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CHUONG 0
GIOI THIEU MON HOC

Mon hoc cung cap cho sinh vién cac kién thirc
can ban veé:
. Cac dung cu va cac phép do dac co ban

Hé thong ludi khéng ché trac dia

Thanh lap ban dé 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 THUOC TRAI DAT
1.1.1 HINH DANG

.~ Bé mat trai dat thuc co hinh dang 16i Iom, go
ghe khong co phuong trinh toan hoc dac trung
' 71% bé mat la mat nudc
19% bé mat con lai la mat dat
71% bé mat la mat nuwdc bién
~ Chon mat nudc bién trung binh biéu thi cho
hinh dang trai dat goi la mat geoid



1.1.1 HINH DANG

" Geoid la mat nuoc bién trung binh , yén tinh,
XU yen qua cdc hail dao va luc dia tao thanh mat
cong khep kin

Mat dat thuce

Mzt nwdc bién
trung binh
(Geoid)




1.1.1 HINH DANG

" Dac diém cua mat Geoid

X |3 mat dang thé

X Phuong phap tuyén trung phuong véi day
dol

AN Mat geoid khéng co phuong trinh todn hoc
cu thé

«’ Co6ng dung cua mat Geoid

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

P06 cao tuyét doi ctia 1 diém la khoang cach

tir diém do dén mat Geoid theo phuong day doi

6



1.1.1 HINH DANG

) bac diém ctia mat Geoid

WX Viét Nam lay mat thay chuan (Om) tiép xuc
mat geoid tai diém nghiém triéu d D6 Son, Hon
Dau, Hai Phong lam mat tham chiéu doé cao.

X Cac mat thay chuan tham chiéu d6 cao
khong tiép xic mat geoid goi la mat thay chuan
gia dinh. D3O cao xac dinh so voi cac mat nay goi
la d6 cao gia dinh



1.1.2 KICH THUOC

~» Do mat geoid khong co phuang trinh be mat
nén khdng thé xac dinh chinh xac vj tri cac doi
tuong tren mat dat thong qua mat geoid

 Nhin tong quat thi mat geoid c6 hinh dang
gan giéng vai-mat ellipsoid

. Chon maét ellipsod lam mat dai dién cho trai
dat khi biéu thi vi tri, kich thudc cac doi tuong
tren mat dé.'t o x2 Uyl a3
3N PT ellipsoid = | — | 5 = 1




1.1.2 KICH THUGC

Ellipsoid
Geold




w4 DO det ellipsoid ! & _!

& Trong truvong hcjpf coi trdi dat 1a hinh cau thi
ban kinh trung binh R = 6371km
. 4 diéu kién khi thanh lap mat ellipsoid toan

cau:

& Khoi luong elip bang khoi lvong trai dat thuc
& Van toc xoay cua elip bang van téc xoay cla
trai dat

X Trong tam elip trung vai trong tam trai dat
& Tong binh phuong do léch gitra ellipsoid va

geiod la cuc tiéu Z T
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1.1.2 KICH THUOC

. Cac loai ellipsoid da va dang st dung tai
Viet Nam

Tacgia | Qudoc |Nam| Bankinh | Bankinhnhd | DO det

gia |IOn a (m) b (M)
Krasovski |Lién X0 [1940| 6.378.245| 6.356.863 |1/298,3
(cu)

WGS 84 [Hoa Ky |1984 | 6.378.137| 6.356.752,3 |1/298,257
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1.2 HE TOA DO PIA LY (o, 1)
1.2.1 KINH TUYEN. Vi TUYEN
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1.2 HE TOA DO PIA LY (o, 1)

1.2.1 KINH TUYEN, VI TUYEN
' Kinh tuyén: giao tuyén ciia mat phang chua
truc quay cua ellipsiod véi mat ellipsoid

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

Cac duong kinh tuyén héi tu tai 2 cuc bac, nam
cua ellipsoid

13



1.2 HE TOA DO DIA LY (o, A)
1.2.1 KINH TUYEN, VI TUYEN

' Vi tuyén: giao tuyén cua mat phang vuéng
goc truc quay ellipsoid voi mat ellipsoid

Vi tuyén goc (dudng xich dao): giao tuyén mp
vudng goc truc quay tai tam ellipsoid voi mat
ellipsoid

Cac duong vi tuyén la nhitng vong tron déng tam,
tdm nam trén truc quay ellipsoid
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1.2 HE TOA DO PIA LY (o, 1)
1.2.2 KINH DO, VI BO

 Kinh do (A): cia 1 diém la goc hop bdi mp
chtra kinh tuyén goéc (greenwich) véi mp chira
kinh tuyén qua diém doé

Gia tri kinh d6: 0° déng — 180° déng
0° tay — 180° tay
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1.2 HE TOADPO DIA LY (¢, 1)
1.2.2 KINH DO, VI BO

" VI dé (9): cua 1 diém la géc hop bdi phuong
day doi qua diém do véi mp chira xich dao

Gia tri vi do: 0° bac — 90° bac

0% nam = 90°% nam
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1.3 HE TOA DO VUONG GOC PHANG GAUSS -

KRUGER
1.3.1 PHEP CHIEU GAUSS

xich dao

ki bunn ruc
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1.3.1 PHEP CHIEU GAUSS

. Chia trai dat thanh 60 mui (6°). Banh s6 thi
tw tr 1- 60

Mui 1: 09— 6° dong

Mui 2: 6° dong — 12° déng

Mui 30: 174°doéng — 180° déng

Mui 31: 1800 tay — 1740 tay

MUi 60: 6° tay - 0° 18



1.3.1 PHEP CHIEU GAUSS

~ Cho elip trai dat tiép xac bén trong hinh tru
ngang
~ Chiéu lan luat ttrng mui 1én hinh tru ngang

®ich Jdac
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1.3.1 PHEP CHIEU GAUSS

' Cat hinh tru ngang theo phuong doc dé
duwoc mat phang chiéu

Xich dao
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1.3.1 PHEP CHIEU GAUSS

 Dac diém clia phép chiéu
X Phép chiéu hinh tru ngang, dong géc
X Trén moi mui chiéu, kinh tuyén truc va xich

dao la cac dudng thang va vuong goc nhau
X Poan thang nam trén kinh tuyén truc khong

bi bién dang vé khodng cach, cang xa kinh tuyén
truc thi do bién dang khoang cach cang I6n
X M6t doan thang bat ky khi chi@u 1én mp
chiéu c6 s6 hiéu chinh dé dai do bién dang
khoang cach ctia phép chiéu la: /

