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CHUONG 0

GIOI THIEU MON HOC

Mon hoc cung cap cho sinh vién cac kién thuic
can ban vé:

Cac dung cu va cac phép do dac co ban
Hé thong ludi khong ché trac dia
Thanh lap ban do dia hinh va mat cat

Cong tac trac dia trong cong trinh



CHUONG 1

TRAI DAT VA PHUONG PHAP BIEU DIEN




1.1 HINH DANG, KiCH THUGC TRAI PAT
1.1.1 HINH DANG

. Bé mat trai dat thuc co hinh dang 16i 16m,
gd ghé, khéng cé phuong trinh toan hoc dac
t0.1971% bé mat 1a mat nudc

' 19% bé mat con lai la mat dat

71% bé mat la mat nudc bién

' Chon mat nudc bién trung binh bi€u thi cho
hinh dang trai dat goi la mat geoid




1.1.1 HINH DANG

) Geoid la mat nuéc bién trung binh , yén
tinh, xuyén qua cac hai dao va luc dia tao thanh
mat conq khép kin

Mat dat thue

Mzt nwdc bién
trung binh
(Geoid)




1.1.1 HINH DANG

") Dac diém cla mat Geoid

3N LA mat dang thé

X Phuong phap tuyén trung phuong véi day
dol

WA Mat geoid khéng co phuaong trinh toan hoc
cu thé

' Co6ng dung clia mat Geoid

X Xac dinh d6 cao chinh (tuyét doi) cla cac
diém trén bé mat dat

P06 cao tuyét doi cua 1 diém la khodng cach

tUr di€ém doé dén mat Geoid theo phuong day doi
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1.1.1 HINH DANG

.+ bac diém cua mat Geoid

X Viét Nam lay mat thdy chuan (Om) tiép xuc
mat geoid tai di€ém nghiém triéu ¢ D6 Son, Hon
Dau, Hai Phong lam mat tham chiéu do6 cao.

X Cac mat thdy chuan tham chiéu do cao
khong ti€p xic mat geoid goi la mat thay chuan
gia dinh. B0 cao xac dinh so v&i cAc mat nay goi
la d6 cao gia dinh



1.1.2 KICH THUGC

') Do mat ge0|d khong c6 phuong trinh bé
mat nén khong thé xac dinh chinh xac vi tri cac
dm tugng trén mat dat théng qua mat geoid

' Nhin tobng quat thi mat geoid c6 hinh dang
gan giong vai mat ellipsoid

. Chon mat ellipsod lam mat dai dién cho trai
dat khi bi€u thi vi tri, kich thudc cac doi tuong
trén mat dét y g2 Upls a2

X PT ellipsoid | | =)

AN e




1.1.2 KiCH THUOC

Ellipsoid

Geold




@& DO det ellipsoid _! f<t > !

& Trong truong hOprOi tr&i dat 1a hinh cau thi
ban kinh trung binh R [0 6371km

4 diéu kién khi thanh 1ap mat ellipsoid toan

cau:
X Khoi lugng elip bang khoi luong trai dat
& Van toc xoay cua elip bang van toc xoay
cUa trai dat

& Trong tam elip trung vdi trong tam trai dat
X TOng binh phuong d6 Iéch gitra ellipsoid va

geiod la cuc tiéu Z s
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1.1.2 KICH THUOC

. Cac loal ellipsoid da va dang su dung tai
Viet Nam
Tac gia | Quoc | Nam | Ban kinh Ban kinh Po det
gia I6na(m) | nho b (m)
Krasovski [Lién X0 [1940| 6.378.245| 6.356.863 [1/298,3
(ch)
WGS 84 |Hoa Ky |1984 | 6.378.137| 6.356.752,3|1/298,257
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1.2 HE TOA PO PIA LY (¢, A)
1.2.1 KINH TUYEN, Vi TUYEN
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1.2 HE TOA PO PIA LY (¢, A)
1.2.1 KINH TUYEN, Vi TUYEN

 Kinh tuyén: giao tuyén cla mat phang chla
truc quay cua ellipsiod v&i mat ellipsoid

Kinh tuyén goc: kinh tuyén qua dai thién van
Greenwich (Anh qudc)

Cac duong kinh tuyén hoi tu tai 2 cuc bac, nam
cua ellipsoid
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1.2 HE TOA PO PIA LY (¢, A)

1.2.1 KINH TUYEN, Vi TUYEN

Z 0 VI tuyén: giao tuyén cla mat phang vuong
goc truc quay ellipsoid voi mat ellipsoid

V1 tuyén goc (duong xich dao): giao tuyén mp
vudng goc truc quay tai tam ellipsoid véi mat
ellipsoid

Cac duong vi tuyén la nhiing vong tron dong
tam, tam nam trén truc quay ellipsoid
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1.2 HE TOA PO PIA LY (¢, A)

1.2.2 KINH PO, VI PO

“ 0 Kinh do (A): cua 1 di€ém la goc hop béi mp
chlra kinh tuyén goc (greenwich) véi mp chia
kinh tuyén qua diém do

Gia tri kinh do; 0° déng — 180° dong
0° tay — 180° tay
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1.2 HE TOA PO PIA LY (¢, A)

1.2.2 KINH PO, VI PO

S0 VI dO (¢): cua 1 diém la gbéc hop béi
phuong day doi qua diém doé véi mp chilra xich
dao

Gia tri vi do: 0° bac — 90° bac

0° nam — 90° ham

16



1.3 HE TOA PO VUONG GOC PHANG GAUSS

- KRUGER
1.3.1 PHEP CHIEU GAUSS




1.3.1 PHEP CHIEU GAUSS

_ ) Chia trai dat thanh 60 mui (6°). Banh so thr
tu tu 1- 60

Mui 1: 0°— 6° dong

Mui 2: 6° dong — 12° dong

Mui 30: 174°dong — 180° dong

Mui 31: 180° tay — 174° tay

Mui 60: 6° tay - 0° 18



1.3.1 PHEP CHIEU GAUSS

. Cho elip trai dat tiép xuc bén trong hinh try
ngang

. Chiéu lan luot ting mui Ién hinh tru ngang

®ich dao
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1.3.1 PHEP CHIEU GAUSS
Z Cat hinh tru ngang theo phuong doc dé
dugc mat phang chiéu
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1.3.1 PHEP CHIEU GAUSS

 Pac diém cua phép chiéu
X Phép chiéu hinh tru ngang, dong goc
X Trén moi mui chiéu, kinh tuyén truc va xich
dao la cac dudng thang va vudng goc nhau
X Poan thang nam trén kinh tuyén truc khong
bi bién dang vé khoang cach, cang xa kinh tuyén
truc thi do bién dang khoang cach cang I6n
X MOt doan thang bat ky khi chiéu 1én mp
chiéu cé s6 hiéu chinh d6 dai do bién dang
khodang cach clia phép chiéu la: :
Y s
2R’
theo phuona v clla 2 diém dau. cuoi 21

