GIO| THIEU
e M6n hoc: TRAC BIA XAY DUNG
¢ SOtiét : 60

 banh gia : Co mat . 20%
Bai tap
Piém thi . 80%

+ Tai liéu tham khao chinh: TRAC DIA DAI
CUONG- Nguyén Tan LOc va cac tac gia-
PHBK Tp HCM
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Chuong 1: Trai dat va cach biéu thi Trai dat
1.1 Hinh dang va kich thudéc Trai dat
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a: Ban truc I16n
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Ellipsoid

b: Ban truc nho B
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Tac gia

Nudc

Nam

a (m)

b (M)

PO det

Palamber

Phap

1800

6 375 653

6 356 564

1:334

Bessel

Plc

1841

6377397

6 356 079

1:299.2

Clark

Anh

1880

6 3/8 249

6 356 515

1:293.5

Gdanov

Nga

1893

6377 717

6 356 433

1:299.6

Hayford

My

1909

6 3/8 388

6 356 912

1:297

Krasovski

L xO

1940

6 3/8 245

6 356 863

1:298.3

WGS-84

QTé

1984

6 378137

6 356 752

1:298.3

Hién nay & Viét Nam su dung Ellipsoid WGS-84.
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1.2 Binh vi diém trén mat dat
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1.2.1 PHEP CHIEU PHUONG VI
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1.2.2 PHEP CHIEU

HINH TRU BUNG

80°

1400°

120°

140

30°

OO

|27/05/1
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1.2.3 PHEP CHIEU HINH TRU NGANG (GAUSS)
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CACH BANH SO MUI CHIEU

12° 168°
6° 59 32 ) 174°
60 31
0° 180°
1 30
6° 29 174°
12° 168°
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HINH DANG LU CHIEU
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1.3 HE TOADPO PIA LY

¢ = 0°+90° Bac,
Nam;

A = 0°+180°Pong,
Tay

P’
Toadd dialy M(d,\)
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>

1.4 HE TOA DO X X tKinh tuyén gilia
PHANG VUONG
GOC

1259 1= 7

M(1259; 18.459)

X= 1259 km L : < ) -~
459 Xich dao

Y= 459 km

18: SO mui chiéu

) 500 km
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27/05/11

1.6 Hé thong do cao

HA

Mat nudc goc

H'g

HC<01/

C

Bai gidng Trac dia
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1.7 Goc dinh hudng va géc phuong vi

e Goc dinh hucmg trong Trac dia la goc
giCra duong thang va hudng goc.

» Goc phuong vi la goc gilta huong Bac
Cua duong kinh tuyen va hudng dudng
thang tinh theo chiéu kim dong h6.Goc
phuaong vi c6 gia tri tu 0° + 360°

* Trong tru’dng hgp hudng goc la hudng
Bac clia duong kinh tuyén thuc thi ching
ta c6 goc phuong vi thuc,ky hiéu 1a A

thuc

27/05/11 Bai giang Trac dia 15



Trong trudng hop hudng goc 1a hudng Bac
cUa duong kinh tuyén tu thi chiing ta c6 goc
phuong vi tu,ky hiéu la A,

rong truong hap hudng goc la hudng Bac
cUa dudng kinh tuyén gilra hoac truc X thi
chung ta c6 goéc phuong vi toa do,ky hiéu la a.
MOt dudng thang néu chon hudng khac nhau
thi c6 gbéc phuaong vi thuan va goc phuong vi
nghich chénh Iéch nhau + 180°

Cac duong kinh tuyén khéng song song véi
nhau ma léch 1 gbc goi la do gan kinh tuyén y

27/05/11 Bai giang Trac dia 16




Hu’c'mg ¢
R N
%0
____________________________________ "'. AthL_rC
__________________ -~ \Athuan :"-E/
SN :
\
|
//Anghich
Kinh tuyén Kinh tuyén
thuc tur
AthL_rc :Attr+5 Anghich: A thuan +180°

d goi la goc léch tu
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Kinh_Euyé'n Kinh tuyé&n
giua thu'c
Apye =0 +Y O nghich™ O thuan + 180°
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1.8 Céc bai toan vé goc phuaong vi
e Chuyén phuang vi:

Hudng chuyén

Goc do PB4 |

27/05/11 Bai giang Trac dia 19



*Nghich tinh phuong vi tu toa do (Bai toan nghich)

0, = arctg(AY,./ AX,.)= arctg( YB'YA)
SRV
A ax oy 256 a
B + |+ 0°+ 90°
- |+ I |90°>180°
- - I 180 270°
- V  [270% 360°
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1.9 Hé toa dd vudng goéc gia dinh
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*Hé toa dob cuc

X y N&i dung: GOm khodng
cach nam ngang SAB;
géc phuong vi toa do

GAB
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*Tinh toa d0 (Bai toan thuan)
N&i dung: Cho A(XA;YA); SAB; d,,

tim B( XB:YB)

X X =X +AX,,=X,+S,,C0S0 .
XB____ﬂ:_____BI Y=Y, +AY =Y, +S,.sina
AXAB I :

Xy~ 1= TA

YA: AY g Ys Y

27/05/11 Bai giang Trac dia 23



Chuong 2: Khai niém vé Ban do6 dja hinh
2.1 Ban do va mat cat dia hinh:

e La 1 phan thu nhd clia bé mat Trai dat
ni€u thi trén mat phang theo 1 quy luat va
nang ngbn ng riéng biét.
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Lap mat cat trén Ban d6

120

110

104\

90

80 )5/11 Bai gidng Trac dia



2.2 TY LE BAN DO
= Ty |& bdn d6 chi muc thu nho cia Ban d6 so voi

thuc dia
= C6 3loaity |é ban do:

> Ty 1€ dang so: 1:1000;1/ 1000....

» Ty 1é dang thudc: &m0 1 2 3 km
> Ty |€ gidi thich: “ 1 cm trén bdn d6 bang 100 m

ngoai thuc dia.”
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2 3 DANH SO CHIA MANH BAN DO

12/ ' 168°
o (o .Q‘g
0ol [3° ’: 1 o
31 % 60
6° ‘Q" @'@, 174°
C g )
o ~ _80 168°
5/1 "’12" ilnbf / ‘86 EQ[IJI
3050 cot AT o B S6 hang




TY LE 1/1 000 000

102° 108°
24° 24°
F-48
Ad = (NF-48)
4 o
20° 20°
102° 108°
AN = 6

(I)B =(S0 th( tL} hang)*4°; (I)N = (I) B -4

27/05/11 )\D :(86 thir tL_J'BEQEHQﬁ Fir )\T = AD -6 30



L027 FAB(NF-48) 8 A MANH DANK

o og0 “HIA MA
247 A _ SO TY LE 1/500 000
AD =

4 C D
20°1 20°
102 AN = 5 108°
o 105° 108°
24° 24°
F-48-B (NF-48-B)
Ad =
2 o
22° 22°

27/05/11 Baj gidng Trac dia
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102" F-48 (NF-48) 108" cHia MANH DANH
24° 12 2 4| 2% SO TY LE 1/250 000
pp= |5 16 37148
4 |9 J10 |11 - 12
200 13 14 15 | 16 200
102 AN = B 108°
o 105° 106°30’
24° 24°
F-48-B-1
fﬂ’ = (NF-48-3)
230 N Z . 230
27/05/11 1OgaolglangTracd!aA)\ = 103 103&0301



