CHUONG VI

MAY THUY BINH & PHUONG PHAP
PO CAO HINH HOC



NOI DUNG

1. Khai niém chung vé do do cao
2.Nguyén ly do cao hinh hoc

3. May thuy binh

4. Mia thuy chuan va dé mia

5.Cac thao tac s« dung may thuy binh
6.Kiém nghiém va hiéu chinh

7.Do thuy chuan hang III va IV

8. Céc sai s6 khi do thuy chuén
9.Thuy chuan ky thuat




§ 6-1 Khai niém chung vé
do do cao



NOI DUNG

1. Po cao hinh hoc

2. Do cao lugng giac

3. Do cao vat ly

4. Po cao co hoc

5. Do cao bang anh 1ap thé

6. Do cao bang hé thong dinh vi toan cau GPS
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1/ Po cao hinh hoc

* Nguyén ly:

* Po chinh xac:

* Pham v1 ap dung:

http://vietham12h.com

S <




2/ Do cao luong giac

* Nguyén 1y:

* PO chinh x4c:

* Pham vi1 ap dung:
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3/ Do cao vat ly

* Do cao khi ap (ap ké)
- Nguyén ly:
- P06 chinh xac:

- Pham vi ap dung:

* Do cao thuy tinh

- Nguyén ly:
- P06 chinh xac:

- Pham v1 4p dung:
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* Do cao vO tuyén

- Nguyén ly:

- P06 chinh xac:

- Pham vi ap dung:
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4/ Do cao co hoc

- Nguyén ly:

- P06 chinh x4ac:

5/ Do cao bang PP chup anh lap thé

- Nguyén ly:
- P06 chinh xac:

- Pham vi ap dung:

6/ Do cao bang hé thdng dinh vi GPS
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§ 6-2 Nguyén ly do cao hinh hoc
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s Do cao tu gilra

s Do cao phia trudc
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1/ Do cao tu giua

Tia ngam ngang

S <

>
"

H, Chiéu do ;
| IM[—TC |
| | |
| | |
| : |
| |

Chénh cao giira 2 diem A & B
Néu biét do cao diem A la H,
Hg = Hy *+ hyp Chay
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2-Do cao phia truéc

Tia ngam ngang

Chénh cao gilta 2 diém M & N:
hyn=1—-T

Néu biét do cao diém M l1a H,,
Hy = Hy + hyy
Hy=Hy +i-T
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6.3.Phan loai va cau tao may
thuy binh
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I. Phan loai

1. Phan loai theo d6 chinh xac

May chinh xac cao:

May chinh xac trung binh:
May thuy binh k¥ thuat:
2. Phan loai theo cach can bang

May thuy binh can bang thong thuong

May thuy binh can bang tu dong
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Il. Cau tao may thuy binh
6ng thuy IZ Truc 6ng thuy

H i H’ ong kinh
— /
R 1. _Truchgam = — ]} _______ L’
frez = —__ 6c nang E
6c ham e J

—Bé may

chan may

truc quay
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1. 6ng Kinh

B’
6c diéu quang \ , ,
oc kinh mat
A 17D] oL\
VA . _ _ T ".U_Qs. {ga_m_._K_. O’
B / / — , <
: 4 / A Kinh mat
Kinh vt Thau kinh phan ky /\Lu’éi chir thap
A’
s Kinh vt » Oc diéu quang
s Kinh mat s Truc ngam
s Ludi chit thap s Truc quang hoc
s Oc kinh mat s Do phéng dai cua ong kinh
= Thau kinh phan ky . P
v ==

b
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Chi diing

Chi ngang

Sy i \ S,

Day thi cu




2. Ong thuy
a. Ong thuy dai
2 mm
A o/
. Oc diéu chinh riéng
\t\\ [l

R R = 2 dén 200m

Bot thuy

2 1 | :
"= n;m Pl DO nhay cua ong thuy




May chua can bang May can bang
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b. Ong thuy tron

Bot thuy

I n’ ?
\/Eiggzruc ong thuy

IITITINIY
—=B




3. Bé€ may

4. Chan may

http://vietham12h.com




§ 6-4 Mia thuy chuan & dé mia

1/ Mia thuy chuan: o
Hang s6 mia A:
5000 _ — 6473 (6573) ‘ ’
- 64 Hang s6 mia B:
193
1850 | = E63 6323
= = 2/ D& mia
1 7
L§_J— }—7 Num dé
| |3
= =46
IOlj E
0065 - 455 4538
00
0 L —
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4473 (4573)