Trong dé y la toa do trung binh A5 =



1.3.2 HE TOA PO VUONG GOC PHANG

GAUSS - KRUGER

© MOi mui chiéu thanh 1ap mot hé truc toa db
vudng goc phang

3 b) |x

| 500k
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1.3.2 HE TOA PO VUONG GOC PHANG

GAUSS - KRUGER

") Truc x ¢6 huéng (+) vé phia bac, song song
kinh tuyén truc va cach kinh tuyén truc 500 km
ve phla tay

~ 0 Trucy c6 hudng (+) vé phia dong, la duong
trung vOi xich dao
* Toa do 1 diém duagc ghi nhu vi du sau:

M (x = 1220km; y = 18565km). Trong d6 2 soO
dau cla y la STT mui chiéu ch& khong phai la
gia tri d0 I6n cUa toa do

' Hé toa d6 HN-72 cua Viét Nam trudc day

duwng phép chiéu Gauss 23




1.4 HE TOA PO VUONG GOC PHANG UTM
141 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR
_ Chia trai dat thanh 60 mui (6°). Banh so6 th(

tu tir 1- 60
Mui 1: 180°tay — 174° tay

Mui 2;: 174° tay — 168° tay

Mui 30:; 6°tay — 0°

Mui 31: 0° — 6° dong

Mui 60: 174° dong — 180°tay 24



1.41 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

. Cho elip tréi dat cat qua hinh try ngang tai 2
cat tuyén, 2 cat tuyén cach kinh tuyén truc
16
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1.41 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

~ 0 Chiéu tung mdui lén hinh tru, sau doé roc hinh
tru theo phuong doc duoc mat phang chiéu

1 xich dao

kinh Euyén truc ,

T céttuydsa
. cohthwyen ]
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1.41 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)
* ' Pac di€ém cua phép chiéu
X Phép chiéu hinh tru ngang, dong géc

X Trén mo6i mui chiéu, kinh tuyén truc va xich

dao la cac duong thang va vuong goc nhau
X Tai kinh tuyén truc: hé s6 bién dang

khodng cach bang 0,9996. Tai 2 cat tuyén: hé so
bién dang khodng cach bang 1

X Phép chiéu UTM c6 dd bién dang khoang
cach phan b6 déu hon so véi phép chiéu Gauss
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1.4.2 HE TOA PO VUONG GOC UTM
 MOi mui chiéu c6 1 hé toa do

\ x(N)

500 km xichdao y(E)
o

10000 km

;.

kinh buyén truc
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1.4.2 HE TOA PO VUONG GOC UTM

Z 0 Truc x c6 hudng (+) vé phia bac, song song
kinh tuyén truc va cach kinh tuyén truc 500 km
vé phia tay

~ 0 Trucy co hudng (+) vé phia dbng, la duong
tring va@i xich dao (cho cac quoc gia nam & bac
ban cau, la duong song song va cach xich dao
10.000km vé phia nam (cho cac quoc gia & nam
ban cau)

- Hé toa d6 VN-2000 cua Viét Nam hién nay
dung phép chiéu UTM
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1.5 GOC PHUONG VI - GOC PINH HUONG

1.5.1 GOC PHUONG VI :
1.5.1.1 GOC PHUONG VI THAT

N
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1.5.1.1 GOC PHUONG VI THAT

» KN: Géc phuong vi that cia 1 doan thang
la goc hap béi hudng bac that (qua diém dau
doan thang) dén hudng doan thang theo chiéu
kim dong ho. K/h: A
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1.5.1.2 GOC PHUONG VI TU
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1.5.1.2 GOC PHUONG VI TU

» KN: Goc phuang vi tu cua 1 doan thang l1a
goc hop bdi hudng bac tU (qua diém dau doan
thang) dén hudng doan thang theo chiéu kim
dong ho. K/h: At
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1.5.1.3 PO LECH TU

C ) Gia tri gbc léch gitra huéng bac that va bac
tU xét tai 1 diém. K/h: &

34



1.5.1.3 PO LECH TU
. Do léch tur gom:

+ D0 léch tu déng
+ PO |éch tu tay
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1.5.2 GOC PINH HUONG

1.5.2.1 KHAI NIEM

E) (KN goc. . dinh
hu‘ong cua 1 canh la
goc hop béi hudng bac

Ir::-(i-gn blen Kinh tuyen truc (KT
gitra) hoac duong song
song KT truc dén
hudng doan thang theo
chiéu kim déng ho

K/h: o
36



1.5.2 GOC PINH HUONG

. Go6c dinh hudng
cua 2 hudng ngugc
v -7 nhau trén ciing 1 doan

- thang chénh nhau 180°
o
" N Oy = O,y + 1800
. Go6c dinh hudng
\ cO gia tri tur 0° - 360°
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1.5.2.2 BAI TOAN VE GOC BDINH HUONG

1.5.2.2.1 TiINH GOC PINH HUONG TU GOC
BANG

d,,=0a,+ :82 -180° 38



1.5.2.2 BAI TOAN VE GOC BDINH HUONG

1.5.2.2.1 TiINH GOC PINH HUONG TU GOC
BANG

ay, =04, — 182 +180° 39



1.5.2.2 BAI TOAN VE GOC BDINH HUONG
1.5.22.2 TINH GOC BANG TU GOC PINH

gc’)c bang dé tinh ra géc bang
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1.6 BAl TOAN TRAC PIA CO BAN

1.6.1 BAl TOAN THUAN

&) Co:
Toa do (x,y) mot diém
Chiéu dai canh
Goc dinh hudng canh
Tinh:

Toa db (x,y) diém con lai

41



1.6 BAl TOAN TRAC PIA CO BAN

1.6.1 BAl TOAN THUAN

AX Quy udc:

| D\
AX FENE7 %y

Ay12 = yz g y1
W= Haed BEX)

I S AL
X, = X, + S.cosd,,

Y, = Yy, +S.sina,,
42



1.6 BAl TOAN TRAC PIA CO BAN

1.6.2 BAl TOAN NGHICH

&) Co:

Toa do (x,y) 2 diém
Tinh:
Chiéu dai canh

Goc dinh hudng canh
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1.6 BAl TOAN TRAC PIA CO BAN

1.6.2 BAl TOAN NGHICH

AX > 2 2
| S12 R \/AXIZ +AY12

a,, = arctg Yo N

Xy T X

Luu y: Khi tinh
goc dinh hudng
Y RE =y tUr toa d phai xét
dén cac truong
hop sau:
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1.6 BAl TOAN TRAC PIA CO BAN

1.6.2 BAl TOAN NGHICH

THI1: X,>X;; V>V,

Yo = W
X, T X

a,, =arctg
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1.6 BAl TOAN TRAC PIA CO BAN

1.6.2 BAl TOAN NGHICH

TH2: X,>X;; ¥,<Y; a,, = arctg 22~ 1 4 360"
X, =X
AX

I I

x2 |- — |2 -
\C\"‘”

ol N

| By




1.6 BAl TOAN TRAC PIA CO BAN

1.6.2 BAl TOAN NGHICH

/ = Yol Yy 0
TH3: X,<X; a,, = arctg +1380
Xy, =X
AX AX
l l | l
0
o 12
X1 —— 1 > Sy 1 .
X2 5 X2 2
| |
y2 g Y Vi o B Y