CHIA MANH DANH SO TY LE 1/ 100 000

F-48 (NF-48)
102° 103° 104° 105° 106° 107° 1(08°

o o
2412345678910111224

230 13 |14 |15 |16]17]|18]119] 20| 21|22 |23 |24 230
25 |26 |27 |28]29]30]31]32]33]34]35 |36

37 |38 |39 |40| 41| 42|43 44| 454647 |48
22° 290
49 |50 |51 |52]53] 54|55 |56]57 58|59 |60

61 |62 |63 |64 |65|66 |67 |68]|69 |70 |71 |72
21° 21°
73 |74 |75 |76 | 77|78 |79 | 80|81 |82 |83 |84

85 |86 |87 |88|89]90]91]92]|93]94]95 |96

200 200
1020 220 220 1080
Ap = F-48-55
30’
27/05/11 21°30"—satgiang Tracdia 21°30’

105° BA = 105°30



CHIA MANH DANH SO TY LE 1/ 100 000
( Theo Quoéc té)

( SO cot SO hang) : (0102)

cOt| S&coht=(A Tay-75°) X 2

SO hang= ((I) Bac + 4°) X 2

00 | 01
3°N (-3 °)

0102 02 S6 hang

01

4°N (- 4°)

o (o]
75 27/05/11 76 Bai gidng Trac dia 34



S6 cOt=(A Tay- 75°) X 2 = (105°-75°) X

2=$) Bac 22° 22°
F-48-55
(6052)
P nam 21°30° 21°30°
= AN Ttay=105° A Bong =105°30’

S6 hang= ((I) s + 4°) X 2 = (22°+ 4°) x 2= 52

27/05/11 Bai gidng Trac dia



Chia manh danh so ty Ié 1/50 000

22°30’

(5753)

I11 11

22°

F-48-40-A
(57531V)

103°30’

103°30’

27/05/11 Bai gidng Trac dia

22°30°

22°15’

103°45’

36



Chia manh danh so ty |é 1/25 000

22°30’
b
40-A
(57531V)
C d
22°15’
103°30’

27/05/11

22°30°

F-48-40-A-a

22°22'30”

103°30’

103°45’

Bai gidng Trac dia

103°37'30"
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Chia manh danh so ty [é 1/10 000

22030, 22030!
3 4 22°26'15”
103°33'45" 103°37°30”
22°22’30”
103°30’ 103°37'30”
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Manh ban do6 ty |é
1/ 100 000

|

256 manh ban do6 ty 1€ 1/ 5 000
F-48-40-(256)

!

9 manh ban do ty 1€ 1/ 2 000
F-48-40-(256-K)

/\

4 manh ban do ty
& 1/ 1 000

7sk-48-40-(256-k-1V)

hi gidng Trac di

16 manh ban do ty
& 1/ 500

F-48-40-(256-k-16)




|_Ménh Ban d6 1/ 1 000 000

uoc té chia 16

‘/lwh

4 manh Ban doé
1/ 500 000

96 manh Ban do| |4 manh Ban do6
1/ 100 000 1/ 250 000

| /\ T

4 manh Ban

256 manh Ban do

do6 1/ 50 000 1/ 5000

4
4 manh Ban 9 manh Ban doé 1/
dd 1/ 25 000 2000

4 manh Ban
76 1/ 10 000

”4-7mév,nh ty 1é 16 m-énh ty
alglanil]‘aiﬁoo Ié 1/ 500 9




2.4 Biéu thi dia vat: bang ky hiéu

A
Ky hiéu diém Ky hiéu dudng Ky hiéu viing

UQxbT

MOt sO ky hiéu dang diém

27/05/11 Bai gidng Trac dia
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2.5 Biéu thj dia hinh:Bing dudng binh do, ky
hiéu, ghi chd do cao...

27/05/11 Bai gidng Trac dia 43



a)

bk i ladeta Loty badon | o

—> Muong nutic
— ——
b)
\ —-'____./-\ T
Ho
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2.6 Khai niém vé Ban do so

27/05/11 Bai giang Trac dia 45



Chuong 3: Tinh toan Trac dia

3.1 Khai niém phép do

* Phép do truc tiép: so sanh dai luong do
va don vi do.

“* Phép do gian tiép : dai lugng do dugc
tinh thong qua ham so cac dai lugng do
truc tiep.

** Phép do cung do chinh xéac : do trong
cung mot diéu kién do.

** Phép do khdéng cung do chinh xéc: do
trong cac diéu kién do khac nhau.

27/05/11 Bai giang Trac dia 46



3.2 Phén loai sai s do

<* Pinh nghta: sai s6 do la do |Iéch gilra két

qua do va gia tri dung cua dai luong do
A=Li- X

“+ Sai s0 sai lam: La sai sO khi nguai thuc
hién khdong can than, sai s6 nay co gia tri 16n
va co thé phat hién néu tién hanh ki€m tra.

“* Sai s6 hé théng: do may moc do khong
hoan chinh hodc méi truong do thay doi, loai
trir sai s6 nay bang cach ki€m tra may moc
dung cu do hoac tinh so6 cai chinh.

27/05/11 Bai gidng Trac dia 47



+ Sai sd ngau nhién: La sai s6 xuat hién
trong qua trinh do, sai s6 nay anh hudng
dén do chinh xac két qua do,sai s6 nay co
cac tinh chat sau:

> Trong mOt diéu kién do xdc dinh gid tri tuyét d6i
cla SSNN khéng vurot qud giéi han nhat dinh.

> Sai sO c6 gid tri tuyét déi nho xudt hién nhiéu
hon sai s6 cé gid tri tuyét doi 16n.

> Sai s6 c6 dau dm, durong c6 co hOi xuat hién
nhW nhau.

> Trung binh c&ng bang khong khi s6 lurong sai s6

tang len vo han
27/05/11 Bai gidng Trac dia 48




3.3 Banh gia két qua do cung do
chinh xac.

 Sai s6 trung binh (8): |a trung binh cOng gia tri
tuyét doi cac sai s6: &, .
2. IAi
1

n

+ Sai s trung phuong (m): 1& cin bac hai cla
trung binh cdng cac binh phuong sai so:

=

n

Y (aa
S

27/05/11 Bai giang Trac dia 49




* Sai sO xac suat (_y): la sai sO chia doi
day sai s6 theo so luong.

“+» Sai sO gidi han : la giGi han cUa céac sai
sO, thong thuong  Ag = 3*m; sai sO nay
nham loai bd cac két qud do khong tot.