Trong d6 y |a toa dé trung binh AS = 2)];2 o

theo phuong vy clia 2 diém dau, cudi 21



1.3.2 HE TOA PO VUONG GOC PHANG

GAUSS - KRUGER
“ MOo6i mui chiéu thanh 1ap mét hé truc toa do
vudng géc phang

3 b)

| 500k
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1.3.2 HE TOA PO VUONG GOC PHANG

GAUSS - KRUGER

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

 Truc y c6 hudng (+) vé phia dong, la duong
trung vai xich dao

 Toa do 1 diém dudc ghi nhu vi du sau:

M (x = 1220km; y = 18565km). Trong do 2 s6 dau
cla y la STT mui chiéu chir khong phai la gia tri
do 16n cua toa dé

) Heé toa do HN-72 ciia Viét Nam trudc day

dung 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°). BPanh so6 th
tw tlr 1- 60
Mui 1: 1800 tay — 1740 tay

Mui 2: 174° tay — 168° tay

Mui 30: 6°tay — 0°

Mui 31: 0° - 6° déng

Mui 60: 174° dong — 180° tay 24



141 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

£ Cho elip trai dat cat qua hinh tru ngang tai 2
cat tuyén, 2 cat tuyén cach kinh tuyén truc 180km
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141 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

~ 1 Chiéu tirng mui lIén hinh tru, sau dé roc hinh
tru theo phudng doc duoc mat phé"mg chiéu

| ]
/180 km
=y ——
| |
I 1
/ 160 km
=i -
[| i

1 xich dao

kinh Euyén truc ,

Z catbuyen |
__tattuven_ ____ |
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141 PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

 Dac diém clua phép chiéu
X Phép chiéu hinh tru ngang, dong goc
X Trén moi mui chi€u, kinh tuyén truc va xich
dao la cac dudng thang va vudng goc nhau
X Tai kinh tuyén truc: hé sé bién dang khoang
cach bang 0,9996. Tai 2 cat tuyén: hé sd bién
dang khoang cach bang 1

X Phép chiéu UTM c6 db bién dang khoang
cach phan bé déu hon so véi phép chiéu Gauss
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1.4.2 HE TOA PO VUONG GOC UTM
" MOi mui chiéu cé 1 hé toa do
y X(N)

1/#

500 km
Ol ——,

10000 km

;.

C.cdtbuyEn
kinh Euyeén truc
_Cattuven ____ ).

28



1.4.2 HE TOA PO VUONG GOC UTM

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

" Trucy c6 hudng (+) vé phia dong, la dudng
trng vdi xich dao (cho cac qudc gia nam & bac
ban cau, la duwdng song song va cach xich dao
10.000km vé phia nam (cho cac quéc gia d nam
ban cau)

 Heé toa d6 VN-2000 cua Viét Nam hién nay
dung phép chiéu UTM
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OC PHUONG VI - GOC BPINH HUONG

GOC PHUONG VI
1 GOC PHUONG VI THAT

€
1
1.

1.5
1.5.
1.5.
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1.5.1.1 GOC PHUONG V| THAT

' KN: Géc phuong vi that ctia 1 doan thang 1a
goc hap bdi hudng bac that (qua diém dau doan
thang) dén hudng doan thang theo chiéu kim
dong ho. K/h: Ath
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1.5.1.2 GOC PHUONG VI TU

32



1.5.1.2 GOC PHUONG VI TU

' KN: Géc phuaong vi tir ciia 1 doan thang 1a
goc hop bdi hudng bac t¥ (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 DO LECH TU

. Gia tri goc léch gitra hudng bac that va bac
tir xét tai 1 diém. K/h: §
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1.5.1.3 DO LECH TU
- Do léch tir gom:

+ PO |éch tu dong
+ PO léch tu tay
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1.5.2 GOC BINH HUONG

1.5.2.1 KHAI NIEM

KT
bién

KT
bién

~ KN: goc dinh
hudng cua 1 canh Ia
goc hop bdi hudng bac
kinh tuyén truc (KT
gira) hoac duong song
song KT truc dén
hudng doan thang theo
chiéu kim déng ho
K/h: o
36



1.5.2 GOC BINH HUONG

“ 0 Goc dinh hudng

cuia 2 hudng nguoc

%\ _ -~ nhau trén cung 1 doan
- thang chénh nhau 1800

OvN f|<|
w003 106"
. Goc dinh hudng
\ co gia tri ttr 0° - 360°
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1.5.2.2 BAI TOAN VE GOC BINH HUGNG

1.5.2.2.1 TINH GOC DINH HUONG TU GOC BANG

a,, =a,+3,-180° -



1.5.2.2 BAI TOAN VE GOC BINH HUGNG

1.5.2.2.1 TINH GOC DINH HUONG TU GOC BANG

a,, =a,— 3 +180° -



1.5.2.2 BAI TOAN VE GOC BINH HUGNG

1.5.2.2.2 TINH GOC BANG TU GOC DINH HUONG

 Dua vao céng thuc tinh géc dinh hudng tu
goc bang dé tinh ra goc bang
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1.6 BAI TOAN TRAC DIA CO BAN

1.6.1 BAI TOAN THUAN
) Co:
Toa do6 (x,y) mot diém
Chiéu dai canh
Goc dinh hwdng canh
Tinh:

Toa do6 (x,y) diém con lai

41



1.6 BAI TOAN TRAC DIA CO BAN
1.6.1 BAI TOAN THUAN

AX Quy Uac:
| AX 15 = Xo — X4
e TP AY12 = Y2~ Vs
ol / > Xy = X+ AXy;
I - Yo = Y1t Ayy
Y . KE Y %, = x, +:S.cosa.q,

Y, = Y.+ S.sinay,
42



1.6 BAI TOAN TRAC DIA CO BAN

1.6.2 BAl TOAN NGHICH
) Co:
Toa do6 (x,y) 2 diém
Tinh:
Chiéu dai canh

Goc dinh huang canh
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1.6 BAI TOAN TRAC DIA CO BAN
1.6.2 BAl TOAN NGHICH
AX

SQ:LJAﬁ;+AWé

RV I o Lo
| Oy 2 a,, = arctg
AX12 x2 E xl

X Luu y: Khi tinh
} goc dinh huéng tur
y hE L\""tcpa dé phai xét
dén cac truong
hop sau:
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1.6 BAI TOAN TRAC DIA CO BAN

1.6.2 BAl TOAN NGHICH

THT: X5>X4; Y>>V,

AX
| Yy =)
o 2 1
0oL LB

Ax:: 12 2 1
| S12
X111

|

Y Y2 D y

F Ay
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1.6 BAI TOAN TRAC DIA CO BAN
1.6.2 BAl TOAN NGHICH

