 523405.0855 | 271694 | T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
7 | 4piém gdc TC4 1815048.1858 | 523579.8588  204.193 ||
Sibeic s| TEN TOA DO BINH SAT DO LECH s
& | 5Piém qdc TCS 1815040.8119 | 523723.6390 | 201.34 HDIEM I 777777777777777777777777 I""""*""S@ 777777 I*"
3 6DI&m gic TC6 18148563115 5236583125 | 226.802 ||| | xm | FErEr
10 7Diém qdc TC11 18141008647 521369.6870 343575 || _____| | | | | o=
3 . SENem e TE12 1824200.5583 | 5211703084 3623 11| Tc1|1814225.6080|521234.8005| 0.0001|-0.0000|0.0001 0. ¢
= 2RI G0 iis 332:366 |2] Tc2|1814178.46901 |521381.9533| 0.0000|-0.0000|0.0000 0.0
12 |2biem gic SR SIs |3] TC3|1814886.1527|523405.0855|-0.0001| 0.0000|0.0001 0.0
14_|3Diém ac a 271.694 |4] TC4|1815048.1858|523579.8588|-0.0000| 0.0000|0.0000|0.0
—— e —— —— o —— —— |5]| TC5|1815040.8120|523723.6389| 0.0001|-0.0001|0.0001|0.€
- Tuyénki€m tra | DiEm thif1 | DiEm thif2 | DiEmthir3 | DiEmthird | DIEm | .\ 101151156 3116(523658.3126| 0.0001| 0.0001|0.0001|0. ¢
[ 7] TC11|1814109.8647|521360.6370|-0.0000| 0.0000|0.0000|0.¢
|8| Tc12]|1814230.5582|521170.3984|-0.0001| 0.0000|0.0001|0.¢
Tieu chuan danh gia do lech: Smax = ©.003¢
s
< >
< >
S8 géc do: 8 S8 canh do: 16 53 Pvido: 0 58 diém mdi: 0 S di€m gdc: 8 Edited at 2:31:40 PM 5/7/20: APNET2012-FINAL10 (C) by Tran Trung Anh. REGISTERED VERSION

Hinh 3.3 Phan mém xur 1y s6 liéu APNET
Cac két qua xu ly s6 liéu duoc kiém ching dat do chinh xéc cao, da phuc
vu cong tac thi cong, dao thong ham ddi hudng tét cho thuy dién Alin B2.

Céc két qua cu thé chi tiét duoc trinh bay trong phu luc.
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KET LUAN

1. Luéi thay cong bao gdm ludi tam giac thiy cong va thay chuan thay cong co
do chinh xac cao la co sé toa dg, do cao quan trong trong thi cong, van hanh cong
trinh thuy dién. Do vay can thiét ké, thi cong, xtr ly ) liéu lud1 mot cach chat ché,
can than dé dat d6 chinh xac cao.

2. Khi xtr ly lu¢i tam giac thuy cong, can tinh chuyén tri do toa do vé hé can bﬁng
nhung van dam bao thudc hé thdng toa d6 qudc gia. Cac sb cai chinh can tinh dén
1a sb cai chinh canh vé do cao mat chiéu trung binh da lya chon cua khu do va
hi¢u chinh canh do phép chiéu UTM. Dé canh do toan dac luc thi cong duoc thuan
loi va d¢ chinh xéc tot nhét.

3. Khi xtr I s6 liéu ludi tam giac thiy cong, nhiing tri do bang toan dac truc tiép
& cac diém thong hudng va do nhitng diém khéng thong huéng bang GPS can tinh
toan trong so cho pht hop dé hai hoa do chinh x4c trong ludi.