* Sai s0 trung phuong tuong dai: la ty
sO gilra sai sO trung phuong va gia tri cla
dai lugng do trong do6 t& s6 duoc quy vé 1

1_m
T X

27/05/11 Bai gidng Trac dia 50



Vi du:cho day sai sO: -1, -2,+2, -3,+4, -4, -1

LN g o2+ 3+l A+l 4+ 1
: = = = +2,43
n

Lo /;AA:\/( 12+ 22 +(+2)° +| 73)2+(+4)2+( 4% + | 1)2212.70
n

0

S&p x&p tang dan:-1, -1, -2(32, -3, -4, +4 | Y
Agh=3xm=+x3x27=+8.1 =+2

1 m 2,70 1

i\rlneu X=120000 = % T 120000  44444.4
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3.4 Danh gia do chinh xac két qua
do gian tiép

Cho ham s6 cactrido F =f (x;X,...X,)

rong d6 x,x,...x, cO cac sai s6 m,m,...m_
Khi d6 sai so trung phuong cla ham so6 sé la:

2 2 2

2 af 2 a—f 2 a—f 2

m;: = m, * L m,t*..TL m,

Px1 Dx> )&
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Chuong 4: Dung cu
va phucong phap do goc
3.1 Nguyén ly do gbc va cau tao may kinh vi

* GOc bang la goc gilra hinh chi€u cla cac tia
ngam trén mat nam ngang

//IA

“““““‘ I B . , S
5 n/i" B:Goc bang
B=0° + 360°
0’4’)'B’

B!
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* Gdc dung la goc gilra tia ngam va mat
nam ngang

Hudng thién
difh 1 /
V: gbc dung
V. >0 V=0° + £90°
> .
. —ne Z: goc thién dinh
V2<O Nam ngang
/=0° + 180°
1Z+V=90°
2

* GOc thién dinh 1a goc hgp bai hudng thién
dinh va tia ngam

27/05/11 Bai gidng Trac dia 54



e Cau tao may kinh vy

27/05/11 Bai gidng Trac dia



Ban do ding

6ng kinh

Khoa va 6c vi dong
ddng

Ong thay

Khoéa va 6c vi dong
ngang

Ban d0 ngang

Oc can may
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4.2 Cau tao bo phan ngam

Kinh mat, 6c diéu
quang kinh mat

Oc diéu quang kinh
vat

g ket -5l

—niig E

Ong ngdm so
bo

Kinh vat

Trinh tu diéu chinh 6ng kinh:

*Ngam so b0

*Diéu quang kinh mat quan sat ludi chi
*Diéu quang kinh vat quan sat muc tiéu

27/05/11

Bai gidng Trac dia
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4.3 Cau tao bd phan can bang va doi tam

27/05/11 Bai gidng Trac dia 58



CAU TAO ONG THUY

*Ong thuy dai

27/05/11




P06 nhay clia 6ng thuy Ong thuy triing hop

T

2mm
/| R

T =
X P
Ong

thuy tron
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4.4 CAU TAO BO PHAN POC SO

* Ban d0 ngang

27/05/11 Bai gidng Trac dia
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Du xich c6 vach chuan

27/05/11 Bai gidng Trac dia 62



27/05/11

Du xich c6 thang phu

Bai gidng Trac dia
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27/05/11

Bai gidng Trac dia
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II-Ban do ding,cach tinh géc didng, sai s6 MO
Po6i v8i may do goc thién dinh, khac vach lién tuc.

| V=Tr-MO=360°-Ph+MO |

_Tr+Ph-360 V_Tr—Ph+3600
2 j 2

ac tia 65

MO




II-Ban do ding,cach tinh géc didng, sai s6 MO
Vidu : Tinh MO va V khi Tr=85°15; Ph=274°44’

_Tr+Ph-360 _ 8515'+274 44'-360
2 2

MO = -30”

V=90-(Tr-M0)=90°-(85°15'-(-30"")= +4°44'30"
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Poi vGi may do goc ding khac vach doi xing
3T5KIT

IV=Tr-MO=Ph+MO |

~ Tr—=Ph V_Tr+Ph
2 2

MO

Vi du: Tinh MO va V khi do bang may 3T5KI1 co
Tr=+1°15" ;Ph=+1°14’
Tr-Ph _115-114
2 2

_Tr+Ph 115+114
27/05/11 - 2 Bai giang Tryc dia
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4.5 KIEM NGHIEM VA
HIEU CHINH MAY

Truc ding cla may LL,

Truc quay cla 6ng kinh HH,

«Truc ngam culia 6ng kinh CC, e 1
-Truc thang bang cla éng thdy VW, | ”
Cac dieu kien can thoa man: |

0 HH, O LL,

.CC1 0 HH, B

D LLl N - .2 < .
27/05/11 Bai giang Trac dia 68



Kiém nghiém va hiéu chinh may

*Diéu kién truc VV1

Duling 2 6c¢ can Duing ¢ can Néu Iéch thi
dua vé vij tri th(r 3 dua vé vi chinh vao ¥
can bang tri c&n bang khodng |éch roi
can bang ti€p
tuc
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27/05/11

Thao tac can bang may

Bai gidng Trac dia
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Diéu kién truc CC, O HH, (Sai s6 2c)

Ngam 1 muc tiéu & 2 vi tri may: thuan kinh va dao
kinh, doc so6 trén ban d6 ngang : Tr va Ph

M 2¢c= Tr - Ph + 180°
! Tr=0°15 :
Ph= 180° 16’
2c=-1
Thuan kinh 3o kinh

27/05/11 Bai gidng Trac dia 71



Diéu kién truc HH, O LL,

Ngam 1 muc tiéu trén cao sau dé ha 6ng kinh xudng
thap, danh dau vi tri truc ngam & ca 2 vi tri may, néu
tring nhau thi dat yéu cau

NI

\ \
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4.6 CAC PHUONG PHAP PO GOC BANG

4.6.1 PHUONG PHAP PO BPON GIAN
A = {
@‘.’ Thuan kinh ,@ B

zzzzz

.
R
.
o
.
.
* 1-di
*
R
.
R
o
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Pao kinh

. < = b.—a:
. i Bz = D2
* *
* *
* *
* -
0‘ 0‘
. o*
“ 0“ —
S = (B, +
‘. Ve ~ o 1 2
. / ~ o
‘Q \ 0‘
*
‘0
o

Chiéu quay
may
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Bang do gbc don gian

SO doc ban do ‘ ‘
Tram | Ban |DPiém Goc %zlan | Gocllan | 1
may | do |ngam SO L L d? - d? Co °o ¢ o
A 01000 0012|0011
Tr 150 12 08
B (1501218122012 19
o 150 12 09
A (18000180012 0015
Ph 150 12 10
B |3301226|12 2412 25
27/05/11 Bai gidng Trac dia 75




Bang do gbc don gian

SO doc ban do ‘ ‘
Tram | Ban |DPié€m Goc % lan | Gocllan .. 1
may | do |ngam SO L L d? - d? Co °o ¢ o
A
Tr
B
o
A
Ph
B
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3.4.2 PHUONG PHAP DO TOAN VONG
Thuan kinh

@ C

27/05/11 Bai giang Trac dia 77



3.4.2 PHUONG PHAP DO TOAN VONG
Pao kinh

@oC
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Bang do géc toan vong

SO doc ban dd
=2 HU'O"I‘lg ]/2 4 = 4
Tram | Pi€M | gan | | 2c |léndo  |Hung 11n|Hutng quy
méy g d‘6 o . 1| B ” o & . o o o
m - . 1 (1) 1 (1) 0
Tr (00 15 22 (1520 [1521 00 15 21 00 15 16
Ph 18015 33 |1531 |15 32 00 00 00
Tr (150 42 33 (4234 (42 34 150 4234
B +14 20 150 42 27 150 27 11
o Ph |330 42 20 (42 21 |42 20
Tr |263 37 35 |37 36 |37 36 263 37 36
C -05 a1 263 37 38 |263 22 22
Ph |83 37 42 |3740 |3741
Tr (00 15 10 (15 12 |1511 00 15 11
A +11 00 00 15 06
Ph 18015 00 |15 01 |1500
27/05/11 Bai gidng Trac dia 79