TH2: X,>X,; Y,<Y, o, = arctg Y2 "N 4 360°
X, =X
AX

I I

X2 |-— 2 —
\C\%

X 1 _/

|

y2 y >y
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1.6 BAI TOAN TRAC DIA CO BAN
1.6.2 BAl TOAN NGHICH
a,, = arctg Y271 1180°

TH3: x,<Xx,

X1

X2

AX

X, =X
AX




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

yroooye vz
48



1.6.3.1 TINH DIEN TiCH THEO TOA PO VUONG GOC

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

1 1
Bl :E(xz +x1)><(y2 _J’1)+§(x3 +x2)><(y3 _J/2)+

1 1
5()64 +x,)x(, —y3)+§(x1 +x, )% (v, — »,)

SR, =%X(y2 —y4)+x—22X(y3 —y, )+
x_;X(y4 _y2)+x_£1x(y1_y3)

49



1.6.3.2 TINH DIEN TiCH THEO TOA BO CUC

Hwéng chuan

50



1.6.3.2 TINH DIEN TiCH THEO TOA BO CUC

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

Gl = 2 ;Sz xsin(g, — 5. )+ o >2<53 xsin(g, — B3, )+
=22 xsin(p, - )+ xsin(f, - B,
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1.7 BAN DO DIA HINH

1.7.1 KHAI NIEM

 Bdn do dia hinh 1a hinh anh thu nhé bé mat
dat [én mat phang nam ngang vdi 1 ty 1& chiéu va
1 phép chiéu cu thé

52



1.7 BAN DO DIA HINH

I;ZI-ZII.‘-Z-IZ.-.'IZI.IZ:._Z'IZ_I-
:..-.. ;_. T.. ......'.. B a a a . . ) .

“.'.'.:.';'f':':..,..-.u. .
-F-Lﬂ :.‘l-l#-:rl l‘. I_I i =mF N ; Eghk " Il ] 3 d

-
[P L] [ L]
-

dm m g r m w

gl -"‘T—\_!!i LI 17 .-|. LI
| = == — E:
—— — rmnnl— —
HE== I =



1.7 BAN DO DIA HINH
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1.7 BAN DO DIA HINH

1.7.2 TY LE BAN DO

. Ty [lé ban do la ty sO6 vé khoang cach gilra
moét doan thang do trén ban dd véi khodng cach
cua chinh doan thang dé do trén thuc dia.

K/h: 1/M hoac 1:M
TY LE 1:500

lcm trén ban d6 bing 5m trén thue dia

10tn a ] 10 20 A0
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1.7 BAN DO DIA HINH

1.7.2 TY LE BAN DO

BDD
BbD

Céc loai ty 1é cua ban do dia hinh
- TL Ion: 1/500; 1/1000, 1/2000, 1/5000

| TL trung binh: 1/10.000; 1/25.000

BDDH TL nha: 1/50.000; 1/100.000
. Dac diém

Ban
cao,

do co ty 1é cang I6n thi cé d6 chinh xac cang
muc do chi tiét cao va nguoc lai

- DJ chinh xdc ban do theo ty /é: = 0,1 mm%



1.7 BAN DO DIA HINH

1.7.3 CAC YEU TO NOI DUNG TREN BDBH

Gom co 7 nhém doéi tuong chinh

- COo sd todn hoc: di€ém khong ché toa do, cao
do, luéi khung toa do, ty 1€, phép chiéu...

. Dan cu: cac cong trinh xay dung, nha 4 ...
Giao théng: dudng giao thong, cau, pha...
Thuy van: séng ngoi, ao, ho...

. Thu'e phu: cay coi, déng co, rirng...
- Blia giori hanh chinh: xa, huyén, tinh, Q.gia

 Bia hinh: dang dat
Sf



1.7.4 THE HIEN NOI DUNG TREN BBBH

Dung ky hiéu (di€ém, dudng, vung) va chir viét dé
biéu dién ndi dung lén ban doé

Enrémig phél va via he

Enrémg 1t be téng nhua
Enrémig cdp phoi

Dutmg cdp phéi dang lam
Enrimg ddt 1ém

Enrémg ddt nhé
Enrémg mmon
San 1dt mat, nha kém chju lira

Nha chiju lita 2 téng, nha | téng

<al L1l

h fi  Nhathé, Gic chuéng
e Enrtmg day dién ha the

[ &
B f

Enrémg day thong tin 4 i
i &
T

Ranh gifi quéc gia

Ranh gidi tinh

Ranh gidi huyén

Ranh gidh x3

MNhamdy co tng khai, khong co 6ng khai
Choi can, Tugng dai, bia tudng nigm
Nghia dja, Md zay déc 1ap

Trueemg hoe, Bénh vién

Tratntigp xEng ddu, Lé nung, 3y

Tratn bigh the, Cft anten

Dai phit thanh, truvén hinh, Tram bou dign
By, tram khi trgng, Bién thoai efng cdng

1.7.4.1 THE HIEN DIA VAT TREN BDDbH

Dung ky hiéu. theo ty |é; nira ty 1€; phi ty |é
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1.7.4.2 BIEU DIEN DANG PAT TREN BPPH

Dung duong dong muc va diém dé cao
. BPuong dong mue: la dudng cong noi lién
nhirng diém c6 cung cao do trén bé mat dat

59



1.7.4.2 BIEU DIEN DANG PAT TREN BPPH

60



1.7.4.2 BIEU DIEN DANG PAT TREN BPPH

Pdc diém durong dong muc:

Cac duong dong muic khong song song
nhung khéng céat nhau

Cac diém nam trén cung 1 dudng déng murc
thi co cung cao do

Khu vuc c6 mat do duwong dong mirc cang
day dac thi d6 doc mat dat tai d6 cang I6n va
nguaoc lai

Cac dudng dong mirc ké nhau chénh nhau
mot gia tri cao do ¢b dinh, duoc goi la khoang cao
déu 61



1.7.4.2 BIEU DIEN DANG PAT TREN BPPH

Khoang cao déu duong dong muc:

la chénh cao giira 2 dudng dong mic ké can
nhau.

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

BDDH ty 1é cang I6n thi chon khoang cao déu cé
gia tri cang nhoé va nguaoc lai.