4. Phuong phép binh sai luéi tu do cho phép can bang cac tri do c6 d chinh xac
t6t ma diém gdc chi co ¥ nghia vé dinh vi ban dau, khong anh hudng dén két cau
cta ludi. Phuong phap binh sai ty do cho két qua danh gia do chinh xac khach

quan cua ndi tai ludi, cho do chinh xac cao khi xay dung ludi tam giac thuy cong.
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Thanh qua binh sai vé1 bao cdo song ngttr Anh — Viét
COM"DESKTOP-L1V75U9" USER"trung"
D:\LAPTRINH\APNETPRO2018\Data\ThacCal. txt

THANH QUA TINH TOAN BINH SAI LUOI MAT BANG
HORIZONTAL NETWORK ADJUSTMENT REPORT
Luoi thuy cong, thac ca, Yen Bai
CAC THONG SO CUA LUOI - NETWORK PARAMETERS

Tong so diem - Total staions in the network: 7
So diem khoi tinh - Number of control stations..: 7
So diem moi lap - Number of unkrown stations..: O
So goc do - Number of hozizontal angles.: 7
So canh do - Number of distances.........: 9
So canh do GNSS - Number of GNSS-baselines....: 12
So phuong vi do - Number of azimuths..........: 0

SS do goc tien nghiem - Error of measured angles: 1.0"

SS do canh tien nghiem - Error of measured dists: 1.0+2.0ppm
(mm)

SS do GNSS t/nghiem-Error of measured baselines.:
SQRT[3.072+2.072*Skm"2] (mm)

Hang so trong so - Weight constant.............: C=1.00

He toa do UTM - UTM Coordinate system.......: K=0.9999

Do cao mat chieu - Height of datum.............: 100.0 (m)

Hieu chinh Canh do - Distance projection........: 2 chieu-turns

PP Binh sai - Least Squares method of adjustment: TU DO (Free
net)

SO LIEU KHOI TINH - COORDINATES OF CONTROL STATIONS

+==== === +
\ \ \ TOA DO - COORDINATES |
\ STT \ TEN DIEM | ==

| ORDER | POINT NAME | X Northing(m) | Y Easting(m) |
+ \ \ | = +
\ 1 \ TCO7 |2400650.35200 1487960.53700 |
\ 2 \ TCO8 [2400453.07600 1487498.63000 |
\ 3 \ TCO09 |2400286.89000 1488040.58200 |
\ 4 \ TC10 [2398593.37700 1485791.58200 |
\ 5 \ TC11l |2398533.91600 1485498.60800 |
\ 6 \ TC12 |2398044.73200 1485691.99900 |
\ 7 \ 78486 2400228.02500 1487849.05700 |
+ +

TINH CHUYEN TOA DO KHOI TINH - COORDINATE TRANSFORMATION
TOA DO GOC - OLD COORDINATE SYSTEM
UTM K=0.9999
TOA DO TINH CHUYEN - TRANSFERED COORDINATE
HC =100.0m

+ |
| | | HE TD CU - OLD COORD SYS |HE TD MOI-TRANSFERED COORD |
| STT | TEN DIEM |- |-

| ORD | POINT NAME | old X (m) | old Y (m) | new_X(m) | new_Y (m) |
+ | | \ | \ :
| 1] TC0712400650.35200| 487960.5370012400650.47813| 487960.65713|
| 2| TC08[2400453.07600| 487498.63000(2400453.17963| 487498.69755]
| 31 TC0912400286.89000| 488040.58200(2400286.97480| 488040.71125]
| 4| TC10[2398593.37700| 485791.5820012398593.26949| 485791.45580 |
| 5] TC11]2398533.91600] 485498.60800(2398533.80179| 485498.44865]|
| 6| TC12]2398044.73200] 485691.99900(2398044.56230| 485691.86153|
| 71 7848612400228.02500| 487849.0570012400228.10308| 487849.16443]

| T.T |CENTROID PT|2399541.48114| 486904.42786(2399541.48114| 486904.42786]
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+ t
KIEM TRA SAI SO KHEP TAM GIAC
CLOSURE ERROR OF TRIANGULATIONS

1.Tam giac-Triangulation: (TCO08 TC09 TCO07) Wg=-0.70"

2.Tam giac-Triangulation:

(TC12_TC10_TC11) Wg=-5.10"