3.5 Phuong phap do goc dung
» Phuong phap do 1 chi ngang: ngam muc tiéu

vao chi gitra & thuan kinh(Tr) va dao kinh(Ph)

dh

Thuan kinh

27/05/11

NV RN

ah

Pao kinh

Bai gidng Trac dia

May 3T5K
V=(Tr+Ph)/2

May Theo
Z=(Tr-Ph+360%/2
V=90-Z
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3.5 Phuong phap do goc dung
« Phuong phép do 3 chi ngang: ngam muc tiéu lan luot
vao 3 chi ngang & thuan kinh(Tr) va dao kinh(Ph)

A AR WA R
B P S

ki R SR
- DD ©
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Bang do goc dung chi gitra

. SO doc ban do
Tram |Muc|Lan | Ban Y, V
do |tiéu| do d6 | Il B ®
Tr | +1 23,5 23,3 |23,4
1 +123.5
Ph| +1 23,5 23,7 |23,6 +1 23.45
O A (+1°23’27")
Tr | +1 23,3 23,3 |23,3
2 +123.4
Ph| +1 23,5 23,5 |23,5
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Bang do goc ding 3 chi ngang

SO doc ban do

I Il B

+1234
(+1 23’24"")
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Chuong 4: Do khoang céach
4.1 Khai niém vé do khodng céch

* Do khodng céach trong trac dia thong thudng
la do khodng cach nam ngang.

» Cbng tac xac dinh khoang cach phuc vu cho
cac cong tac khac nhu: xac dinh toa do,
chuyén thiét ké ra ngoai thuc dia...

* C06 hai hinh thic do khoang cach: do truc
ti€p va do gian tiép.
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4.2 Po khoang cach bang thudc thép

* DONg hudng dudng thdng bang mat:

A

* Dong hudng bang may:

B

A

27/05/11
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 Truong hop dia hinh phang

r Q T I—_2 T I——3 >‘||R N
A | 8
Dag=2 Li+R
* Trudng hop dia hinh khéng bang phang
1 >
Dag=2 Li+R
< L2 T L3 >
A \
DI
B
Sas \L_/
Das= Sas cos O o
B
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4.3 Po dai bang may c6 day thi cu
Truong hop tia ngam nam ngang

Das = Kl
Das= K/ =100x 12 cm= 12 m

K = ( cotg (€/2))/2

K=100 hoac 200




*Truong hagp tia ngam nghiéng

Trong khi c6 chudng ngai vat phai nghiéng 6ng kinh so
v@i vi tri nam ngang thi phai tinh theo cong thirc sau:
D,z = Kl cos*V

____________
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4.4 Po dai bang may dién quang
MOt s6 may c6 bd phan phat séng va thu séng dung dé
do khodng cach thong qua do thoi gian truyén séng.

BO phan phat thu B0 phan phan xa
song song
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Cau tao may Nivo

Ong kinh Oc can may Ong thuy

May Nivo hay con goi la may thuy binh,may thuy
chuan,la may co thé tao ra tia ngam ngang
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Mat den ('Vach Mat dé ( Vach do
den chi o[o o

chir so den

-
]

'+ LIl Mia do cao dai 3-4 m bang nhom,g
o e thuorfg eérgTmgtaden, do. o

O




Kiém nghiém va hiéu chinh may Nivo
 Truc Ong thuy phai song song vai truc ngam

b”

i=p(h>-hyD,, >0 ™M
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 Diéu kién ong kinh 6n dinh

B A
Pat may & gilra, dung miabat may & B, dung mia
tai cac diém A,1,2, 3,... taicéac diém A1,2, 3,...
xac dinh chénh cao h,,, xac dinh chénh cao h’,,,
hAZ ’hAB ’hA4"' h’AZ ’h’AB ’h’A4"'

Néu Oh =h’,—h > +5 mm thi phai
hiéu chinh may
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5.2 DO CAO HINH HOC

* Nguyén ly- Phuong phap do tu gilra Mia truée
Mia sau
T
s | b
A 77
-_ /72 _/; o _I(_ ______________ hAB
A Huona do....»
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Mia trudc

Nguyén ly- Phuong phap do phia trudc
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P o T, D L o
Nouwd1 do: ..o NGO Ao oo
Nowdr ght ... THOT t18T e
Nowdn kiém tra: ... Hinh anh:...........................................
LOal MAY: ..ovveeeeeieeeeeeeeeeeeee Batdauluc: ................... [oa To SUNERURNR phut
SO MAY ...t KetthucIac: ..., Q10 ... phut
- = Chi diecyi 2 Chi durdi Sh doc trén mia
E | = = £ 'f Chénh
E | = Z 2 p cao GH
T CH trén = CH trén = Erl trung CHL
e S M3t den Mt dd 2 hinh
@ Fic O =au kS O truedc do
Chénh Ad TAd
1245 (1) 1890 (4) S 1003 (3) 5478 (8)| -1 (15) =
| 0760 (2) 1399 (5) T 1649 (a) 6221 (7)| +2(16) 4474
0485 (9) 0491 (10)| S-T -0646 (13 -0743(14)| 3 -0644.5 | 4574
06 (11) 06 (12)] h (17) | (18)
1275 1957 S 1015 5590 -1
> 0752 1430 T 1664 6140 -2
0523 0527 S-T -0649 -0550 +1 -0649.5
-04 -10 h
0691 2538 S 0399 4874 -1
3 0108 1959 T 2252 6827 -1
0583 0579 §-T -1853 _1953 0 -1853.0
+04 -06 h




5.6 PO CAO LUONG GIAC
I.Nguyén ly

DAB
Nas= DABtg V+i-L
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6.3 Phan loai lugi mat phang

>, Ppuong chuyén khép kin
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Ludi duong chuyén nhiéu nut

” <@ />
Sy \Bj n-1 Sg Bg 88 7 B? S6
Jp, ¢ (e "k,
Sz
\ﬂz Bs( BlZC

Bll
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Ludi tam giac

aYavaVs'di

Chuoi tam giac

T giac trac dia

Pa giac trung tam
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6.4 Budng chuyén kinh vy
pudng chuyén kinh vy pht hop

« SO liéu gbc: Toa do diém A;A:B”:B

« SO liéu do : Cac goc B,; cac canh S,

Trinh tW binh sai, tinh todn duong chuyén:

« Budc 1: Tinh gbc phuong vi toa do cac canh goc:

a,.,= arctg( Y ¥a ) 0= arctg( oY
X, X, x X
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pudng chuyén kinh vy pht hop

* Budc 2: Tinh va phan phoi sai s6 khép I'Dgﬁc’)c:

f|3 = Z Bdo -(acuoi " Ol T n.180°
1

o Néuf ;< f ;0 one thi phén phoi theo s6 hiéu
chinh: f h ]
- B C O
Vp= Z v, =1 ya B B +V,
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Ppuong chuyén kinh vy pht hop
* Budc 3: Tinh géc phuaong vi cho cac canh:

hc
i~ QA T B -180°
e Budc 4: Tinh sO gia toa d6
AX. =S cosa va AY'. =S sina
» Budc 5: Tinh va phan phdi sai s6 khép toa do:

f.= 20X (K- Xi) £, = DAY (VoY)

f,=\fi+f, L1

_ S
T y's
103
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1 1

* Néu — < thi phan phoi:
T Tchophep
=X S; =-f, VA v,= ©=S; :
VXl ZS i fX va VYl ZS i ZVY Y

* Budc 6: Tinh toa do:
Xi:Xi-1+(AX’i+VXi) Vé Yi:Yi-l-I-(AY,i-I-VYi)