Khu vue mién nui chon gia tri khoang cao déu Ién
hon khu vue dong bang
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CHUONG 2

SAlI SO TRONG DO BAC
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2.1 KHAI NIEM, PHAN LOAI SAI SO

- Sai so. la khoang gia tri sai léch gilra gia tri
do so vdi gia tri thuc véi mot xac suat cu thé
- Nguyén nhédn gdy nén sai so:
1. Do ngudi do
2. Do thiét bi do
3. Do diéu kién ngoai canh

Quy luét phan bo sai so. sai s6 phan bo theo
quy luat phan phoi chuan
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2.1 KHAI NIEM, PHAN LOAI SAI SO
) Phéan loai sai sé:c6 2 loai sai s6 chinh

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

Sai s6 hé thdng co thé loai trir dugc bang cach
chon phuong phap do phu hop

Sai s& ngau nhién khong loai trtr dwoc ma chi co
thé giam thi€u muirc d6 sai sd

65



2.1 KHAI NIEM, PHAN LOAI SAI SO

. Phan loai tri do:
1. Tri do du
2. Tri do thua
3. Tri do lap cung d6 chinh xac

4. Tri do lap khong cung do chinh xac
[ri do lap cung do chinh xac: la tri do phai
thda man déng thai 4 dk:

1. cung ngudi do 2. cung thiét bi do

3. cung pp do 4. cung dk ngoai canh a6



2.2 BANH GIA BO CHINH XAC TRI DO LAP CUNG

PO CHINH XAC
2.2.1 SAI SO TRUNG PHUONG 1 LAN DO: M
. C0ng thuc Gauss:
>4
M L 2
n
Trong do.

X. : gia tri do lan thur |
X: gia tri thuc cua dai luvong

n: sO lan do 67



2.2.1 SAI SO TRUNG PHUONG 1 LAN DO: M
VD: mét doan thang c6 chiéu dai thuc X = 1,00m

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

SSTP moéi lan do duoc tinh:
Ay =1cm; A, = 2cm; A; = -2cm; A, = 2cm

>4
1

n

M

=41 8cm

68



2.2.1 SAI SO TRUNG PHUONG 1 LAN DO: M

Cong thuc Bessel:

fivf
M =1/-2
n—1

Trong do.

¥, =4 rsiern
| : gia tri do lan th( i
Lg: gia tri trung binh

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

\/D: 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: L5 = 1,01m

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

Zv

n—l

M = =19cm
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2.2.2 SAI SO TRUNG PHUONG TRI TRUNG BINH

Cong thuc tinh:

n =

i
Jn
Trong do.

m: sstp tri trung binh
M: sstp 1 lan do

n: sO lan do
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2.2.2 SAI SO TRUNG PHUONG TRI TRUNG BINH

\/D: 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: L5 = 1,01m

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

M =12 =19cm
n-—1

Sai so trung phuong tri trung binh m = 0,95cm

72



2.2.3 SAI SO TRUNG PHUONG TUONG DO
Ap dung cho tri do khodng cédch, dién tich.

Khong ap dung cho tri do goc, chénh cao

M6t dai lvong do khoang cach S co sstp la mg thi
sstp twong doi dai luong S la 1/Ts dudc tinh:

1 mg

A AN
Néu dai luong S la dai Itiong do Iap thi S chinh la
gia tri trung binh va mg /la sstp tri trung binh

73



2.2.4 SAI SO TRUNG PHUONG HAM TRI DO

Ap dung cho tri do gidn tiép: la dai lurong duoc
tinh twr cdc tri do true tiép

Srafe=x - S
Trong do:

Z: dai luvong can tim

X;: cac dai lugng do truc tiép vai sstp m,,
tuvong ung

f: ham toan hoc thé hién modi quan hé
gilta dai lvgng can tim Z vdéi cac dai

lugng do truc tiép 74



2.2.4 SAI SO TRUNG PHUONG HAM TRI DO
Sai sé trung phuong dai liiong Z duroc tinh:

n 3 2
1= z L) xm?
axi Xl

1

Trong do:
m.,: sstp dai lvong Z can tim

m,.: sstp cac dai lwong do truc tiép m,

0
i Pao ham rieng ham f theo tri do x



2.2.4 SAI SO TRUNG PHUONG HAM TRI DO

VD. Trong 1 tam giac batky, do2 canh S, ; S, va
goc bang B gitra 2 canh vdi cac gia tri sau:
S, = 50,00m; sstp mg, = £ 2cm
S, = 60,00m; sstp mg, = £ 3cm
B =40°20"; sstp my =% 1°
Tinh sstp dién tich tam giac?

B1: lap ham toan hoc vé quan hé gilra dai luong
dien tich vOi cac dal luvong do co lien quan:

DT = (S,*S,"sinp)/2
/6



2.2.4 SAI SO TRUNG PHUONG HAM TRI DO

B2: 1ay dao ham ctia ham tinh dién tich va thé
hién & dang binh phuong

1 . 1 . 1 m;
My =Z><S§ X SIN7 X g, +Z><S12 xsingx my, +ZXS12 X S7 X OS5 x —2-

Vo,
Trong dé p la gia tri dung dé quy doi 1 dai luvong
do goc co gia tri do, phut, hoac giay sang don vi
tinh radian

p0=57,30  p'=3438  p"=206265"

B3: thay cac so liéu vao coéng thire dé tinh ra két
qua

(&4



CHUONG 3

DUNG CU VA PHUONG PHAP BO CO BAN

/8



3.1 DUNG CU VA PHUONG PHAP PO GOC

3.1.1 CAC KHAI NIEM
“ Gobc bang (B): goc hop bdi hinh chiéu cua 2
huwdng ngam |én mp nam ngang

-
” “¥ I
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#
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3.1.1 CAC KHAI NIEM
¢y Goc dung (V): goc hop bdi hudng ngam va
~hinh chiéu cta né 1én mp nam ngang

S o vl & g #
F ~ : J..-"';
MSE phdng Ha ’ f .

X Goc dung co gia tri duong hoac am
80



Gobc thién dinh (Z2): géc hop bdi phuong day
doi va hudng ngam

3.1.1 CAC KHAI NIEM

81



THIET B DO GOC

Kinh vi quang hoc  Kinh vi dién t Toan dac dién tu

32



3.1.2 CAU TAO MAY KINH Vi

') GoOm 3 bo phan chinh

& B0 phan dinh tdm, can bang may
X BO phan ngam

3% B0 phéan doc so

33



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

Ngim huéng so b
Oc didu anh

.

L]

i
il
i

Théin may

Thi kinh Kinh doc si

Oc khod vanh dij difng

- ]
il
 ABE

== |

Oc vi déng vanh d§ difng

Ong thiing bling dai _,.'___-'_--.._f

o
: =
| ]
‘I
¢l

Khoa vanh dd ngang
miy e "

H\IWUII\IIII.. !