KIEM TRA SAI SO KHEP GOC CO DINH
CLOSURE OF CONTS ANGLES

1.Khep goc co dinh-closure err of conts angle: (TC09 TCO07_ 78486)->Wc=-6.54"
2.Khep goc co dinh-closure err of conts angle: (TCO7 TC08 TCO09)->Wc=-1.30"
3.Khep goc co dinh-closure err of conts angle: (TC08 TC09 TCO7)->Wc=1.83"
4.Khep goc co dinh-closure err of conts angle: (TCl2 TC10 TC11l)->Wc=-2.18"
5.Khep goc co dinh-closure err of conts angle: (TC10 TCll TC12)->Wc=-0.47"
BANG THANH QUA TOA DO SAU BINH SAI - ADJUSTED COORDINATES
+ t
| | | TOA DO - ADJ.COORDINATE |SSTP-RMS.ERR (mm) | ERROR ELLIPSE (mm) |
|STT| TEN DIEM |- |————— [ ==
|ORD | POINT NAME | X _Nort (m) | Y East(m) | Sx | Sy | Sp | Su | Sv |
t=== | \ | \ \ I \ | +
[ 1 TCO0712400650.483571487960.65805| 1.56| 2.08| 2.60| 2.25| 1.30(117°44"|
| 2] TC08|2400453.18269|487498.69222| 2.43| 1.44| 2.82| 2.46] 1.38] 11°00"]|
[ 3] TC0912400286.972921488040.71012| 1.99| 1.43| 2.46| 2.06| 1.34| 19°07"|
| 4] TC10/2398593.269971485791.45556| 1.54| 1.79] 2.36] 1.93] 1.36[122°06"|
| 5] TC1112398533.801531485498.44900| 1.70| 1.62| 2.35| 1.91| 1.36] 40°19"|
| 6] TC1212398044.561661485691.86123| 1.63| 2.62| 3.09| 2.63| 1.63| 85°34"|
|7 78486|2400228.096871487849.17016| 1.70| 1.62| 2.35| 1.72| 1.59] 25°36"'|
+ +
BANG TUONG HO VI TRI DIEM - COVARIANT TERMS
+ +
| Diem dau | Diem cuoi | S - Dist | Ms | Ms/S |Pvi —-Azimuth|M(a) |M(th) |
|Occupied St| Sighted St| (m) | (mm) | | o ! " " | (mm)
+ | | | | \ \ \ +
| | TCO09| 372.22080| 1.85|1/ 2015541167 34 50.15| 1.58| 3.40]
| | 78486| 436.85246| 2.06|1/ 2116631194 47 9.10| 1.54| 3.86]
| TCO7 | TC12]3455.17988| 2.9011/1189718|221 2 37.85| 0.20| 4.49]
| | TC10]12989.57643| 2.35|1/1274310|226 31 4.20| 0.22| 3.93]
| | TC11]3246.97032| 2.6911/1205723|229 18 55.47| 0.18| 3.96]
| | TCO08| 502.33462| 1.91|1/ 263151246 52 23.41| 1.47| 4.06]
[-==———- [ === === [ ===== === === [===== [-=——- \
| | TCO7| 502.33462| 1.91|1/ 263151| 66 52 23.41| 1.47| 4.06]|
| | TCO09| 566.92953| 1.89|1/ 3007471107 2 53.36| 1.43]| 4.36]
| TCO8 | 78486| 416.53141| 1.73|1/ 240080|122 42 34.58| 1.69| 3.82]
| | TC12]3010.99543| 3.36|1/ 8957791216 52 31.65| 0.21| 4.55]
| | TC10]2524.66480| 2.85|1/ 886010|222 32 57.13| 0.23]| 3.99]
| | TC1112772.18271| 3.10|1/ 894603226 10 54.65| 0.19| 4.01]
[-==————- [ === === [ ===== [======—= === |-=——- [-=——- \