27/05/11 Bai gidng Trac dia 104



6.4 budng chuyén kinh vy
puong chuyén kinh vy khép kin

* SO liéu gbc: Toa do diém
AA;
e SO liéu do : Cac goc g;

cac canh s
Trinh tw binh sai, tinh todn
duo,’ng chL,lyen:, | \ B,
* Budc 1: Tinh goc phuong vi By
toa do cac.ca goc
o= arctg( \? Qh

X=Xy
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Ppuong chuyén kinh vy khép kin
* Budc 2: Tinh va phan phoi sai s6 khép goc:

f,= Zledo-(n-Z)IBO"

o Néuf ;< f ;0o thi phén phoi theo s6 hiéu
chinh:;
B f 3 - R hc do
= — =T va = +
VB n ; VB f B Bi Bi Vi
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Ppuong chuyén kinh vy khép kin
* Budc 3: Tinh géc phuaong vi cho cac canh:

hc
O, =0T Bi -180°
e Budc 4: Tinh sO gia toa d6
AX. =S cosa va AY'. =S sina
e Budc 5:Tinh va phan phoi sai so khép toa do:
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1 1

* Néu — < thi phan phoi:
T Tchophep
=X S; =-f, VA v,= ©=S; :
VXl ZS i fX va VYl ZS i ZVY Y

* Budc 6: Tinh toa do:
Xi:Xi-1+(AX’i+VXi) Vé Yi:Yi-l-I-(AY,i-I-VYi)
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Diém B Ve a S(m) AX’VX AYVY X Y
A -9’1 166 08 53
A 183 10 15 -0.009 20678.251 | 12113.096
-9’1 169 1859 | 89.062 |-87.518 |16.511
1 156 50 31 -0.007 20590.724 | 12129.588
-9’1 146 09 21 | 71.172 |-59.112 |39.638
2 103 50 11 -0.010 20531.605 | 12169.211
-9 69 59 23 | 92.570 |31.676 |86.982
3 134 13 46 -0.005 20563.271 | 12256.174
-9’1 24 13 00 | 51.341 |46.823 |21.059
4 142 16 43 -0.004 20610.089 | 12277.222
-9’1 346 29 34 | 42.662 |41.482 |-9.964
5 209 46 53 -0.008 20651.567 | 12267.249
-10’| 16 16 18 | 68.678 |65.927 [19.243
B 214 06 59 20717.486 | 12286.478
B’ 50 23 07
1144 15 18 415.485 |39.278 |173.469
fe= | +0 01" 04" f,.=|1+0.043 = 0.097
fo<f f,= |[+0.087| 1/T= 1/4283

Bep

1/T < 1/Tcp




Chuong 7: Ludi khong ché do cao
7.1 Phan loai ludi do cao
Ppudng chuyén d6 cao pht hop

& \S/h' \/ \®

Ppuong chuyén do cao khép kin Ludi dudn%@ cao
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7.2 Ludi do cao ky thuat

e Ludi db cao ky thuat dugc thanh Iap tu ludi d6 cao Nha nudc.

* Cb thé bo tri dudng don hoac ludi c6 diém nt.

Loai dudng Khoang cao déu (m)
0.25 0.5 1;,2;5
bon 2 km 8 km 16 km
Gilra di€m gobc va diém nat 1.5 6 12
Gilra hai di€m nut 1 4 8
» Sai s cho phép: f, .= +50 (mm)x/L hoac f,.,= #10 (mm)VN
V@i L : chiéu dai dudng chuyén (km);
N :S6 tram do trén 1 km chiéu dai
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E)u‘dng chuyén do cao phu hop

Binh sai lugi d6 cao ky thuat

«Budc 1: Tinh sai s6 khép dd cao: f = 2h-(H sHgs):;
. oL , -1

Néu f, < f, thi tinh s6 hiéu chinh Vi = ﬁs va Zv, =

«Budc 2: Hiéu chinh chénh cao: h=h, + v

Budc 3: Tinh d6 cao: H=H_,+h
/seletingdudng chuyen dgycao sau: S, (M)
H,=55.216m | 1 | -0.204 | 4 | +0.410 75 4 95
H,=50.000m | 2 | +0.345 | 5 | -2.460 77 5| 105
fiep= £50VL 3| +0.265 | 6 | -3.548 80 6 88
27105711 Bargrang-Tracdia 12




biém S Ny, Vhi h, H,
A 55.216
75 -0.204 -0.003 -0.207
KV1-1 55.009
77 +0.345 -0.004 +0.341
KV1-2 55.350
30 +0.265 -0.004 +0.261
KV1-3 55.611
95 +0.410 -0.004 +0.406
KV1-4 56.017
105 -2.460 -0.005 -2.465
KV1-5 53.552
88 -3.548 -0.004 -3.552
B 50.000
2 520 -5.192 -0.024 -5.216 f,.=+0.024
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Piém S, (Km) hgo (M) V,i(m) h; (m) H, (m)
A 15,000
1,7 1,327 +0,025 +1,352
KV1-1 16,352
1,2 1,418 +0,018 +1,436
KV1-2 17,788
1,4 1,239 +0,020 +1,259
KV1-3 19,047
1,5 -2,213 +0,022 -2,191
KV1-4 16,856
1,3 -1,875 +0,019 -1,856
A 15,000
2 7,1 -0,104 +0,104 0 f,.=-0,104
N <T, =20,
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Si hdo Vhi hi

Hi

I I I .

I T I
I I .
B 2N .
— 1
B T .
I I .
T [os
I I .
T o [
I I .
o oz |
I .
s Joor [ |

I I B
I NZ I
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7.3 Ludi do cao do vé
Pugc phat trién tU ludi do cao ky thuat trd 1én.

La cap cubi cling chuyén do cao cho di€m chi tiét.
Thanh 1ap bang phuang phap do cao hinh hoc hoac
do cao lugng giac.

Goc ding do 2 1an do theo phuong phap 1 chi gitra
hac 1 1an theo phuong phap 3 chi ngang.

Sai s6 cho phép:

f.,= +100 (mm)VL  hodc f,,,.= +0.04 SYN
V@i L : chiéu dai dudng chuyén (km); S:
chiéu dai canh trung binh (Bon vi 100 m); N:

SO canh trong duong chuyén
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Chuong 8: Po vé Ban do dia hinh

8.1 Khai niém:

P& biéu thi cac doi tugng trén bé mat Trai dat
lEén mat phang can phai biét 2 yéu t6 la toa do
phang X,Y.

P& biéu thj dia hinh can phai biét thém dé cao
mat dat.

Trudc hét tién hanh do dac ngoai thuc té sau do
dung cac phuong phap khac nhau dé thanh 1ap
Ban do.

C6 nhiéu phuong phép thanh lap Ban do dia
hinh nhu: do vé chi tiét truc tiép, thanh lap bang
anh may bay, anh vé tinh....
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8.2 CAc phuong phap do vé chi tiét
* Phuong phap toa do cuc: Dung may do goc,
khodng cach gilta cac diém goc va diém chi
tiét.
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* Phuong phap giao hdi géc: dung may do
g6c do goc giCra diém goc va diém giao

hoi.
V\ p 4
)‘{;l /}"‘1\
/7 \ D /7 \ Dl
/7 N 2 /7 N\
/7 B1 \\ // N
M H*
AS5
A5
A2 A2

* Phuong phéap giao hdi canh: do khoang
cach gilra di€m goc va diém giao hoi.
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* Phuong phap dung dudng vudng goc: ap
dung dinh ly Pitago.