Mat do



§6-5 Cac thao tac co ban cua may thuy binh

1- Dat may:

- Dit chan may

- Mo thung may

- MO OcC

- Van Oc
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2- Can bang may:

a- Can bang sc bo

Diéu chinh 3 6c¢ can dua bot thuy tron

vao trung tam

b- Can bang chinh xac

Budc 1 (song song)
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H,

H

Budc 2 (vuong goc)

Budc 3 (kiém tra)




Quan sat bot ong

thuy qua anh

e

May céan bang
Chua chinh xac

)

May céan bang
Chinh xac




3. Bit muc tiéu

a. Bat muc tieu so bo:
b. Bat muc tiéu chinh xac:

- Van oc kinh mat

- Van oc di€u quang

-Van oc ham ngang va vi dong ngang
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4- Doc so trén mia

Can ¢t vao luéi chit thap dé doc s6 trén mia (doc chinh xac dén cm)

day trén

day dudi




§6-6 Kiéem nghiém & hiéu
chinh may thuy binh




A. Kiém tra diéu kién co hoc

May quay trén déu khéng nang

- (5ng Kinh sang ro

- Tinh nang clia cac 6c¢ diéu chinh
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B. Kiém tra diéu kién hinh hoc

Z
L L /77’ L HH’
LL’// HH’
H q’ Van oc 3 6c¢ can:
Z’

Van 6c E:

Van 6c diéu chinh riéng clia 6ng thiy:



1. Kiém nghiém va hiéu chinh diéu kién ZZ’ 1L HH’

H /.

H H’ Buéc thU hai:
\Q
a

H’,

z\ Budic thit 3

Hu6ng ZZ’ khéng d6i, HH'— H’, H, l1éch so vai vi tri ¢
mot goc 2a tuong Uing vGi khoang Iéch n cla bot 6ng thiy




*Kiém nghiém:

H H Thuc hién ngay trong qua
H'5  trinh can bang may

H’,

(2y

*Hiéu chinh:

Z\ - Van 6c nang E: truc H',H, —H’,H, va vuéng géc
vGi truc quay ZZ'.

- V&n &c can th(r 3: ZZ’ vé vi tri thang ding, H,H’, vé vi tri
nam ngang

2. Kiém nghiém va hiéu chinh diéu kién LL’ 7 HH’




\ 4 N

7 B ‘
A A He
MTC

| 50-70 m

2X =

h,g =1, - (by- X)

ag = (b, —X) - 1,

(b; +b,) -1, +1,)

) =

(b; +by) - (1 +1,) (*
2

)




a. Cach kiém nghiém
- Déng 2 coc A va B, dung mia tai B, may tai A. do chiéu cao may i,.

- Poc s6 doc 6 day gilta la b,.
- May dat tai B, mia tai A,do chiéu cao may i,.

- Poc sb doc day gilta b,
- Tinh x theo €6ng thic (*)
+ Néu x = 0 thi may khoéng c6 sai s6
+ Néu x <4 mm / 50-75 m chiéu dai coi nhu may khdng c6 sai s6

+ Néu x 2 4 mm / 50-75 m chiéu dai phai hiéu chinh
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b. Cach hiéu chinh

* DO6i voi mdy can bang théng thuong

-Van 6¢ nang E diéu chinh sé doc mia tir b, vé (b, * x)

- Van 6c¢ diéu chinh riéng ctia 6ng thiy

* D6i voi mdy cdn bang tu dong

Van 4 6c¢ hiéu chinh lugi chirthap S,, S,, S5, S,

http://vietham12h.com




§ 4-7 Po cao hinh hoc gitra 2 diém xa nhau

———————
26

MTC




Theo hinh ve ta co:

hy= s, -1t
Shi=2s-2t
2 h; = hyy
HN = HM T hMN

H.=H,+t2s;-2t .
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§6-7 Po thuy chuan
hang 11l va IV