| | TC12|3247.38346| 3.27|1/ 991748226 19 40.91| 0.19] 4.39]
| | TC10]2815.63061| 2.6611/1059292|233 1 12.07| 0.20| 3.82]
| TCO9 | TC11]3088.15503| 2.90|1/1064647|235 24 33.93| 0.17| 3.84]
| | 78486| 200.38449| 1.5011/ 133212|252 54 48.54] 2.85| 3.15]
| | TCO08| 566.92953| 1.89|1/ 3007471287 2 53.36| 1.43| 4.36]
| | TCO7| 372.22080| 1.85|1/ 2015541347 34 50.15| 1.58| 3.40]
=== [ === [===m——- [ === === === |-=——- [-=——- \
| | TC08]2524.66480| 2.85|1/ 886010| 42 32 57.13| 0.23] 3.99]
| | TC0712989.57643| 2.35[1/1274310| 46 31 4.20| 0.22| 3.93]
| TC10 | 7848612628.08835| 2.5311/1039223| 51 31 59.97| 0.21| 3.70]
| | TC0912815.63061| 2.66[1/1059292| 53 1 12.07| 0.20| 3.82]
| | TC12| 557.67359| 1.94|1/ 2881031190 17 15.29| 1.40| 4.26]
| | TC11l| 298.98050| 1.72|1/ 1742631258 31 37.64| 1.57| 2.85]
[ === === === [===== [ === [ === | ===== [===== \
| | TC08(2772.18271| 3.10|1/ 894603| 46 10 54.65| 0.19| 4.01]
| | TC0713246.97032| 2.6911/1205723| 49 18 55.47| 0.18| 3.96]
| TC11| 78486(2897.67608| 2.8111/1032454| 54 13 3.41| 0.17| 3.73]
| | TC09]3088.15503| 2.9011/1064647| 55 24 33.93| 0.17]| 3.84]
| | TC10| 298.98050| 1.72|1/ 174263| 78 31 37.64| 1.57| 2.85]
| | TC1l2| 526.08359| 1.92|1/ 273868158 25 46.28| 1.43| 4.12]
[====————= === === [===== [======——= === [===== [===== \
| | TC10| 557.67359| 1.94|1/ 288103| 10 17 15.29| 1.40| 4.26]
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| | TC0813010.99543| 3.36]1/ 895779| 36 52 31.65| 0.21] 4.55]
| TC12| TCO07]3455.17988| 2.90(11/1189718| 41 2 37.85| 0.20] 4.49]
| | 7848613069.49635| 3.12|1/ 984468| 44 39 13.82| 0.20] 4.29]
| | TC09|3247.38346| 3.27|1/ 991748| 46 19 40.91| 0.19] 4.39]
| | TCl1l| 526.08359| 1.92|1/ 2738681338 25 46.28| 1.43] 4.12]
| === | === [ === [ ==——- | === | === [—=——= [ === \
| | TCO7| 436.85246| 2.06|1/ 211663| 14 47 9.10] 1.54| 3.86]|
| | TCO09| 200.38449| 1.50]1/ 133212| 72 54 48.54| 2.85] 3.15]
| 78486 | TC1213069.49635| 3.12|1/ 984468|224 39 13.82| 0.20] 4.29]
| | TC10]2628.08835| 2.53]11/10392231231 31 59.97| 0.21] 3.70]
| | TC11]2897.67608| 2.8111/10324541234 13 3.41] 0.17] 3.73]
| | TCO8| 416.53141| 1.73|1/ 2400801302 42 34.58| 1.69] 3.82]
+
KET QUA DANH GIA DO CHINH XAC LUOI - ADJUSTMENT SUMMANY
1.SSTP Trong so don vi - Standard Deviation of Unit Weight= 1.45055
2.SSTP vi tri Diem yeu nhat - Max positional RMSE (TC12) = 3.09 (mm)