Phuong phap ha duong vudng goéc: ap
dung tinh chat cla tam giac can.

s C
C /| CA=CB
Om / \
6m I,’ \\ AE=EB
/ \
A 8m B A E B
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8.3 Phuong phap toan dac
* Chu yéu st dung phuong phap toa dod cuc, giao hoi.
« Tang day di€m tram do dé dadm bdo khodng céch tu
may dén muc tiéu: s dung duong chuyén toan dac
tuong tu nhu duong chuyén kinh vi

Ty Ié ban|Po6 dai max| Do dai max |SO canh| Sai s cho phép
do ciab C |cuacanh(m)| max
(m) —
1:5000 1200 700 6 focp +1'Vn
1:2000 600 200 5 1T, 1/1000— |
1:1000 300 150 3 frcp +0.04SVn
1:500 200 100 | 2

N2 i laa Do . S 404
27710571t argrang-frac i 2%



Thao tac trén 1 tram do:

*Dat may, do chiéu cao may i, dinh hudng vé 1
diém goc khac.

*Ngam mia tai cac di€m muc tiéu dac trung cho dia
ninh dia vat, xac dinh: géc bang B, géc dung V,

khodng cach tU may dén mia D,, chiéu cao muc tiéu

.
*Ghi chép s0 liéu vao so do.

*Vé& so do tram do vai ty 1€ 1Gn hon ty 1€ Ban do,
luu y s6 thr tu diém mia phai trung vai trong s6 do.

*Gilra cac tram do can do tring dé kiém tra.
eTinh toan D=kl cos?V; h=DtgV+i-L; H=H ,+h.
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Vi du mau so do chi tiét

Nguai do: Di€m tram do: KV1-4 H,=56.02
Ngudi ghi: Piém dinh hudng: KV1-3 i=1.55
Thai tiét: Piém kiém tra:KV1-5

Ngay do:
STT SO liéu do SO liéu tinh toan Sa do chi tiét

S | L |ve| Be D h H R

1 |15.33|1450(115 | 13 35(15.33 |0.44 |56.46| KV1-5

2 |14.55|1550|-130 |17 05 |14.55 |-0.38 |55.64 ,»f‘\ .

3 [25.78]1300|135 | 18 45[25.78 |0.96 |56.98| % **°
4 |45.73(1350|-120| 45 05/45.73 |-0.86 |[55.16] 1° R
5 |34.57(1450|-145| 75 48|34.57 |-0.96 |55.06|

6 |25.25|1200(135 | 95 05/25.25 |1.05 |57.07| .. Kvi-4
7 |15.89 (1500|157 | 104 35(15.89 |0.60 |56.62

8 [19.45(1650|126 | 120 10(19.45 |0.39 |56.41
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Toa tia: dia hinh bang phang

27/05/11

So do di mia

Song song: dia hinh doc

Bai gidng Trac dia 124



Ké ludi 6 vubng va khai trién diém
khong ché
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Cong tac nOi nghiép:
*Chuyén vé két qua do lén ban vé.

*NOi di€m dia vat theo so do, bi€u thi bang ky
hiéu Ban do.

*NOi suy duong binh d6 \
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 Tién hanh ki€m tra, tiép bién gilta cac ban vé
cung ty 1€ sau dé chinh sua va trinh bay ban
do theo quy pham thanh lap Ban do.

* Truong hop do vé bang cac phuong tién
cong nghé mdi thi s6 liéu dugc ghi vao may
do sau d6é chuyén vao may tinh va s dung
cac phan mém da dugc phé duyét dé thanh
lap Ban do dia hinh.
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8.4 bo vé mat cat dia hinh
* Do vé mat cat dia hinh dé phuc vu cho
viéc tinh toan khoi lugng dao dap, thiét ké
cong trinh ... trong cac tuyén cong trinh
nhu duong,kénh muong...
 CO hai loai mat cat la mat cat doc va mat
cat ngang.

— " —
- T
—
~
-~
-~

\\\\\\\ Tim
dudng

Vi tri do mat
cat ngang
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Trinh tu do vé mat cat

« BO tri tim dudng, tuyén véi cac coc cach
100m,cé thé tang day cac coc phu & nhiing noi
c6 thay d6i dia hinh hodc hudng di.

« POnNg thai bo tri cac coc do mat cat ngang: cé
chiéu dai 20+ 25 m vé hai phia cla tim dudng

 Tién hanh do cao hinh hoc cap ky thuat.

 Ti€n hanh vé mat cat trén gidy milimet v4i truc
ddng chi d6 cao co ty I1é 16n hon truc ngang 10
lan.
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at cat

Al

So do dom

P
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S0 d6 mat cat doc
Ty |é ding 1:500

Ty lé ngang
1:5000

-

RPN P

Mat so sanh 50.0
m

Binh d6

Po doc thiét ké

PO cao thiét ké

PO cao mat dat

55.4

56.3

51.8

53.7

57.9

Khoang cach

15

16

32

JFRG0F
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So d6 mat cat ngang tai C,

Ty |é 1:500
T C6 } T
/I " I :
; 1 1 —
| I I |
| I I !
I I I '
| | I |
I I I |
| I | I
Mat so sanh 50 m

b6 cao matdat < ™ © ~ o
3 P s T 6

Khoang cach 15 12 9 16

27/05/11

Bai gidng Trac dia

132



Chuong 9: SU DUNG BAN PO BIA HINH

9.1 Binh huéng Ban do
Pinh hudng bang dia ban ( la ban)

Dua vao goc léch tu,
xoay Ban do dé goéc
giCta dau Bac kim
Nam cham va khung
trong bén trai tao
thanh gdéc bang goc
léch tu
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Pinh hudng bang dia vat

Dua vao cac dia
vat dé dua Ban do
trung hudng vai
thuc té
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9.2 Xac dinh chiéu dai :
Duing thudc do trén ban do:

A B

d=12 mm
Ty lébdndo 1/ M=>D=d x M

1/M=1/2000=>D=dxM=12 x 2000 =
24 000 MM =24 m

Néu do d=15 mm: 1/M=1/5000 D =75m
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«Xac dinh chiéu dai : Theo toa do vudng goc

D .. —/ K =X

A( 1560m;1698m)
B(2500m;4569m)

D..={(2500—1560) +4569—1698) =3 020.966m
Cho A(2560m; 4523m); B(1440m;2456m) D=2350.93m
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9.3 Xac dinh toa do
*Xac dinh toa d6 vudng goc

|
|
5 L Po khoang KT,TL,PT,
""""" T e

AX,.=KTXM, AY,.=PTXM .

M: mau so ty |é ban do

|
|
|
|
|
|
N K >
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Nhu Vay X =X+ AX, 1 Y=Y+ AY,.