1.6.3 TINH DIEN TiCH
1.6.3.1 TINH DIEN TiCH THEO TOA PO VUONG GOC

Yoo oye 2 Y3
48



1.6.3.1 TINH DIEN TiCH THEO TOA PO VUONG GOC

~ . Dién tich da giac 1234 dugc tinh dua theo
cong thuc tinh dién tich hinh thang nhu sau:

1 1
b, ZE(Xz +X1)X(Y2 _Y1) +§(X3 +X2)X(Y3 _Y2) <\
1

1
E(X4 +X3)X(y4 _)/3) +§(X1 +X4)X(Y1 _Y4)
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1.6.3.2 TiNH DIEN TiCH THEO TOA PO CUC

W W W

N

N W

[y

Hudng chuan
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1.6.3.2 TiNH DIEN TiCH THEO TOA PO CUC

~ Dién tich da giac 1234 dugc tinh dua theo
cong thuec tinh dién tich hinh tam giac nhu sau:

S XS < N AN
~ By, =2==txsin(B, = B) + == xsin[ B, = B,) +
2254 xsin( B, = ) + 242 2 xsin( B, - B
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1.7 BAN PO PIA HINH

1.7.1 KHAI NIEM

"\ Ban do dia hinh la hinh anh thu nho bé mat
dat Ilén mat phang nam ngang véi 1 ty |é chiéu
va 1 phép chiéu cu thé
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1.7 BAN PO PIA HINH

]

i
"

- e v m T,

e  S—

== ==

S = =

== &= 53



1.7 BAN PO PIA HINH

54



1.7 BAN PO PIA HINH

1.7.2 TY LE BAN PO

. Ty Ié ban do la ty s6 vé khoang cach gilra
moOt doan thang do trén ban do véi khodng cach
cUa chinh doan thang do do trén thuc dia.

K/h: 1/M hoac 1:M

TY LE 1:500

lcm trén ban d6 bang 5m trén thic dia

101n a o 10 20 3047
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1.7 BAN PO PIA HINH

1.7.2 TY LE BAN PO

_ . Cac loaity Ié cda ban d6 dia hinh
BDDH TL I6n: 1/500; 1/1000, 1/2000, 1/5000
BDDH TL trung binh: 1/10.000; 1/25.000

BDDH TL nho: 1/50.000; 1/100.000

. DPac diém

Ban do co6 ty Ié cang I6n thi c6 dd chinh xac
cang cao, murc do chi tiét cao va nguoc lal

" DO chinh xac ban do theo ty 1é: = 0 lmmgM



1.7 BAN PO PIA HINH

1.7.3 CAC YEU TO NOI DUNG TREN BPPH

Gom c6 7 nhom doi tugng chinh

. Co sO toan hoc: diém khong ché toa do,
cao do, ludi khung toa do, ty &, phép chiéu...

_ . Dan cu: cac cong trinh xay dung, nha o ...

. Giao théng: duong giao thong, cau, pha...

Thdy van: séng ngoi, ao, ho...
© Thurc phu: cay coi, dong co, rung...
_ . PBia gidi hanh chinh: x&a, huyén, tinh, Q.gia

 Dia hinh: dang dat
57



1.7.4 THE HIEN NOI DUNG TREN BPPH
Dung ky hiéu (diém, duong, vung) va ch(r viét dé
bi€u dién noi dung Ién ban do

Nghia dja, M§ zay déc lap
San 14t mat, nha ke chju hra Trring hoc, Benh vien

Nhachju Iifa 2 tang, nha | ting Tramtigp xang ddu, Lo nung,z3y

H  Duingphd vaviahe i - - Ranh gidi quéic gia
B Duoing litbetong nhiga —cmmm  Ranh giéitinh
———— butngcdpphoi — .=  Ranh gidi huyén
——~— ——— Butmg cdp phoi dang lam L Ranh gii x4
———————  Duimng ddt lén , ;
[ Bl Nhamiy co fhg khai, khong c6 dng khai
—————  bumg ddtohd b 0 Choicao, Tigng dai, bia témg nigm
— Dutngmén N
I
Elnlss
—_——

Tratn bigh the, Cot anten
Dai phit thanh, truyén hinh, Tram buru dign
By, tram khi throgng, B1ién thoal efng cdng

A4
B
Enremg day thong tin 4
S £ Nhaithe, Gic chuéng i

—« o Eutmg day dién ha the T

H H an o &£

Lo

1.7.4.1 THE HIEN PIA VAT TREN BPDH
. Dung ky hiéu: theo ty 1é; ntra ty 1€; phi ty

|é
58



1.7.4.2 BIEU DIEN DANG PAT TREN BPPH

Dung duong déng murc va diém dé cao
 Puong déng muc: la dudng cong noi lién

nhing di€ém c6 cung cao do trén bé mat dat

59



1.7.4.2 BIEU DIEN DANG DAT TREN BDPH
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1.7.4.2 BIEU DIEN DANG PAT TREN BPPH
. DBdac diém duong déng muc:

Cac dudong dong muc khdong song song
nhung khoéng cat nhau

Cac diém nam trén cung 1 duong dong
mutc thi cé cung cao do

Khu vuc c6 mat do duong dong muc cang
day dac thi do0 doc mat dat tai dé cang 16n va
nguoc lal

Cac duong dong muc ké nhau chénh nhau
mot gia tri cao do cO dinh, duoc goi la khodng
cao dét 61



1.7.4.2 BIEU DIEN DANG PAT TREN BPPH
 Khodng cao déu duong dong muc:

la chénh cao gilta 2 duong dong muc ké
can nhau.

Cac gia tri khodng cao déu: 0,5m; 1m; 2m; 5m;
10m; 25m; 50m.

BDPH ty |é cang I6n thi chon khoang cao déu co
gia tri cang nho va nguagc lai.