3.SSTP vi tri Diem nho nhat - Min positional RMSE (78486) = 2.35(mm)
4.SSTP tuong doi Canh yeu nhat - Max Relative Error (TCO09 78486): 1/133212
5.8STP tuong doi Canh nho nhat - Min Relative Error (TCO7_TC10): 1/1274311
6.SSTP Phuong vi yeu nhat - Max azimuth RMSE (TCO09 78486): 2.85(")
7.8STP Phuong vi nho nhat - Min azimuth RMSE (TC09 TC11): 0.17(")
PHAN TICH THONG KE BINH SAI - ADJUSTMENT STATISTICS
Lan tinh lap - Iterations........ =1.2
Tri do thua - Redundancies...... = 28
Bien tham chieu - Reference Variance= 2.104083862301
SSTP don vi trong so - Reference So...... = 1.45055
Gia tri Chi binh phuong - Chi square Chi2 = 58.914 > 41.340
BINH SAI PHAN KY - KIEM DINH THONG KE KHONG DAT 95%
Divergence - FAIL Chi-square; test at 95% significance level!
BANG TRI DO, SO HIEU CHINH VA TRI BINH SAI GOC
ADJUSTED ANGLE OBSERVATIONS
+ t
| STT| Ky hieu goc - ANGLE | Goc do | SHC | Goc sau b/s|
| ORD|=====—=—=—————mmmm | Obs.Angle |Residu| Adj.Angle |
| | trai-from | giua-OCCst| phai - To | o ' " | " | o " "
+ | \ | | | I +
| 1] TCO9| TCO7| 78486| 27 12 18.00| 0.96] 27 12 18.96
| 2| 78486 | TCO7| TCO8| 52 5 15.90| -1.60] 52 5 14.30]
| 3 TCO8 | TCO09| TCO7| 60 31 57.90| -1.12] 60 31 56.78]
| 4] TCO7| TCO8| TCO09| 40 10 27.50| 2.46] 40 10 29.96]
| 5] TCl2| TC10]| TCl1l| 68 14 20.70| 1.65] 68 14 22.35]
| 6| TC10| TC1l1| TC1l2| 79 54 7.30| 1.34] 79 54 8.64]
| 7| TC11| TCl2| TC10| 31 51 26.90| 2.11] 31 51 29.01]
+ +
BANG TRI DO, SO HIEU CHINH VA TRI BINH SAI CANH
ADJUSTED DISTANCE OBSERVATIONS
+ |
| STT | Ki hieu canh - DIST | Canh do | SoCC-Corect | SHC | Canh b/s |
| ORD |=========—————————————— | Obs.Dist |----(mm)----- |Residu| Adj.Dist |
| | Dau- from | Cuoi - To | (m) [Ellip | UTM | (mm) | (m)
+ | | | | | | | +
| 1 TCO9 | 78486| 200.38600| 0.00] 0.00| -1.51| 200.38449]
| 2 | TCO9| TCO08| 566.927001 0.00] 0.00] 2.53| 566.92953]
| 3 TCO9| TCO7| 372.22600] 0.00] 0.00| =-5.20] 372.22080]
| 4 | TCO7| TCO08| 502.33400] 0.00] 0.00] 0.62] 502.33462]
| 5 | TCO8 | 78486| 416.53400|] 0.00|] 0.00| -2.59] 416.53141]
| 6 | TCO7| 78486| 436.85300| 0.00] 0.00| -0.54| 436.85246]
| 7 TC10| TC1l1l|] 298.98100] 0.00] 0.00] -0.50] 298.98050]
| 8 | TC11| TCl2| 526.08400| 0.00] 0.00| -0.41| 526.08359]
| 9 | TC1l2| TCl0| 557.67300] 0.00] 0.00|] 0.59| 557.67359]
+ |