*Vidu: N(1000;1000);KT=35mm; PT=46mm,;
ty 1& bdn d6 1:10 000

LUAX =KTxM=35 (mm)x10 000= 350(m)
e AY,,=PTxM=46 (mm)x 10 000= 460(m)
X=Xt AX,7=1000+350=1350m
¢ Y =Y+ AY,;=1000+460=1460m
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*Xac dinh toa do dialy ¢, A

. Po khoang KT, TL,PT,
$ 1O TQ. Tinh:
|
: A PT
K _________ L_ ______ . (PNT PQ (pO’
|
T L KT
: AN = A,
: KL
:
|
| Trong do A ¢ ,, AA,: gia
N P

tri luGi kinh vy tuyén

27/05/11 Bai giéngAac dia 139



Nhu vay, Or= @ vt AQyr; A = Ayt A

Vi du: N(21°15"; 112°35");KT=35mm; PT=46mm,;
KL= 45mm; PQ=52mm. A¢ ,=1', A\ =1

OAA=(KT/KL)XAA, =(35/45)x 1'= 46.7"

e A= (PT/PQ)XAd ,=(46/52)x1'=53.1"

Od=¢ + Ad= 21°15' + 53.1"= 21°15'53.1"

e A 1= A+ AN = 112°35'+ 46.7" = 112°35'46.7"
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9.4 SU dung Ban do theo duong dong muc
Xac dinh do cao

Dua vao dudng dong muc do cac
khoang cach EF, EK, FK

H.=—(H,-H)*H,

EF=25mm; FK=15mm

Hk =15 (100-95)/25 + 95 =98 m
EF=27mm; FK=12 mm
/ / Hx= 12 (100-95)/27+95 =97.222 m
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X4c dinh d6 doc

P06 doc duagc tinh theo cong thuc:
1% =100% x tga= (h,,,/D,,)x100%

GOc nghiéng dia hinh : a=arctg (i%/100)

27/05/11 Bai gidng Trac dia 142



Xac dinh do doc
H,=95m; H,=100m; h,,=5m;

d,.,=15mm; 1/M=1/5000
D ,s=d, XM

Po doc gilra A va B:
i% = (h,,,/D,)x 100%

/ =100 x 5/(0.015x 5000)=6.67%
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Xac dinh duong cé do doc cho trudc
(dinh tuyén trén Ban do)

/‘ B Pinh tuyén tir A dén B khi c6 d0 doc i
cho trudc, trudc hét tinh khoang cach
ngan nhat gitra 2 dudng déng muc
trén Ban do: d=(h/i):M. Sau d6 dung
compa guay cac cung
tron c6 ban kinh =d véi tam dau
tién la A, cac tam tiép theo la
giao di€m cla cung tron
véi dudng dong muc.

Vi du: 1/M=1/ 25000;
h=5m;i=4%:

o d=5mm
m Baiy  [racdia 144
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9.5 Xac dinh dién tich

Phuong phap tam giac

A a(h +h,)M?
SABCD = 2

a= 12mm; h.=25mm

C h.=17mm 1/M=1/2000

Sreco =12(25+17)(2000)/2 = 1008 000 000 mm = 1008 m

2

a= 52mm: h:=15mm: h.=27mm: 1/M=1/5000

2

S=27300m
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Tinh dién tich bang phim

\
|
/// | \

4,,_;_,&_4_,,,_“”_\;47

/,

a=17,8mm: h.=7mm h.=6mm 1/M=1/2000

Saeco =17.8(6+7)(2000)? /2= 462 800 000 mm? = 462.8 m?
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Tin

Vi du: Dém dugc:112 6 vudng 1x1mm trén ban do

S=112(5000)2 =

27/05/11

n dién tich bang phim

-

N

SN

~

1/5000

2 800 000 000 mm? =

Bai gidng Trac dia

2 800 m?
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Phan Il: TRAC BIA CONG TRINH
Chuaong 10: Cong tac bo tri cong trinh
10.1: Khai niém vé cong tac bo tri cong trinh
“»Cong tac bo tri cong trinh thuc chat la cong tac Trac
dia chuyén ban thiét ké ra thuc dia.

“*BO tri cong trinh c6 trinh ty nguagc lai cong tac do vé
thanh 1ap Ban do.

B0 tri cong trinh chia lam 3 giai doan:

»BO tri co ban: bo tri cac truc chinh 1 cach tong quat
hudng va vi tri cong trinh trén thuc té .
»BO tri chi tiét: b0 tri cac chi tiét cong trinh

> B0 tri cac két cau ky thuadt nhu tru may, tru cau,can

truc...
05/27/11 Bai gidng Trac dia 148



10.2 BO tri cac yéu tb cd ban
10.2.1 BO tri goc bang:

) Thuan kinh ©B

7/ ~
. N
0‘/
®e 2% S N *
o* A
.
-
.
‘0

BO tri may tai O mé goc B, danh dau diém B'.

05/27/11 Bai gidng Trac dia 149



BS tri may mé& goc B, danh dau diém B”.
Trung diém B’B” la diém B cla goc AOB= 3. Sau
dé tién hanh do ki€ém tra goc AOB
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10.2.2 B0 tri doan thang

A

Thudc

<

>

* DE b0 tri can biét; hudng,1 dau doan thang.

* Khoang cach do trén ban vé la khoang cach ngang do
do phai chuyén vé khoang cach nghiéng theo dia hinh
thuc té (néu can).

S,.=D,./cosa=VD?,+h?,_

« Can ki€m nghiém thudc trudce khi bo tri,tinh s6 hiéu
chinh.

* Do kiém tra doan thang vira bé tri.
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10.2.3 BO tri dO cao thiét ké .
Mia a
L =

Bl {°_

S 77—

7 o’y
__lq_ i/ ] |<_ ______________ l-l th
H, o
Y o ____ Mat nuoc goc _ _______ . v_

H,+S=H,+b O b=H,+S-H,_

Dat may & gilra,dung mia tai di€ém gbéc A va vi tri
mat bang clia di€m can bo tri, doc so trén mia tai
A, tinh b theo cong thic , sau d6 nang hoac ha mia
tai B dé dugc sb doc b trén mia, danh dau dau mia
ta dugc dd cao can bo tri.
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10.2.3 BG tri d cao thiét ké # 5
Mia b
Mia
S
7z
A - 4 K H,

H, y .
I Matnuocgoc ____________ 2

H+S+b=H, O b=H,-(H,+S)

Trong truong hop diém can bo tri nam trén
cao ching ta chiic dau mia xudng roi tién
hanh tuong tu.
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A

Trong truong hop chuyén
do cao |én cao tu B dén A
(hoac nguoc lai), can dung
thudc thép,tinh
a=Hg+b+L-H,
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10.3 Céac phuaong phap bo tri diém
“* Phuong phéap toa do cuc: TU toa do cac diém tinh

goc va canh o = arcta( Y. Y. :
OB XB_XO
A B oo, = arctg( )l; :I;’O)

>

DOB=\/(XB_XO)2+(YB_YO)Z

O [3=(X o~ Tona

*Dat may tai O ngam vé A,ma goc B, trén hudng nay
do khoang D, sé dugc B .
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“* Phuong phap toa d6 vuéng goc: dua vao ludi 6
vubng va toa db cac diém.