Khu vuc mién nui chon gia tri khoang cao déu
16n hon khu vuc dong bang
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CHUONG 2

SAI SO TRONG PO PAC
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2.1 KHAI NIEM, PHAN LOAI SAI sO

. Sai s6: la khodng gia tri sai lIéch gilra gia tri
do so V@i gia tri thuc véi mot xac suat cu thé

Nguyén nhan gay nén sai so:

1. Do nguadi do
2. Do thiét bi do

3. Do diéu kién ngoai canh

) Quy luét phédn bd sai s6: sai sO6 phan bo
theo quy luat phan phoi chuan

64



2.1 KHAI NIEM, PHAN LOAI SAI SO
') Phan loai sai s6: c6 2 loai sai sO chinh

1. Sai s6 hé thong (do thiét bi do gay nén)
2. Sai s6 ngau nhién (do dk ngoai canh)

Sai sO hé thong co thé loai trr dugc bang cach
chon phuong phap do phu hop

Sai s6 ngau nhién khong loai trr dugc ma chi cé
thé gidm thi€u mic do sai s6

65



2.1 KHAI NIEM, PHAN LOAI SAI SO
" Phéan loai tri do:

1. Tri do du

2. Tri do thua
3. Tri do lap cung do chinh xac

4. Tri do lap khong cung do chinh xac
Tri do lap cung dé chinh xac: 1a tri do phai
thda man dong thoi 4 dk:

1. cung ngudi do 2. cuing thiét bi do

3. cung pp do 4. cung dk ngoai canh 56



2.2 PANH GIA PO CHINH XAC TRI PO LAP
CUNG PO CHINH XAC

2.2.1 SAI SO TRUNG PHUONG 1 LAN PO: M
. C6ng thuc Gauss:

Trong do:
A =x—-X
X.: gia tri do lan th(r i

X: gia tri thuc cua dai luong
6/

N <A 13N dn



2.2.1 SAI SO TRUNG PHUONG 1 LAN PO: M
VD: mot doan thang cé chiéu dai thuc X = 1,00m

Dung thudc thép do doan thang 4 1an (cling dcx)
duoc 4 tri do; 1,01m: 1,02m: 0,98m, 1,02m.

SSTP moi lan do dugc tinh:
A, =1cm; A, =2cm; A, =-2cm; A, = 2cm

S A
Zl

n

M = = +1,8cm
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2.2.1 SAI SO TRUNG PHUONG 1 LAN PO: M
. Cobng thuc Bessel:

- 2
Sv
1

M =

n—1
Trong do:

N, | Ii_ LTB
| : gid tri do lan th(r |
L. gia tri trung binh

n: sO lan do
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2.2.1 SAI SO TRUNG PHUONG 1 LAN PO: M

VD: Dung thudc thép do 1 doan thang 4 lan
(cung dcx) dugc 4 tri do: 1,01m; 1,02m; 0,98m,
1,02m.

Tri trung binh: L., =1,01m

v, =0cm; v, =1cm; v, =-3cm; v, = 1cm

70



2.2.2 SAI SO TRUNG PHUONG TRI TRUNG BINH
1 Cobng thac tinh:

eelS
Jn

Trong do:

m: sstp tri trung binh

M: sstp 1 l1an do

n: sO lan do

/1



2.2.2 SAI SO TRUNG PHUONG TRI TRUNG BINH

VD: Dung thudc thép do 1 doan thang 4 lan
(cung dcx) dugc 4 tri do: 1,01m; 1,02m; 0,98m,
1,02m.

Tri trung binh: L., =1,01m

v, =0cm; v, =1cm; v, =-3cm; v, = 1cm
v

M =y = =19cm
n—1

Sai sO trung phuang tri trung binh m = 0,95cm

12



2.2.3 SAI SO TRUNG PHUONG TUONG DOl
Ap dung cho tri do khodang cach, dién tich.

Khong ap dung cho tri do goc, chénh cao

MOt dai lugng do khoang cach S c6 sstp la mq thi

sstp tuong doi dai luong S la 1/T, dugc tinh:
Mmg

ZAA
Néu dai luong S la dai luong do lap thi S chinh
la gia tri trung binh va m la sstp tri trung binh

/3



2.2.4 SAI SO TRUNG PHUONG HAM TRI PO

Ap dung cho tri do gian tiép: la dai luong duoc
tinh tlr cac tri do truc tiép

Z = f(X15%2 o5 Xp)
Trong do:

Z: dai luong can tim

X cac dai lugng do truc tiép vai sstp m,
tuong Ung
f: ham toan hoc thé hién moi quan hé

gilta dai luong can tim Z véi cac dai
lugng do truc tiép 24



2.2.4 SAI SO TRUNG PHUONG HAM TRI PO

Sai sé trung phuong dai luong Z duoc tinh:

n a 2
mz = Z L) x my
axi

1

Trong do:
m,: sstp dai lugng Z can tim

m : sstp cac dai lugng do truc ti€p m,,
0
X

3 PBao ham riéng ham f theo tri do x.
X1

75



2.2.4 SAI SO TRUNG PHUONG HAM TRI PO

VD: Trong 1 tam giac batky, do2canh S, ; S, va
goc bang B gitra 2 canh vai cac gia tri sau:

S, =50,00m; sstp mg, = £ 2cm

S, =60,00m; sstp mg, = £ 3cm

B=40°207 sstp m;=% 1’
Tinh sstp dlen tlch tam giac?

B1: lap ham toan hoc vé quan hé gilra dai luong
dién tich vai cac dai luong do co6 lién quan:

DT = (S,*S,*sinR)/2
76



2.2.4 SAI SO TRUNG PHUONG HAM TRI PO

B2: lay dao ham cla ham tinh dién tich va thé
hién ¢ dang binh phuong

s :%xsj X sin ;X my, +%><Sl2 xsin ;X my, +%><Sl2 xS: Xcoszx%
Trong d6 pla gia tri dung dé quy doi 1 dai luong
do goc co gia tri do, phut, hoac giay sang don vi

tinh radian

=573  o'=3438  p"=206265"

B3: thay cac so liéu vao cong thuc dé tinh ra két
qua

7



CHUONG 3

DUNG CU VA PHUONG PHAP PO CO BAN
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3.1 DUNG CU VA PHUONG PHAP PO GOC

3.1.1 CAC KHAI NIEM
) Goc bang (B): goc hop bdi hinh chiéu cula
2 hudng ngam Ién mp nam ngang

.-’fﬂ]._‘:‘
i =
#
/E'ﬁ'r‘i - “d—»ﬁl\ |
D Dol —
/ | (G | /
'S | (B
/ Epe™ ’lll
II,l'l I'_'.'\({I-J\/E_,_. Illu'll
/ {Q,
A e
AN / /9




3.1.1 CAC KHAI NIEM
5 G6c dung (V): géc hop bdi hudng ngam va
hinh chi€u cla no6 [én mp nam ngang

| = - L! i. .r’_ l.l'l‘r’(
L ™
8 £ E ' !
| - | F
- ol
Mg phdng b ’ H"\\ [
ﬂﬁ'.;l;l'_l‘] ﬂﬁ'ﬂp‘]ﬂ' -~ —

X Goc dung co gia tri duong hoac am
30



3.1.1 CAC KHAI NIEM
@ Goc thién dinh (Z): géc hop bdi phuong
day doi va hudng ngam

] [y
|||||
™
lllllllll
........

o A A

W Z=90°-V
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THIET Bl PO GOC

Kinh vi qguang hoc  Kinh vi dién tu Toan dac dién tu

82



3.1.2 CAU TAO MAY KINH Vi
) Gom 3 bo phan chinh

W& BO
X BO
¥ BO

0
D

D

nan dinh tam, can bang may
Nan ngam

nan doc so

83



3.1.2 CAU TAO MAY KINH Vi
MAY KINH VI QUANG HOC 3T5KP

Ngidm hudng sé b
Oc didu anh

Thi kinh

Ong thiing biing dai

Ong thiing bling tron

Thin may

Kinh doc si
Oc kho# vanh dj diing

Oc vi ding vanh dj difng

Khoa vanh d§ ngang

Oc vi diing vanh
dd ngang

84



3.1.2 CAU TAO MAY KINH Vi

_—
Oc didu dnh

Thén may ‘\\

B0 phiin dinh tim .