BANG TRI DO, SO HIEU CHINH VA TRI BINH SAI CANH VE TINH
ADJUSTED BASELINE OBSERVATIONS



+

|STT|Ki hieu canh - BASLINE

| So cai chinh

|So hieu chinh]|

Canh binh sai

[ORD | ======—==—————————————— |corect baseline| Residual (mm) | Adj.baseline
| Dau-from | Cuoi - to |ccX(mm) |ccY (mm)| vDX | vDY | DX (m) | DY (m)
+=== | I \ | \ | \ 1
1] TCO7 | TC10]-233.65|-246.33| -4.95| -1.16]-2057.21360]-2057.21360]
2| TCO7 | TC11]-240.341-279.48| -5.69] -0.57[-2116.682031-2116.68203|
3| TCO7| TC12]-295.84|-257.60] -6.07] -1.22[-2605.921901-2605.92190]
4| TCO8 | TC10]-211.141-193.74] -2.58] 5.09]-1859.912721-1859.91272]|
5] TCO8 | TC11]|-217.83|-226.90| -3.32|] 5.68[-1919.38116/-1919.38116]|
6| TCO8 | TC12|-273.33|-205.01] -3.70] 5.03[-2408.621031-2408.62103]
7| TCO9 | TC10]-192.31|-255.45| 2.36|] 0.89]-1693.70295|-1693.70295|
8 | TCO9 | TC11]-199.00|-288.60| 1.62] 1.48[-1753.17139]-1753.17139]
9| TCO9 | TC12|-254.501-266.72| 1.24] 0.83[-2242.41126|-2242.41126]|
10] 78486 | TC10]-185.60|-233.63| 6.69] -5.97[-1634.82690]-1634.82690]
11| 78486 | TC11]-192.29|-266.78| 5.95| -5.38[-1694.295341-1694.29534|
12 78486 | TC12|-247.79|-244.90| 5.58|] -6.03[-2183.535211-2183.53521|
KIEM DINH TRI DO - TABLE OF t (Tau) 2.000 test at 95% significance level!

+
|
|
|
|
|
|
|

+

Kiem dinh tri do goc - Table of t (tau) angles check

+ [ —

| STT| Ky hieu goc - ANGLE lgia tri t| Danh gia
| ORD|-—-====="———— === ————— | t-student | Assessment |
| | trai-from |giua-OCCst | phai - To | \
t====|=========== | === |= | == =

| 1] TCO9 | TCO7 | 78486 | 0.793]

| 2 78486 | TCO7 | TCO8 | 1.372]

| 3] TCO8| TCO9 | TCO7| 1.032]

| 4 TCO7 | TCO8 | TCO9 | 1.988]

| 5] TC12| TC10| TC11| 1.521]

| 0| TC10 | TC11| TC12 | 1.283]

| 71 TC11| TC12| TC10| 1.666]

+ [ —

Kiem dinh tri do canh - Table of t (tau) distances check
+ == == === +

| STT| Ky hieu canh-DISTANCE |gia tri t| Danh gia |

| ORD|-—-==—==———————————————— | t-student |Assessment |

| | dau-from | <cuoi-to | |

+ | | | | +

| 1] TCO9 | 78486 | 1.107] |

| 2| TCO9 | TCO8 | 1.030]

| 3 TCO9 | TCO7 | 3.007 | ***Warning|

| 4] TCO7 | TCO8 | 0.281] |

| 5] TCO8 | 78486 | 1.285] |

| o | TCO7 | 78486 | 0.3006] |

| 71 TC10| TC11| 0.320] |

| 8| TC11| TC12 | 0.180] |

| 9| TC12 | TC10 | 0.249] |

+ +
Kiem dinh tri do GNSS - Table of t (tau) baselines check
+ +

| STT| Ky hieu canh-BASELINE | gia tri t | Danh gia |
| ORD|—-=======——————————————— | —————- | —=———== | Assessment |
| | dau-from | cuoi-to |Tau DX|Tau DY| |
t====|=========== | === |= | | +
| 1] TCO7 | TC10| 0.872] 0.214| |
| 2| TCO7 | TC11l| 0.920] 0.094|

| 3] TCO7 | TC12| 0.911] 0.198|

| 4| TCO8 | TC10| 0.600] 1.100] |
| 5] TCO8 | TC1l1l| 0.687] 1.0806] |
| 6| TCO8 | TC1l2| 0.683] 0.943| |
| 71 TCO9 | TC10| 0.459] 0.169|

| 8| TCO9 | TC1l1l| 0.284] 0.250] |
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| 9] TCO9 | TC1l2| 0.205] 0.141]

| 10| 78486 | TC10| 1.382] 1.243]

| 11| 78486 | TC11l| 1.104] 0.986]

| 12| 78486 | TCl2| 0.963] 1.112]

+ ==+
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