= Cac qui dinh chung
Chon vi tri chén mébc d6 cao
B tri duong do thuy chuan
Moc do cao
Dung cu
Thoi tiét khi do
B tri tram may
= Néi dung cong tac tai 1 tram do thuy chuan
Bién ché nhém
Trinh tu thao tac
S6 do thuy chuan
Panh gia do chinh xac dudng do thuy chuan
Binh sai duong do thuy chuan
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I/ Cac qui dinh chung
1- Chon vi tri chon moc d cao
- Bt & noi dat on dinh
- dam bao mat do
2- B0 tri dwong do thuy chuan
- buong do ngan nhat

- It gap chuéng ngai vat
3 - Moc d9 cao
- Mdc bé tong cot thép

- M6c biang dong hodc bang thép

- Mbc d6 cao tam thoi
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4. Dung cu
* May May thuy binh:
- VX

T

* Mia: - Mia 2 mat

- Bé mia, day doi hodc 6ng thuy tron

5. Piéu kién vé thoi tiét khi do
Thoi tiét tot
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6. B0 tri tram do

hon mit dat

Bang 6 - 1
Noi dung qui dinh Hang III (m) Hang IV (m)
Khoang cach tu may 75 -100 100 -150
dénmia 1<

Chénh Iéch khoang 2 3

cach tr may dén 2

mia Al <

Chénh Iéch khoang 5 10
cach cOng don XAl <

Tuyén ngém cao 0,3 0,2

http://vietham12h.com




I1. N§i dung cong tac tai 1 tram do thuy chuan hang ITI va IV

1. Bién ché nhom 4 ngudi:

2. Trinh tu thao tac

a. Chon vij tri dat may va mia trudc thoa man cac diéu kién sau:

- Bbam bao qui dinh vé b0 tri tram may & bang 6-1.

- Tao diéu kién thuan Igi cho viéc bo tri tram do ti€p theo.
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Cach lam: + Xac dinh sc bd khoang cach
+ Pat may va mia trudc
+ Can bang may

+ do khoang cach

Day trén (T)

Day gilra (G)|

Day dudi (D)
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b. Can bang may chinh xac doc cac so6 doc day gitra cat trén mia

c. Ngudi ghi s6 ghi s6 doc clia ngudi ding may va kiém tra

- Hang s8 mia
- Chénh Iéch hang s6 mia
- Kiém tra céc sai s6 khac

3. SO do thuy chuén hang III va IV
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SO PO THUY CHUAN HANG I1I VA IV

Ngay do: 15 - 11 -2007 Bit diu 8h30 Két thic 11h15
Thoi tiét : Tot Tad moc R1  dén moc R3
Nguoi do: Tran Van Lam Nguoi ghi tinh s6: Ngoc Anh
Tén KC | Chénhlech Mt S6 doc mia bo bo D6 cao
: mia
Ten | do | Truse Sau Truéc cao | caodB )
mia (mm) (mm)
R, 100.5 Do | 5563 (4)| 5830 (3)|-0267 (7) 22,325
AB 1 016 Pen | 1090 (1)| 1258 (2)|.0168 (8)| -0167.5
C, 4473 (5)| 4572 (6)|+99 (9] (10)
C, 96,7 Pd | 6125 5970 +0155
B-Al 2 970 Pen | 1552 1497 +0055 | +0055
G, 4573 4473 -100
C, 1055 | +0,7 P 5335 5425 -0090
A-B| 3 11048 Pen | 0861 0852 +0009 | +0009.5
R, 0.7 4474 4573 +99 22.650
K. tra 606,1 20526 (11) | 20832 (12) |-306 (13)|-103  (14)
7+8+100
G)=@-1) DH=B-3) 9=@®)-T)=®)-(5) 10= > (11) - (12) = (13)
©)=3)-2 ®=10)-2 _d3) : > 13) +100
= (14) <4 s (13) ) q
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4- Danh gia dod chinh xac dudng do thuy chuan

a/ Tinh sai s6 khép kin do cao

f, = 2 hgo - 2.y

Céac dang dudng do thuy chuan thudng bé tri
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* Moc khép moc

(Piém dau) B (Piém cudi )

2 hy=H¢-Hp =Hg, — Hg;

f, = 2 hgo - 2 Dy

f,=2h,, - (H-—Hp)
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* Do vong kin
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A
4
@
C
2 h,=0