Ong thiing bling tron

Ly, | |I| |||I i
qu"""ll“Lﬂu#nlﬂ Oc vi djng vanh
“";.. X "lllll'% oy dd ngang
NP

'l-. ik
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3.1.2 CAU TAO MAY KINH Vi

F
Oc diéu dnh

Thin may ‘\

Bé phén dinh tdm .

quang hoc

D& may

Oc khéa than
may véi d& mdy

Tay xdich

Thin may
Cita s0 18y 4nh sdng

Oc vi dong dat

vi tri vanh d§ ngang
Oc dat vi tri vanh d6
ngang

Oc can may

89



3.1.2 CAU TAO MAY KINH Vi

Sa df king quan
mat may kinh «

LLj-True chinhi 4, - Truc 8ng théng bang dai

HH - Truc phu TT,- True 8nig tréng béng kran
CC- Truc ngam KK, KK - True doi k3m quang hoc

36



3.1.2.1 BO PHAN BINH TAM, CAN BANG
{) B6 phan dinh tdm
w4 qua doi, 6ng doi tdm quang hoc, doi tam

laser
i L]

37



3.1.2.1 BO PHAN DINH TAM, CAN BANG

') BO phan dinh tam

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

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

4 Luu y: sau khi da dinh tam xong, khong
duoc thay doi vi tri ctia chan ba nira

38



3.1.2.1 BO PHAN DINH TAM, CAN BANG
.2 B6 phan can bang
Gom thuy binh tron, thay binh dai
3% Thay binh tron: dung dé can bang so bd
& Thuc hién: nang, ha chan ba cho dén khi bot
thay tron vao gitra

39



3.1.2.1 BO PHAN DINH TAM, CAN BANG
¢/} BO phan can bang

& Thly binh dai: dung d& can biing chinh xac
& Thuc hién: diéu chinh 3 6c can & dé may
cho dén khi bot thily vao gilra

90




3.1.2.1 BO PHAN DINH TAM, CAN BANG

.2 B6 phan can bang

& Trén mat thuy binh dai khac cac vach chia
vGi khoang chia t = 2mm

e T

AL O

Z _.___,_——'-‘_'_'_._r—-.
u === — L o
\ |
” £ '|| l \\

Y

B 4
1II E

. 'PJ >
\i

L ~

L

o)
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3.1.2.2 BO PHAN NGAM

{3 Ong kinh

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

.

H—t

92




3.1.2.2 BO PHAN NGAM
¢35 Ong kinh
& Hé s6 phong dai: VX =1 /f_

f, : tieu cu vat kinh

f - tidu cu thi kinh

Hé s6 phong dai bi€u thi mirc d6 phong to anh

cuia vat V lan khi quan sat bang éng kinh
W& VD: dung mot 6ng kinh may kinh vi c6 do
phéng dai 30% quan sat moét vat thang ding co
kich thuwde 1dm. Tinh khoang cach xa nhéat cla
vat so vdi vi tri dat 6ng kinh ma mat ngudi khi
nhin qua 6ng kinh van con quan sat thdy vat?
Biét goc nhin nho nhat cua mat la 1’ 93



3 1.2.2 BO PHAN NGAM

.) Ong kinh

4 Mang ch¥ thap
Dung dé bat chinh xac muc tiéu
gom 1 chi ding va 3 chi ngang: chi trén, chi

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

dirng va chi gitfa

94



3.1.2.2 BO PHAN NGAM

6ng Kinh

& Trén 6ng kinh c6 3 truc co ban
Truc chinh: duong n6i quan tdm kinh vat va
giao diém day chir thap
Truc quang hoc: dudng noéi quan tdm kinh
vat va quang tam kinh mat
Truc hinh hoc: truc doi xirng ctia 6ng kinh

95



3.1.2.3 BO PHAN POC SO

*) Ban dé ngang

3% Tri s6 doc phuc vu tinh goc bang

& Gia tri s6 doc: 09 + 360°

. Ban do ding

& Tri s6 doc phuc vu tinh géc dirng

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

4 Tren bo phan doc sO co thang chinh (doc
phan d6) va thang phu (thang chi khoang
gia tri 19 doc phan phut, giay)

96



3.1.2.3 BO PHAN POC SO

0 r R T - T
|rruTru[I|1r|lm|rm|||||ruu|||u|u||prufm|||rnr

127




3.1.3 D0 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 coé
nhiéu hon 2 hudng ngam thi dung pp do
toan vong

Mot lan do don gian gébm 2 n(ra lan do: nira
lan do thuan kinh va ntra lan do dao kinh

98



3.1.3 D0 GOC BANG THEO PP PON GiAN

99



3.1.3 DO GOC BANG THEO PP BON GIAN

“) Ntra lan do thuan kinh:

@& Ngam 2 (diém bén trai) , doc s6 ban do
ngang duagc gia tri a, ; VD: a, =20°10°00”

& Quay may theo chiéu kim déng ho ngam 3
(di€ém bén phai) , doc s6 ban d6 ngang duoc
gia tri b, : VD: b, = 80020°'10”

& Gia tri géc bang tai 1 trong ntra lan do thuan
kinh: B’ = b, - a, : VD: §’, = 60910'10”

10



3.1.3 DO GOC BANG THEO PP PON GIAN

%) Ntra lan do dao kinh:

& Dao kinh, ngam 3 doc s6 ban dd6 ngang
duoc gia tri b, ; VD: b, = 260°10'16"

& Quay may theo chiéu kim déng h6 ngam 2,
doc s6 ban d6 ngang dugc gia tri a, ; VD: a,
= 200910°00”

& Gia tri goc bang tai 1 trong ntra lan do dao
kinh: B”, = b, — a, ; VD: p’, = 60910'16’

PK (TDBC): néu gia tri goéc gilta 2 nira lan
do chénh léch khéng qua 30” thi két qua do
dat

10



3 1 3 DO GOC BANG THEO PP DON GIAN

Gia tri géc 1 lan do don gian bang:
B1=(by,—a, +by—2ay)/2

Bai tap 1: Tinh sstp 1 goc dude do vai 1 lan
do don gian? Biét moi lan doc sb thi gia tri
sO doc co sstp bang + 30”

Bai tap 2: Do 4 géc cua 1 t giac vdi cung
do chinh xac, moi goc do 4 lan do don gian,
sstp clia téng 4 goc bang 30”. Tinh sstp moi
lan do goc?