quang hoc

D& miay

Oc khoa thén
may vii d& may

Tay xdich

Théin may

Cita s0 14y 4nh sédng

Oc vi dong dit

vi tri vanh d{ ngang
Oc dit vi tri vanh do
ngang

Oc can may



3.1.2 CAU TAO MAY KINH Vi

Sa dd kg quan
mat may kinh «

LLj-Trycchinh vy, - True 8ng thng bing déi

HH,- True phy TT,- Truc ding trang béng kran
CC- Truc ngam KKIJ KKI - True doi kam quang hoc

86



3.1.2.1 BO PHAN DINH TAM, CAN BANG
¢} BO phan dinh tam
X qud doi, 6ng doi tam quang hoc, doi tdm

laser

87



3.1.2.1 BO PHAN PINH TAM, CAN BANG

') BO phan dinh tam

X Muc dich: dua truc chinh LL cua may qua
tam moc

& Thuc hién: thay déi vi tri chan ba cho dén
khi truc chinh qua tam moc

X Luu y. sau khi da dinh tam xong, khong

duoc thay doi vi tri cba chan ba nla

88



3.1.2.1 BO PHAN BPINH TAM, CAN BANG
{) BO phan can bang

GOm thay binh tron, thdy binh dai
"hly binh tron; dung dé can bang so bo
"huc hién: nang, ha chan ba cho dén khi
bot thuy tron vao gitra

R S
N

89



'? 2.1 BO PHAN DINH TAM CAN BANG
&) BO phan can bang

& ThUy binh dai: ding dé can bang chinh xac
X Thuc hién: diéu chinh 3 6c can & dé may




3 2.1 BO PHAN DINH TAM, CAN BANG
.’ BO phan can bang

& Trén mat thly binh dai khac céac vach chia
v@i khoang chiat = 2mm

u =

=~ S~ "

91



3 1 2.2 BO PHAN NGAM

{) Ong kinh

& MOt hé 3 thau kinh: vat kinh, thi kinh, kinh
diéu quang

—

et

92




3.1.2.2 BO PHAN NGAM
{7 Ong kinh
X Hé sb6 phong dai: VX =1 /f_

f :tiéu cu vat kinh

f - tiéu cu thj kinh

Hé s6 phong dai biéu thi mic do phong to anh

cUa vat V lan khi guan sat bang 6ng kinh
X VD: dung mot 6ng kinh may kinh vi c6 do6
phéng dai 30X quan sat mot vat thang didng co
kich thudec 1dm. Tinh khodng cach xa nhat cula
vat so vai vi tri dat 6ng kinh ma mat ngudi khi
nhin qua 6ng kinh van con quan sat thay vat?
Biét goc nhin nhé nhat ctiamat la 1 93



3 1.2.2 BO PHAN NGAM

{) Ong kinh

X Mang ch( thap
Dung dé bat chinh xac muc tiéu
gom 1 chi dung va 3 chi ngang: chi trén, chi

gitta, chi duoi
Muc tiéu phai nam tai vi tri giao gitra chi

ding va chi gitta

94



3 1.2.2 BO PHAN NGAM

e

Ong kinh
‘rén 6ng kinh c6 3 truc co ban

‘ruc chinh: duong noi quan tam kinh vat va
giao diém day chir thap

Truc quang hoc: duong néi quan tam kinh
vat va quang tam kinh mat

Truc hinh hoc: truc déi xing cula 6ng kinh

95



3.1.2.3 BO PHAN POC SO

. Ban do ngang

3% Tri sO doc phuc vu tinh géc bang

?( Gia tri s doc: 0° + 360°

. Ban doé dung

< Tri s6 doc phuc vu tinh goc ding

X Gia tri s6 doc: 0° + 360° hodc 0° + + 60°

X Trén bO phan doc s6 co thang chinh (doc
phan dd) va thang phu (thang chi khodng
gia tri 1° doc phan phut, giay)

96



3.1.2.3 BO PHAN POC SO

e . A

0 1 g B
|.’I”1-‘HI'I"WH|rl‘|l|llllrllll|lIJI|HIIFJrII1‘IIII|IrrIr
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3.1.3 DO GOC BANG THEO PP PON GiAN

% PP do don gian ap dung khi tai tram may
chi c6 2 hudng ngam; néu tai tram may co
nhi€u hon 2 hudng ngam thi dung pp do
toan vong
MOt lan do don gian gobm 2 nira lan do: nGa

lan do thuan kinh va nutra lan do ddo kinh

98



3.1.3 DO GOC BANG THEO PP PON GiAN

99



3.1.3 PO GOC BANG THEO PP PON GIAN

%) N0a lan do thuan kinh:

& Ngam 2 (diém bén trai) , doc s6 ban do

ngang dugc giatri a, ; VD: a, = 20°10’00”

< Quay may theo chiéu kim dong ho ngam 3
(di€m bén phdi) , doc sO6 ban d6 ngang

dugc giatri b, ; VD: b, =80°20'10"

X Gia tri goc bang tai 1 trong nla lan do

thuan S SRR, = B 28l = VD B.<eR0°1( 107

100



3.1.3 PO GOC BANG THEO PP PON GIAN

¢} NUalan do ddokinh:

< Ddo kinh, ngam 3, doc s6 ban d6 ngang
dugc gia tri b, : VD: b, = 260°10'16"

< Quay may theo chiéu kim dong h6 ngam 2,
doc s6 ban dé ngang dugc gia tri a, ; VD: a,
= 200°10’00"

X Gia tri goc bang tai 1 trong ntra l1an do dao
kinh: 3", = b, —a,; VD: 37, = 60°10’16”
PK (TPPC): néu gia tri géc gilra 2 nla lan
do chénh Iéch khoéng qua 30” thi két qua do
dat

101



3.1.3 DO GOC BANG THEO PP BDON GIAN
%  Giatri goc 1 lan-do-don gidn bang:
B,=(b,—a,+b,—a,)?2

Bai tap 1: Tinh sstp 1 géc dugc do vaéi 1 lan
do don gian? Biét moi lan doc so thi gia tri
sO doc c6 sstp bang = 307

Bai tap 2: Po 4 goc cua 1 tU giac vdi cung
d0 chinh xac, moi géc do 4 lan do don gidn,
sstp cla téng 4 goc bang 30”. Tinh sstp moi
lan-do goc?