* Po 2 lin hodc 2 mdy ciung chiéu

e
R B
[ T A
anp .,
> ay 5

Lan 1, may 1: Zh,

Lan 2, may 2: £ h,
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* Po 2 lan hodc 2 mdy ngwoc chiéu

Bo i
.saj;l/'\o
B

A Do vé, méyzc

Do di, may 1: X hy

Po vé, may 2: T h,

fh —_ Zhdi_l_ Zhvé
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b/ Tinh sai s6 khép do cao cho phép

So sanh )

{ch: + x L  (mm)

Hang thuy chudn|Pong bang | Mién niii
111 12 15
IV 20 25
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If. | < |[f,]] Pudng do dat yéu cau

[fol > [[f,]l Pudng do khong dat yéu cau




5- Binh sai dudng do thuy chuan:

Muc dich:

Nguyén tic:

a. Tinh sai so khép f, va sai so khép cho phép [f; ]

f.] > [f.] Pudng do khong dat yéu cau phai do lai

| <|[f;]| Duong do dat yéu cau dugc phép binh sai
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b. Tinh s6 hiéu chinh

Kiém tra Tv, = - f,
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c. Tinh chénh cao hi€u chinh

d. Tinh do6 cao cac diém

_ h
H Hyiee T W™t - tim

tim

http://vietham12h.com




Vi du:

Binh sai dudng do thuy chuan hang IV ving dong bing, n6i
lién gitta 2 di€ém da biét do cao R, va R, qua ciac di€ém A, B.

-2,365m

R [1,1km +12,205 m R,

1
+3,748 m B
11,453 m 23 km A 102 km 25,116 m
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a. Tinh sai s6 khép do cao:

f, =2 hg, - 2 hy,

% h,=H,— H;=Hg, — Hg,
2 h;, =+13,588 m

Tinh sai s6 khép d6 cao cho phép:
[f,]=+20v L= = 102 mm

Két luan: If, | <I[ f.]| dudc phép binh sai
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BANG BINH SAI DPUONG PO THUY CHUAN

Tén Chiéu dai | Chénh cao S6 hiéu Chénh cao | Do cao
moc doan do do chinh hi€u chinh | g (m)
Likm) | h(m) |V, (mm) |hy(m)
1 2 3 4 5 6
R, 11,453
4,3 +3,748 +12 +3,760
A 15,213
11,1 -2,365 +33 -2,332
B 12,881
10,2 +12,205 +30 +12,235
R, 25,116
Tong 25,6 +13,588 +75 13,663
. -
b. Tinh s6 hiéu chinh v, = h 1 Kiém tra Xv, = - f,
i = 1
c. Tinh chénh cao hiéu chinh L fic_do v
= he .
el i 8 cap hc diém A= H W e om




§ 6-8 Sai s0 khi do thdy chuan va
bieén phap khac phuc




1- Sai s6 truc ngam (x)

hpg=a —b’
hag =a-b
= (@ =xq) = (b'=xy)

hag = (@ = D) + (X, — Xy)

(a’—b’)=(a-b)

X, = X4 TaclaS,=S,
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2. Sai s6 do may lin

Nguyén nhan:

Han che:
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3. Sai so0 do mia

a. Sai so do vach khac trén mia khong chinh xac va do mia bi cong

Han che:

b. Sai so do diem 0 cua de mia bi mon

Han ché:
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c. Sai s0 do mia bi lun

Han ché:
d. Sai sé do mia nghiéng

Han ché:

e. Sai s0 do ngam mia

Han che:
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4. Sai s0 do moi truwong do
a. Sai sé do dnh hwéng dp cong trdi dit va khiic xa dnh sdng

Han ché:

b. Sai sé do anh hwéng ciia nhiét dj

Han che:
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§6.8 THUY CHUAN KY THUAT
1. Yéu cau

* May thuy binh:

* Mia
- 2 mat:

- 1 mat:
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2. Qui pham

- Chénh cao tai moéi tram may theo hai l1an do hoac theo hai
mat mia:

- Khoang cach tir may dén 2 mia:

- Sai s0 khép do cao cho phép

- Nhirng noi déc nhiéu, s6 tram do trén 1km 16n hon 25:
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