10



£} Cac ngudn sai s6 hé théng clia may kinh vi
khi do goc

& Khi do goéc bang: sai s6 2C
Nguyén nhan: do truc chinh 6ng kinh khéng
vuong goc vai truc quay ctia 6ng kinh

Truc ngam ly thuyét

Truc quay cha o6ng kinh

103



Cac nguon sai s6 hé théng ctia may kinh vi
khi do goc

Khi do géc bang: sai sé 2C

2C = (T-P+1800)/2

T: s6 doc ban doé ngang khi ngam 1 diém &
vi tri thuan kinh

P: s6 doc ban dé ngang khi ngam chinh
diém do & vi tri dao kinh

Pé loai triy sai s6 2C khi do gdc bang. do
thuan kinh va dao kinh, lay tri trung binh

104



Cac nguon sai s6 hé théng ctia may kinh vi
khi do goc

& Khi do goc dirng: sai s6 MO

Nguyén nhan: duwdng vach chuan trén ban
d6 dirng khéng nam ngang

dwdng vach chuan
thue té

dudng nam ngang

Vanh doé dirng 1 05




Cac nguon sai s6 hé théng ctia may kinh vi
khi do goc

Khi do géc dirng: sai s6 MO

MO=(T-P)2  (may 3T5K)

T: s6 doc ban do ding khi ngam 1 diém 4
vi tri thuan kinh

P: s6 doc ban do ding khi ngam chinh
diém do & vi tri 930 kinh

Pé loai tri sai s6 MO khi do goc ding. do
thuan kinh va dao kinh, lay tri trung binh

106



3.2 DUNG CU VA PHUONG PHAP BO DAI

3 2 1 CAC KHAI NIEM
) Khoang cach ngang: giita 2 diém la khoang
cach noi gitta 2 hinh chiéu cua 2 diém do
[én mat phang nam ngang. K/h: S,
Khoang cach nghiéng: gitta 2 diém Ila
khoang cach néi truc tiép gilta 2 diém do.
K/h: D;

107



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

108



3 2.2 DO DAI BANG THUOC THEP

Muc tiéu: st dung thudc thép dé xac dinh
khoang cach ngang hoac khoang cach
nghiéng gitra 2 diém trén mat dat

Dung cu:

Thudc thep (20m + 50m)

2 sao tieu

B6 11 thé

109



3.2.2 DO DAl BANG THUOC THEP

>4
W

mp nam ngang

110



3.2.2 DO DAl BANG THUOC THEP

P6 chinh xac: do dai bang thudc thép thdong
thudng c6 d6 chinh xac do dai khoang
1/2000 + 1/2500. Trong trvong hop cé su
dung Iwc cang tai hai dau thudce va thay binh
dai thi dcx dat dwdc  khoang  1/5000 =
1/10.000

Ung dung: do dai bang thudc thép phu hop
cho cong tac trac dia bo tri cong trinh nha
xudng, nha cao tang; do canh cla duong
chuyén kinh vi

111



3.2.3 DO DAI BANG THI CU

Muc tiéu: s dung chi luvong cu trén 6ng
kinh may kinh vi va mia dé xac dinh khoang
cach ngang gitta 2 diém trén thuc dia

Dung cu: May kinh vi, mia

112



3.2.3 .1 T.H ONG KiNH NAM NGANG

Mia

“mat dat

>®

L as

mp nam ngang

113



3.2.3 .1 T.H ONG KiNH NAM NGANG
» Khoang cach ngang L,z duoc xd:

Lxg = 8+ f+D,
Lap ty s6 dong dang trong 2 tam giac
3 l D - R="Toel
C= e NN e Y Nl e
i N,

P: khoang cach gitta 2 chi luvong cu (T-D)
tren mang chtr thap
k: hé s6 do dai (thong thudng k = 100)
PDatC= o0+ f

= pk T

114



3.2.3 .2 T.H ONG KiNH NAM NGHIENG

May KV n=T-D
‘F: —_mat dat
A S 3

mp nam ngang

115



3.2.3 .2 TH ONG KiNH NAM NGHIENG

Khoang cach ngang S,z dudc xd:
Sag = Lag.cosV
= 85 ksl cosV il cosV
T hinhve, taco: [ =n.cosV
.95/ A Na Bl o =D\ (X e o5
Cac loal may kinh vi hién nay co C=0
ST A Neos

Néu tinh theo goc thién dmh Z, thi:
e oy )

b6 chinh xac cua PP: 1/300 + 1/400
Ung dung: Chl yé&u do chi ti&t phuc vu céng
tac thanh lap ban d6 116



BAI TAP
) P&t may kinh vi (k=100) tai A, ngdm mia
dung tai B, doc cac tri so:
T=1925m;: G=1,525m; D =1,125m

V =-11910°
W Tinh khoang cach.ngang S, ?
WX Tinh sstptd khoang cach Ingang? Biét sstp
do géc my, =-1’; sstp doc chi {ong cuw; my ='mg =
My = 2mm?

117



3.2.4 DO DAI BIEN QUANG
*) Muc tiéu: hdng ngoai, gan hdng ngoai dé
xac dinh khoang cach
Dung cu: may toan dac tu dong, toan dac
dién tu

118



3.2.5 DO DAI BANG CONG NGHE GPS

Muc tiéu: st dung hé théng dinh vi GPS

(Global Positioning System) va may thu tin hiéu
GPS dé xac dinh khoang cach

Dung cu: May thu tln hleu vé tinh GPS

119



3.2.5 DO DAI BANG CONG NGHE GPS

Buile-im baseniap )
ard cxit informntion -’hi,:ﬁrl._irahlr._
of LLS. Inderstotes memovihle antenna

—0a

Vertical or hovizontal
SEFeen ariemiation

Fowr AA banterfes (nod dneluaded)

— proevide up 1o 36 hours of use sinple o
GARMIN & Optional MapSeurce I8 requine separate pusehce
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3.2.5 DO DAI BANG CONG NGHE GPS

baseline vector

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

GPS »

=
il e,

HMOBILE STATION

FSEUDO RANGE
CORRECTIONS

= DATAL mui |

~DATA LINK—=

I
" E_iEDHREETIGHS PROCESSOR 1 2 1

REFEREHCE STATIOHN




3.3 DUNG CU VA PHUONG PHAP BO CAO

3.3.1 CAC KHAI NIEM

Do cao chinh: cta 1 diém la khoang cach ti
diém do dén mat geoid theo phuang day doi
Pé cao gid dinh: cta 1 diém la khoang cach
tr diém do dén mat phang song song VG
mat geoid theo phuong day doi

Chénh cao: giitta 2 diém la gia tri chénh léch
do cao giita 2 diém

Ky hiéu, quy udc:H, : dd cao diém A

Hg : d6 cao diém B

hag = Hg - Hu chenhcaogitaAvaB 4195



3.3 DUNG CU VA PHUONG PHAP BO CAO

3.3.1 CAC KHAI NIEM

mat dat

A
H
Hﬂ|: 5 AR " B
/ mat geold

Luu y: kKhi do dac thi chi do dudc gia tri

chénh cao, gia tri do cao la gia tri tinh. .