102



CAac nguon sai s6 hé thong clia may kinh vi
khi do goc

& Khi do goc bang: sai s6 2C

Nguyén nhan: do truc chinh 6ng kinh khéng
vuong goc vdi truc quay cla 6ng kinh

Truc ngam ly thuyét

Truc quay cua éng kinh

103



CAac nguon sai s6 hé thong clia may kinh vi
khi do goc

Khi do gbéc bang: sai s6 2C

2C = (T-P+1809)/2

T: sO doc ban do ngang khi ngam 1 diém &
vi tri thuan kinh

P: s6 doc ban d6 ngang khi ngam chinh
diém dé G vi tri ddo kinh

Pé loai trur sai s6 2C khi do goc bang: do
thuan kinh va ddo kinh, lay tri trung binh

104



Cac nguobn sai s6 hé théng cla may kinh vi
khi do goc

X Khi do goc ding: sai s6 MO

Nguyén nhan: duong vach chuan trén ban
do6 didng khong nam ngang

duwdng vach chuan
thuc té

dudng ndm ngang

Vanh doé dirng 105




CAac nguon sai s6 hé thong clia may kinh vi
khi do goc
& Khi do géc ding: sai s6 MO
MO=(T-P)2  (may3T5K)
T: sO6 doc ban do dung khi ngam 1 diém &
vi tri thuan kinh
P: s6 doc ban d6 dung khi ngam chinh
diém d6 G vi tri ddo kinh
Pé loai tru sai s6 MO khi do-géc ding: do
thuan kinh va ddo kinh, lay tri trung binh
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3.2 DUNG CU VA PHUONG PHAP PO DAI

.2.1 CAC KHAI NIEM

’ Khoang cach ngang: gilta 2 diém la
khodng cach noi gitra 2 hinh chiéu cla 2 diém
d6 lén mat phang nam ngang. K/h: S,

© Khoang cach nghiéng: gilta 2 diém la
khodng céach noi truc tiép gitra 2 diém d6.  K/h:
D.

J

107



3.2 DUNG CU VA PHUONG PHAP PO DAI
3.2.1 CAC KHAI NIEM

mp Nnam ngang

108



3 .2 DO DAI BANG THUOC THEP

Muc tiéu: s dung thudc thép dé xac dinh
khoang cach ngang hoac khoang céach
nghleng gilra 2 diém trén mat dat

Dung cu:

Thudc thép (20m = 50m)
2 sao tieu
BO 11 thée

109



3.2.2 DO DAI BANG THUOC THEP

} L]
0

mp nam ngang

110



3.2.2 DO DAI BANG THUOC THEP

) PO chinh xac: do dai bang thudc thép
théng thuong c6 do chinh xac do dai khoang
1/2000 + 1/2500. Trong truong hop cé su
dung luc cang tai hai dau thudc va thuy
binh dai thi dcx dat dugc khoang 1/5000 +
1/10.000

2 Ung dung: do dai bang thudc thép phu
hop cho céng tac trac dia bo tri cong trinh nha

xudng, nha cao tang; do canh cula duong
chuyén kinh vi

111



3 2 3 PO DAI BANG THI CU

Muc tiéu: su dung chi Iu’dng cu trén Ong
kinh may kinh vi va mia dé xac dinh khoang
cach ngang giGra 2 diém trén thuc dia

Dung cu: May kinh vi, mia

112



3.2.3.1 T.H ONG KiNH NAM NGANG

- @

Mia

L s

mp nam ngang

_ mat dat

113



3.2.3.1 T.H ONG KiNH NAM NGANG
- Khoang cach ngang L,, dugc xd:

L= 0+f+D,
Lap ty s6 dong dang trong 2 tam giac
P : D Pl kel
—_— = — =
f7ANMZF

P: khoang cach gitra 2 chi lugng cu (T-D)
trén mang chi thap
k: hé s6 do dai (thong thuong k = 100)
PatC= o0+f

=)0 =Kk

114



3.2.3 .2 T.H ONG KiNH NAM NGHIENG

e

mp nam ngang

115



3.2.3 .2 TH ONG KiNH NAM NGHIENG
' Khoang cach ngang S, . dugc xd:
S,g = Lyg.COSV
=2 B pi a5 Y [Tk, cosl
Tu hinh vé, taco: [ =n.cosV
298 A Ng Rl ot =D (X co5Y
Cac loai may kinh vi hién nay c6 C=0

N\ 4 BN

Néu tinh theo goéc thién dlnh 14l
S = le siRe

Po6 chinh xac cua PP: 1/300 + 1/400
2 Ung dung: Chu yéu do chi tiét phuc vu
cong tac thanh lap ban do 116



o OF 4
? ¥,
i g
50 &

BAI TAP

< bat may kinh vi' (k=100) tai A, ngam mia
du‘ng tai B, doc cac trj sob:
T=1,925m; G=1,525m; D =1,125m

V=-11° 10

e Sl

p Sl

inh khoang cach.ngang S, ? ,
inh sstptd khoang cach ngang? Biét sstp

do géc my =1’; sstp doc chi fuongcu: m, = m_ =
my = 2mm?2

117



3 2.4 DO DAI PIEN QUANG

Muc tiéu: hong ngoai, gan hong ngoai dé
xac dinh khoang céach

Dung cu: may toan dac tu dong, toan dac
dién tu

118



3.2.5 PO DAI BANG CONG NGHE GPS

) Muc tiéu: su dung hé théng dinh vi GPS
(Global Positioning System) va may thu tin hiéu
GPS dé xac dinh khoang céach

Dung cu: May thu tln hleu vé tinh GPS

119



3.2.5 DO DAl BANG CONG NGHE GPS

Buili-im bascniap
ard it information
ﬂ_r L5, Intersiales

Adjustable,
removihle antinma

Veertical or hovizomal
SEFEEN Qriemiaiion

il ety
Four AA banteries (ot included) Rrcherpad d

previde up 1o 36 hours of use simple enie-hamil operition
GARMIN # (plicmal MapSeurce €5 require separate purchase 1

120



3.2.5 DO DAl BANG

CONG NGHE GPS

baseline vector

) _Po6 chinh xac
cua pp: c6 thé dat
dén < 1/100.000

/ r L — -
/
/
/
/ FEEUDO RANGE
CORRECTIONS
GPS.;-_-“: ~DATALINK—= -

MOBILE STATION

: r
*" DATA Lmui |

-

|
—
s [ CORRECTIONS PROCESSOR
g i
REFERENCE STATION
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3.3 DUNG CU VA PHUONG PHAP PO CAO

3.3.1 CAC KHAI NIEM

D6 cao chinh: cua 1 diém la khodng cach tu
diém do6 dén mat geoid theo phuong day

(. Pod cao gia dinh: cha 1 diém la khodng cach
tr diém do dén mat phang song song VOi
mat geoid theo phucong day doi

Chénh cao: gilra 2 diém la gia tri chénh léch
d6 cao gilra 2 diém

Ky hiéu, quy uéc: H, : d6 cao diém A

H, : d0 cao diém B

h,, =H; -H, : chénh caogiltaAvaB 122



3.3 DUNG CU VA PHUONG PHAP PO CAO

3.3.1 CAC KHAI NIEM

mat dat

hAB

A
H
|_|f'f‘~|: ) AB " B
/ mat geoid

~ Luu y: khi do dac thi chi do dugc gia tri
chénh cao, gia tri do cao la gia tri tinh.