I\|18

T ___________ .I N19 AX:XK_XN]_O

| |

: : AY:YK'YNlo

| |

: K ' Dattrén truc Y khoang AY

! f ' xac dinh diém P,sau d6 dat

| A AX | mvéy tai P dL_rng~gc’)c vuc“)_nAg va
N , datdoan AX se dugc diem K
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“*Phuong phap giao hoi thuan,tam giac

v P '« ”

o ¢ /
> K >’X
. v N 7 B3 NN
’ B1 \\ d B1 \\
A/u A/éz/*
B B

A A
Dua vao toa do cac diém Sau khi b6 tri diém K theo

tinh géc B,, B,tUr 2 di€ém gbc  phuong phap giao hdi géc,
AB dung 2 géc tuong Ung, dat may tai K do goc, tinh
giao diém 2 hudng 1a diém  toa do chinh xac diém K,
can bo tri dua diém K vé vi tri dang
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Phuong phap dong hudng,giao hoi canh

[ ==

Panh dau cac diém KN tai
noi 6n dinh, dat may tai K,,N,
ngam vé K,,N, giao diém 2 tia

ngam la di€ém P

05/27/11

Bai gidng Trac dia

Dung thudc do 2
khoang cach D,, D,
tUr 2 di€ém goc A,B sé
bo tri dugc diém K
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Phuong phap dinh vi theo dia vat
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05/27/11

Dung c6t thang dung

-
-
-
-
-,
-
-
-
-
-
-,
-

Bai gidng Trac dia

* BO tri 2 may

kinh vy vudng
goc vdi nhau
cung dung cot.

&N
UL

160



Chuyén truc lén tang cao

e Dung may chiéu dung Laser hoac may kinh vy.
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May Laser chiéu dung
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BO trfi duong thang thiét ké

Dung tia ngam nghiéng may kinh vy dé xac dinh dudng
doc thiét ké
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BO tfi mat phang san lap

Hudng do doc

-1.3 -1.5 -1.5
+1.1 +1.3

+1.2
-0.7 -0.5 -0.9

* Phuong phap do cao dinh ludi san lap.
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Bai gidng Trac dia

164



*Phucng phap co gidi cé diéu khién bang thiét bi Laser

May Laser diéu khién tu ddng cac thiét bi san lap

theo mat phang ngang.
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BO tri cac diém chinh dudng cong

Hudng tim :Td T \
dudng ’

K=(TBR/180)
p=R/cos(6/2)-R

B
T= Rig(6/2)
Jo
-

\T,

O """""""""" Hudng tim
dudng

« Pat may tai B ngam vé hudng tim dudng, dat doan T xac dinh Td, Tc,
md goc ¢/2, dat doan p duagc dieém G
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10.4 Do ve hoan cong

*Do vé hoan cong nham muc dich:xac dinh
toa d6, d6 cao cUa cong trinh,xac dinh cac
sai SO bo tri cong trinh...

Do vé hoan cdng vao cac thoi diém két thic
cac giai doan thi cong: hd6 moéng, tang ham...

*Ca s& Trac dia: cac truc cong trinh,ludi 6
vudng xay dung,ludi Trac dia khao sat...

*Dlng phuaong phap do vé Ban dob dia hinh
dé do vé hoan cong.
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NOi dung do vé hoan cong

*Do cong trinh ngam:phai do vé trudc khi bj
lap dat, xac dinh toa d0, vi tri cac 6ng ngam,
day ngam...

*Do cac cong trinh trén khéng: vi tri cac cot tru,
d6 cao cac xa ngang,khodng cach dén cac cong
trinh khac...

*Do v& mong nha: xac dinh vj tri d6 bé tong,
dat chan cot...

Do vé dudng: kiém tra cac yéu td6 dudng
cong, dinh géc ngoat...

o 2 g
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Chuong 11.
Quan trac bién dang cong trinh

11.1 Khai niém:

* Trong qua trinh s dung do cac nguyén nhan
khac nhau lam cho céng trinh bj bién dang nhu
lin,nghiéng,nt,dich chuyén...

e Muc dich quan trac bién dang la dé phat hién
ra va c6 bién phap xu ly kip thoi.

» Can phai lap phuong an va ké hoach do quan
trac cho tung coéng trinh trudc trong va sau khi
thi céng xong cling nhu trong qua trinh s& dung
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11.2 Quan trac ltn coéng trinh

«Xac dinh d6 nang lén ctia hd mong:
Khi dao h6 méng, day hé méng bi nang Ién
do dat da bi béc di. Khi xay dung coéng trinh
dd nang Ién gidm dén 0 khi khéi luong
cong trinh gan bang khoi luong dat da bi
boc di.

*Trudc khi dao hé mong ta khoan cac 16
quan trac va dong cac moc, xac dinh do
cao cac moc.

*Trong qué trinh dao va sau khi dao ho
mong xac dinh do cao cac moc, tu do tinh
do nang Ién cua hd moén
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11.2 Quan tac ltn cong trinh

*D3at cdc mOc quan trac Iin tai cac noi can
guan trac .

Do dd cao chinh xac cac méc vao céac
thoi diém , chu ky quan trac.

*Can bo tri 3 moc do cao goc G gan
nhung ngoai vung anh hudng Iin cua cong
trinh.

*Chu ky dau tién do 1tn khi xay xong
mong, cac chu ky tiep lic xay xong 25%, 50%,
75%, 100% khoOi lugng cong trinh.

*Thong nhat dudng do trong tat ca cac
chu ky.
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So do 1an qua céac chu ky

PO [tn mm
o
R
-10 >\
\\\\\

Al
/
/

Moc 2

[/

Thai gian
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K&t qua quan trac lan (mm)

Chuky| 1 2 3 4 5 6 7
MGc | 2 3 5 11 | 13 | 15 | 16
M6c 1 2 4 6 7 9 12
Méc Il | 0 3 7 8 10 | 13 | 17
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11.3 Quan trac dich chuyén ngang cla cong
trinh
Do tac dung cla ngoai luc cong trinh bj dich chuyén

—

Pé quan trac do dich chuyén ngang ta can xac dinh
toa do cac di€m quan trac.
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Phuong phap dong hudng

Ad=(y xD)/p
Y D A 1
i T IAd
A!

« Cach 1: Dung may do goc dich chuyén ctia moc
quan trac A sau 1 chu ky la y sau do tinh Ad theo
cong thurc.

*Céach 2: Dung bang ngam di dong do truc ti€p Ad:
dat may tai | ngam vé Il, dat di€m 0 clia bang ngam
di dong tring moc quan trac, diéu chinh cho bang
ngam trung hudng 1,11, doc so trén thudc dugc Ad.
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Phuong phap tam giac

Xay dung mang ludi tam giac gdm cac moc quan trac
va cac diém goc G xa cong trinh, xac dinh toa d6 céac
moc theo chu ky sé biét d6 dich chuyén cla cong trinh

——

b TITFTTTTRATIT T TR
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Phuong phap do goc

Ad
WW

|||||||||||||||||||||| TR TR N 5
AB, S W &
<

' \ B
Sau 2 chu ky do tinh

Ad=(S,;x AB,+ S, XAB,)/12p

A2

05/27/11 Bai gidng Trac dia BZ



11.4 Quan trac do nghiéng cong trinh

T tg d =d/h
B i
- C6 céc phuong phap:
il * Phuaong phap tha doi
i JL * Phuong phép chiéu ding
’ * Phuong phép do goc

*Phuong phap toa do

“*Phuong phap tha doi don gidn nhat xac dinh
truc tiép d
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“*Phuong phap chiéu ding:

d, |
Ad, T~ ==--___ JB
Ad ~ /Ad: +Ad?
Ad, =Ad, (1+—2
A A( dA
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“*Phuong phap do goc:

05/27/11

APy
—\—~\/(: ~~B
K dg

Ad ~ /Ad® + Ad?
dA AdA — dAABA

P

d.A
AdB — B BB

p 180
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“*Phuong phap toa db
Po tat ca cac goc tu do tinh toa do dinh cong trinh theo
chu ky, su chénh Iéch toa do sé cho biét d6 dich
chuyén cula cong trinh

A
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