3.3.2 PHUONG PHAP PO CAO HINH HOC

- Dung cu do: st dung may thuy binh tu déng
hoac thay binh dién t&

hay binh dién t& Thuay binh tu déng
124



3.3.2.1 DO CAO HINH HOC TU GIUA

. Dé xac dinh chénh cao giita 2 diém theo pp
do cao hinh hoc tr gitra, may thuy binh dat &
khoang gitra 2 di€ém, tai 2 diém dwng mia

mia mia

mat dat

He
4 at geoid
mat geoi
125




3.3.2.1 DO CAO HINH HOC TU GIUA

Gia tri chenh cao h,g dugc tinh:

hag = 1= 1y

126



3.3.2.2 DO CAO HINH HOC PHIA TRUOC

. Dé xac dinh chénh cao giita 2 diém theo pp
do cao hinh hoc phia trudec, may thuy binh dat tai
1di€ém, mia dung tai di€ém con lai

mia

—_— R _H,.\_I

g mit dat
1%
_

H. | . ’
4 mat geoid
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3.3.2.2 DO CAO HINH HOC PHIA TRUOC

Gia tri chenh cao h,g dugc tinh:

Nag =15 - Iy
Trong 2 cach thutc do cao cua pp do cao

hinh hoc thi cach do cao hinh hoc tu gitta cho do
chinh xac xac dinh chénh cao t6t hon

128



3.3.3 PHUONG PHAP BO CAO LUGONG GIAC

Dung cu do: st dung may kinh vi hoac toan
dac dién twr

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

129



3.3.3 PP BO CAO LUONG GIAC

mat dat

/ 7 mat geoid /

130




3 3.3 PP DO CAO LUONG GIAC

Cac tri s6 khi do:

- Chiéu cao may: i
- 86 doc goc ding V hoac goc thién dinh Z

- SO doc mia: chi trén (T); chi gitta (G); chi
duéi (D)

131



3.3.3 PP BO CAO LUONG GIAC

Gia tri chénh cao giita 2 di€ém duoc tinh:
h,=Sxtg(V)+i—-I

S h,=Sxctg(Z)+i—1

< h,, :%xkx(T—D)xSin(ZV)+i—l

S\ I%XkX(T—D)XSin(ZZ)+i—Z

k=100

PP do cao luong giac chi ap dung khi xac
dinh do cao diém dé cao do vé hodc diém
do chi tiét 132



CHUONG 4

LUOI KHONG CHE TRAC DIA

133



4.1 CAC KHAI NIEM

 LUdi khdéng ché trac dia:la mot hé théng cac
diém khong ché véi cac cap hang khac nhau gom
thanh phan toa d6 va cao do trong moét hé quy
chiéu cu thé
LUl khéng ché foa dob. la mot hé thong cac
diém khong ché chi co6 thanh phan toa do

- Luoi khéng ché cao do. la mot hé thong cac
dlem khéng ché chi cé thanh phan cao do

- Nguyén tac phat trién IUoi khéng ché: tir
tong thé dén cuc bo, tir dd chinh xac cao dén do
chinh xac thap. Cac diém hang cao la co sé dé
phat trién xuéng cac di€ém hang thap hon 134



4.1 CAC KHAI NIEM

. Cac diém khoéng ché la nhing diém hién

hiu trén thuc dia do con nguol xay adung nén,
cac diém khéng ché phdi dat ¢ nhiing noi 6n
dinh, co kha nang ton tai Idu dai

o Muc dich xay dung Iuoi khéng ché: cac diém
khong ché la co s& dé xac dinh toa d6 va cao do
clia cac doi twong xung quanh

135



4.1 CAC KHAI NIEM

. Hé thong I/oi khéng ché toa do:

- Cap nha nudc: hang I, Il, IlI, IV
- Cap khu vuc: cap dudng chuyén 1, d/chuyén 2
- Cap do vé: cap dudng chuyén kinh vi

- Hé thong luoi khdng ché cao do:
- Cap nha nudc: hang I, I, llI, IV
- Cap do cao ky thuat
- Cap do cao do vé

136



4.2 DPUONG CHUYEN CAP KINH VI

4.2.1 HINH DANG BUONG CHUYEN
) CO0 3dang:
- Dang khép kin
- Dang phu hop
- Dang tuyén treo
4.2.2 THIET BI, NOI DUNG, PP BO

Thiét bi: may kinh vi hoac toan dac dién tir
- NOo6/i dung do: do tat ca cac goc va cac canh
trong dudng chuyén, ké ca goéc do noi
. PP do: pp do goc don gian, pp do canh theo 2
chiéu di va vé bang thudc thép hodc dién quang 137



4.2.3 CAC CHI TIEU KY THUAT CHU YEU

- Chiéu dai tuyén duong chuyén don Ion nhat:
LT ban doé 1/500; 400m

1/1000: 800m (d6ng bang) ;1200m (vung nui)
1/2000: 1600m (ddng bang) :2400m (viing nui)
1/5000: 4000m (d6ng béng); 6000m (viing nui)

- Chidu dai canh duong chuyén:
- Canh dai nhat: 400m
- Canh ngan nhéat: 20m

. So'diém trong duong chuyén:

- Toi 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 tébng so goc trong tuyén dudng chuyén
Sai s khép tu'ong doéi gioi han khong qua 1/2000

139



4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

Buoc 1. tinh sai s6 khép goc

=2 B2 =Y B =5 B~ (n-2)%x180°

So sanh £, vai sai sO khép goc gidi han, cac
goc do dat néu:

fi < FLPE A0V

vai N la tong s6 goc trong tuyén

Tru'ong hop sai s6 do goc khong thda man
thi phar do lai goc
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4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

. Bubc 2: tinh s6 hiéu chinh goc v, va tinh
goc bang hiéu chinh p° 1
V, = — Lo/
N
S6 hiéu chinh goc bang duoe tinh bang cach chia
déu sai s6 khép
Tinh géc bang hiéu chinh: B = g* +v,

141



4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

. Buoc 3: tinh goc dinh huong cho cac canh
trong duong chuyén dua vao goc bang hiéu chinh
va goc dinh huong géc

L= B —180°

a.
Hoac:
. STPIR S 180°

J
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4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

Buioc 4: Tinh sé gia toa do trudc binh sai
Ax_, =S, . xcos(e,;)
Ay_. =S, xsin(a, )
Budc 6: Tinh sal s6 khép tuyén duong
Sl 157 | ST
foHL 1

Diéu kién dat la o/ 2S < 1/2000; néu khdng
thoa thi phai do lai canh trong du'ong chuyén
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4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

. Buic 6: Tinh sé hiéu chinh s gia toa do va
tinh s6 ‘gia z‘oa do hiéu chinh
Y

i f
A A ZS > Si—j’ AT ZyS X Si—j

So hiéu chinh cho sé gia foa do phan phor
theo nguyén tac ty Ié thudn voi chiéu dai
canh

Tinh so gia ftoa do hiéu chinh.