123



3.3.2 PHUONG PHAP PO CAO HINH HOC

. Dung cu do: si dung may thuy binh tu
dong hoac thuy binh dién tu

Thuy binh dién tu Thuy binh tu dong
124



3.3.2.1 PO CAO HINH HOC TU GIUA

. DEé xac dinh chénh cao gilra 2 diém theo pp
do cao hinh hoc tu gitra, may thuy binh dat &
khodna aira 2 diém, tai 2 diém duna mia

mia mia

mat dat

He
4 at id
mat geoi
125




3.3.2.1 PO CAO HINH HOC TU GIUA
.~ Giatri chénh cao h,, dugc tinh:

hAB N Ia' lb

126



3.3.2.2 PO CAO HINH HOC PHIA TRUOC

. DPé xac dinh chénh cao gilta 2 diém theo pp
do cao hinh hoc phia trudc, may thuy binh dat
tai 1di€ém. mia duna tai diém con lai

mia

mat dat

127




3.3.2.2 PO CAO HINH HOC PHIA TRUOC
. Giéatri chénh cao h,, duogc tinh:

hAB N = lb

~ Trong 2 cach thuc do cao cua pp do cao
hinh hoc thi cach do cao hinh hoc tu gitra cho d6
chinh xac xac dinh chénh cao tot hon

128



3 3 3 PHUONG PHAP PO CAO LUONG GIAC

Dung cu do: su dung may kinh vi hoac toan
dac dién tu

Pé xac dinh chénh cao gilra 2 diém theo pp
do cao luong giac, may kinh vi hoac toan
dac dién tir dat tai 1 diém con mia hoac
guong dung tai di€m con lai

129



3.3.3 PP PO CAO LUONG GIAC

mat dat

130



3 3 3 PP PO CAO LUONG GIAC

Cac tri s6 khi do:
- Chiéu cao may: i
- S6 doc goc dung V hoac goc thién dinh Z

- SO doc mia: chi trén (T); chi giCta (G); chi
dudi (D)

131



3.3.3 PP PO CAO LUONG GIAC

Gi& tri chénh cao gilta 2 di€ém duagc tinh:
h,=Sxtg(V)+i—I

< h,,=Sxctg(Z)+i—I

= h :leX(T—D)XSiH(ZV)+i—I

AB 2

< h,, %xkx(T D)xsin(2Z)+i—1

k =100
PP do cao luong giac chi ap dung khi xac
dinh d6 cao diém do cao do vé hodc diém
do chi tiét 132



CHUONG 4

LUGI KHONG CHE TRAC PIA

133



4.1 CAC KHAI NIEM

 Ludi khong ché trac dia: 1a mot hé thong
cac diém khoéng ché véi cac cap hang khac nhau
gobm thanh phén toa d0 va cao do trong mot hé
quy chiéu cu thé

. Ludi khéng ché toa dé: la mot hé thong cac
di€m khong ché chi cé thanh phan toa do6

. Ludi khéng ché cao dd: la mot hé thong
cac diém khong ché chi cé thanh phan cao do

. Nguyen tac phat trién Iudi khéng ché: tu
tong thé dén cuc bo, ttr d6 chinh xac cao dén do
chinh xac thap. Cac diém hang cao la co sé dé
phat trién xudng cac di€ém hang thap hon 134



4.1 CAC KHAI NIEM

. Cac diém khoéng ché la nhimng diém hién
hitu trén thuc dja do con nguoi xay dung nén,
cac diém khéng ché phai dat @ nhiig noi 6n
dinh, c6 kha ndng ton tai lau dai

. Muc dich xay dung ludi khéng ché: céac

diém khong ché la ca s@ dé xac dinh toa do va
cao do cua cac doi tuong xung quanh

135



4.1 CAC KHAI NIEM

Hé thong ludi khéng ché toa do:
\p nha nudc: hang I, 11, llI, IV

\p khu vuc: cap duong chuyén 1, d/chuyén 2

\p do vé: cap duong chuyén kinh vi

Hé thong Iudi khéng ché cao do:
\p nha nudc: hang I, I, I, IV

\p dO cao ky thuat

\p dO cao do vé

136



4.2 DPUONG CHUYEN CAP KINH Vi

4.2.1 HINH DANG PUONG CHUYEN
' C6 3dang:

- Dang khéep kin

- Dang phu hgp

- Dang tuyén treo

v 4

4.2.2 THIET Bl, NOI DUNG, PP PO

. Thiét bi: may kinh vi hoac toan dac dién tl
 NOi dung do: do tat ca cac goc va cac canh

trong dudng chuyén, ké cé goc do noi

PP do: pp do goc don gian, pp do canh theo 2
chiéu di va vé bang thudc thép hoac dién quandglL37



4.2.3 CAC CHI TIEU KY THUAT CHU YEU
. Chiéu dai tuyén duong chuyén don 16n

/N

nhat:

LT ban do 1/500: 400m
1/1000: 800m (d6ng bang) ;1200m (vung nui)
1/2000: 1600m (dong bang) :2400m (vung nui)
4500812900 {GARSRRAY HAPER (ving i
- Canh dai nhat: 400m
- Canh ngan nhat: 20m

SO diém trong duong chuyén:

- Tol da 30 diem 138



4.2.3 CAC CHI TIEU KY THUAT CHU YEU

 Yéu cau vé do chinh xac:
Sai s6 khép goc gidi han khong qua 40” x N2
véi N la tong s6 goc trong tuyén dudng chuyén
Sai s6 khép tuong dbéi gidi han khong qua
1/2000

139



4.2.4 BINH SAI TUYEN KINH Vi KHEP KiN
. Budc 1: tinh sai s6 khép goc f,
fr=YB°=> B =Y B*~(n-2)x180°
So sanh f, vGi sai s6 khép goc gidi han, cac
goc do dat néu:
f, < & =40"%xJ/N
véi N la tong sO gac trong tuyén

Truong hop sai sé do goc khéng thGa man
thi phai do lai goc

140



4.2.4 BINH SAI TUYEN KINH Vi KHEP KiN
. Budc 2: tinh s6 hiéu chinh géc v, va tinh
goc bang hiéu chinh ,B"i fi
V,B —_ —W
S6 hiéu chinh géc bang duoc tinh bang céach
chia déu sai so khép

Tinh géc bang hiéu chinh: B = B +v,

141



4.2.4 BiNH SAI TUYEN KINH Vi KHEP KiN

.} Budc 3: tinh géc dinh hudng cho céc canh
trong duong chuyén dua vao goéc bang hiéu
chinh va gdc dinh hudéng goéc

5% hc 0
a._ =a._ . +["-180

A4

Hoac: h i
a. . =a._ —["+180

Jj—k

142



4.2.4 BINH SAI TUYEN KINH Vi KHEP KiN
. Budc 4: Tinh sé gia toa dé trudc binh sai
Ax, . =S, . xcos(a, ;)
Ay, . =S, Xsin(a,_.)
. Budc 5: Tinh sai s6 khép tuyén duong
chuyen [=YDxf,=5 by