Axl.h_c S =AX 4V L ;Ayl.}fj =Ay,_ . +V
144
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4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

Buoc 7. Tinh toa do binh sal
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4.2.4 BiNH SAI TUYEN KINH VI KHEP KiN

Bang tinh todn sé liéu binh sai

Gébc
bang

Géc
bang
hiéu
chinh

Géc
dinh
hudng

Khoang
cach

(m)

S6 gia toa do |S6 gia toa d6| Toa do
trudc binh sai |hiéu chinh 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

. Irinh tv tinh foan binh sai tuong v 7 buoc
z‘rong binh sai tuyén khép kin, chi khac vé cong
thure tinh o cac buoc sau:

Bude 1. tinh sai s6 khép goc f,
= DeBloS = SN o ="l B
Hoac:

=3 % -3 =3 B* +(a,, ~ #p) = N x180°

VGi N 1a téng sé goc do trong tuyén, ké ca goc do
noi. a,,; la goc dinh huong canh goc cudi tuyén,

a,., 1a goc dinh hudng canh goc dau tuyén 47



4.2.5 BINH SAI TUYEN KINH Vi PHU HOP

Budc 5: Tinh sai s6 khép tuyén duong
chuyén

£ =" Ax — (Xeuor — Xdan)
f, = Z AY — (Véwoi — Vaau)

fi=AL2+
Vor x

or » Veuor 18 toa do diém goc J cudi tuyén,
X 100 Voo 18 toa do diém goc dau tuyén
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4.2.6 BINH SAI TUYEN KINH VI TREO

- Tuyén kinh vi treo co sé canh tor da = 4 .
Cic goc canh trong tuyén kinh vi treo phai do di
va do vé.

. Chénh léch gia tri goc va canh gitta 2 lan do
di va vé khong qua sal s gidi han cua duong
chuyén

. Gia tri goc, canh duoc tinh trung twr 2 chiéu
do di va vé, foa do cdc diém duoc tinh tr gid 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);
oLy, = 50°00°00”

S,, = 112,80m; .= 44°05'49"
S,, = 81,30m; B,= 61904'40"
S,, = 102,30m; B,= 74°50'16”
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4.3 TUYEN DO CAO CAP KY THUAT

4.3.1 HINH DANG TUYEN DO CAO KY THUAT

Co 1 dang: dang fuyén don gor dau lén 2
diém géc hoac gc)/ dau lén 2 diém nut hoac gdi
dau lén 1 diém gdc va 1 diém nut

151



4.3.2 DUNG CU, NOI DUNG VA PP BO

Dung cu:

Su adung may thuy binh &/ dong + mia
(nhoém, go) hoac thuy binh dién tv + mia ma vach
. N&idung do:

Do chénh cao cua cac doan do trong tuyén

A2 (OF

S dung pp do cao hinh hoc (& gia theo 2
mat mia hoac 2 chiéu cao may trén 1 tram do
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4.3.3 CAC CHIi TIEU KY THUAT CHU YEU
) Chiéu dai tuyén do:

5 i

1 NS

o 81 7T

Nl
Va5

Tuyén don

2 38 16 25

Goc — nut 1,5 6 12 16
Nut — nut 1 4 8 12

Chiéu dai tia ngam:
Chiéu dai tia ngam t& may dén mia trung
binh 120, dai nhat khéng qua 200m
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4.3.3 CAC CHIi TIEU KY THUAT CHU YEU

Chénh léch khoang cach ti may dén mia
khéng qua 5m. Téng chénh léch vé khodng
cach trén tuyén do khéong qua 50m

Chénh léch chénh cao trén 1 tram may gitra
2 mat mai hoac gilra 2 chiéu cao may khong
qua dSmm

Sai s6 khép d6 cao trén tuyén khong qua
50xL"2 (mm), trong do L tinh bang km; néu
sO tram do trén 1km Ién hon 25 tram thi sai
sO khép do cao khéng qua 10xN'2 vai N la
tong s6 tram do trén tuyén
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4.3.4 BINH SAI TUYEN DO CAO KY THUAT

Budc 1.tinh sai s6 khép do cao: £,

fn = Z hgp < (chéi tuyen H asu tuyén)
DK f, < (50.L 2 ) mm; trong do L la tong
chiéu dai tuyén do tinh bang km

Hoac : f, < (10.N "2 ) mm; trong do6 N la téng
sO tram trén tuyén do, ap dung khi s6 luong
tram do trén 1km ti 25 tram do tré 1én
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4.3.4 BINH SAI TUYEN DO CAO KY THUAT

Buoe 2: tinh s6 hiéu chinh chénh cao:v,,

Vhy = —fn X Ay
Hoamdry  — <$\ X =1
Trong do: |;; : chiéu dai doan do cao

L : tbng chiéu dai tuyén do cao

hes sO tram do trén doan do cao

N: tong s6 tram do cua tuyén do cao

Luu y: sO hiéu chinh chénh cao ty Ié thuan
véi chiéu dai doan do chénh cao hoac so6
lwong tram do trén doan do cao 156



4.3.4 BINH SAI TUYEN DO CAO KY THUAT

Buoc 3. tinh gia tri chénh cao hiéu chinh

Buoc 4. tmh dc_> cao hiéu chinh (binh sai)
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4.3.4 BINH SAI TUYEN DO CAO KY THUAT
*)  Cac sb'liéu tinh todn duoc ghi vao bang

Chiéu dai . Chénh cao
- - Chénh cao a " .
biém |hoacs6tram| ... _,... |hiéuchinh| D6 cao (m)
sO hiéu chinh
do : (m)
HA

A
A hat 1 Vias hhe

1 H,
112 hio /Vheo hhe,,

2 H,
g hog / Vg My

B Hg



4.3.5 TRUONG HOP TUYEN KHEP KiN

Trvong hop thanh [ldp tuyén do cao dang
khép kin thi tinh toan tu'ong tuw nhir tuyén ho,
nhung luu y trong triiong hop nay thi:

/)=

cuor tuyén H dau tuyén
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