Ao e
biéu kién dat la f/ S < 1/2000; néu khong

thoa thi phai do lai canh trong duong

chuyén
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4.2.4 BiNH SAI TUYEN KINH Vi KHEP KiN
. Budc 6: Tinh s6 hiéu chinh sé gia toa do va

tinh s6 gia toa dé hiéu chinh
VAX,-_J- - — fos XSl._j;VAyi - -~ = nys

So6 hiéu chinh cho sé gia toa d6 phan phoi
theo nguyén tac ty Ié thudn véi chiéu dai

XS,

canh
Tinh so6 gia toa do hiéu chinh:
o> > hc
Axl._j = Axl._j + Vi, ,Ayi_j =Ay. . +v



4.2.4 BiNH SAI TUYEN KINH Vi KHEP KiN

Budc 7: Tinh toa do binh sai
X =x, +Ox"

Y= et
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4.2.4 BiNH SAI TUYEN KINH Vi KHEP KiN

Bang tinh todn sé liéu binh sai

Goc
bang

Goc
bang
hiéu
chinh

Goc
dinh
hudng

Khoan
g cach

(m)

SO gia toa

SO giatoa do L. 2. Toa do
trudc binh sai gr?im\eu binh sai
Ax(m) Ay(m) Ax(m)Ay(m) x(m) y(m)
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4.2.5 BINH SAI TUYEN KINH Vi PHU HOP

~Trinh tu tinh toan binh sai tuong tu 7 buoc
trong binh sai tuyén khép kin, chi khac vé céng
thire tinh J cac budc sau:

Budc 1: tinh sai s6 khép goc f,
— Z'Bdo p Zﬁlt — Zﬁd‘o _(aCUOi _adau) _Nx1800
Hoac:

=S -5 B =5 B* +(@,, - ,,) - N x180°

V&i N Ia té?vg sé goc do trong tuyén, ké ca goc
do noi. . la géc dinh hudng canh gbéc cudi

tuyén; a, la géc dinh huéng canh géc da7u

1 n/an



4.2.5 BINH SAI TUYEN KINH Vi PHU HOP

. Budc 5: Tinh sai s6 khép tuyén duong
chuyén
fx — Z Ax — (Xcuoi = Xdau)
fy & Z Ay Y (ycuoi N ydau)

fo = EE+

VGi x.,.., V... la toa dé diém gbc O cudi tuyén;
X, V., 18 toa do diém goc dau tuyén
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4.2.6 BINH SAI TUYEN KINH Vi TREO

 Tuyén kinh vi treo c6 sé canh téi da = 4
Cac goc, canh trong tuyén kinh vi treo phdi do di
va do Vé.

' Chénh Iéch gia tri gbc va canh gilia 2 lan

do di va vé khéng qua sai s6 gidi han cua duong
chuyén

~Gia tri géc, canh duoc tinh trung tir 2 chiéu
do di va vé, toa do cac diém duoc tinh tur gig tri
goc, canh trung binh. Tuyén kinh vI treo khong

binh sai
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VD: BiNH SAI TUYEN KINH Vi KHEP KiN SAU

A (x = 500,00m; y = 600,00m);
a,, = 50°00'00"

S,, = 112,80m; B,= 44905'49"
S,, = 81,30m; B,= 61904'40"

S,, = 102,30m; B,= 74°50'16"
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4.3 TUYEN PO CAO CAP KY THUAT

4.3.1 HINH DANG TUYEN DO CAO KY THUAT

. CO6 1 dang: dang tuyén don goéi dau lén 2
diém gbc hodc goi dau Ién 2 diém ndt hoac goi
dau lén 1 diém goéc va 1 diém nut
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4.3.2 DUNG CU, NOI DUNG VA PP PO

Dung cu:

Su dung may thuy binh tu dong + mia
(nhém, go) hoac thdy binh dién tu + mia ma
" PhNGi dung do:

Po chénh cao cta cac doan do trong tuyén

PP do:

Su dung pp do cao hinh hoc tu gitra theo 2
mat mia hoac 2 chiéu cao may trén 1 tram do
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4.3.3 CAC CHI TIEU KY THUAT CHU YEU
' Chiéu dai tuyén do:

8Ol
2 o T
I

Tuyén don
GoOc — nat 1,5 6 12 16
NuUt — nut 1 4 8 12

Chiéu dai tia ngam:
Chiéu dai tia ngam tU may dén mia trung
binh 120, dai nhat khéng qué 200m
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4.3.3 CAC CHI TIEU KY THUAT CHU YEU

Chénh |éch khoang cach tu may dén mia
khong quéa 5m. Tong chénh |éch vé khodng
cach trén tuyén do khéng qua 50m

Chénh Iéch chénh cao trén 1 tram may gita
2 mat mai hoac gilra 2 chiéu cao may
khong qué 5mm

Sai s6 khép d0 cao trén tuyen khong qua
50xLY2 (mm), trong do6 L tinh bang km:; néu
sO tram do trén 1km Ién hon 25 tram thi sai
sO khép do cao khong qua 10xN¥2 vdi N la
tong sO tram do trén tuyén
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4.3.4 BINH SAI TUYEN PO CAO KY THUAT
. Budc 1: tinh sai sO khép do cao: f,

2, d
fn = Z hijo < (ch(;’fi tuyen ~ H g4 tuyén)

PK: f. < (50.L ¥2 ) mm; trong dé L la tong
chiéu dai tuyén do tinh bang km

Hodc : f. < (10.N¥2) mm; trong d6 N la téng
sO tram trén tuyén do, ap dung khi so6 luong
tram do trén 1km tu 25 tram do trd |1én
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4.3.4 BINH SAI TUYEN PO CAO KY THUAT

Budc 2: tinh s6 hiéu chinh chénh cao:v,;
=

i eer X —
Ui fn T
Hodac: = <\ X Y
Trong do: |, : chieu dai doan do cao

L : tdbng chiéu dai tuyén do cao
n, : O tram do trén doan do cao

N: tng sO tram do cua tuyén do cao
Luu y: s6 hiéu chinh chénh cao ty 1& thun

v&i chiéu dai doan do chénh cao hoac soO
luong tram do trén doan do cao 156



4.3.4 BINH SAI TUYEN PO CAO KY THUAT
' Budc 3: tinh gia tri chénh cao hiéu chinh

Buoc 4: tlnh dc_) cao hiéu chinh (binh sai)
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4 3 4 BINH SAI TUYEN PO CAO KY THUAT
Cac so liéu tinh toan duoc ghi vao bang

Chiéu dai Chénh cao Chénh
hoac so sO hiéu cao hiéu | Do cao (m)
tram do chinh chinh (m)

a1 Nat 7 Viaa "y,

1 H,
12 Ny, [V, h"e,,

2 H,
2B Mo / Viog "



4.3.5 TRUONG HOP TUYEN KHEP KiN

Truong hop thanh 1ap tuyén do cao dang

khép kin thi tinh toan tuong tu nhu tuyén
ho, nhung luu y trong truong hop nay thi:

H = H

cudi tuyén dau tuyén
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