' BAI GIANG
TRAC DIA DAI CUONG



CHUONG 0
GIOI THIEU MON HOC

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

- Cac dung cu va cac phép do dac co ban

- Hé théng Iuwdi khdng ché trac dia

- Thanh lap ban do6 dia hinh va mat cat

- Cong tac trac dia trong cong trinh



CHUONG 0
GIOI THIEU MON HOC

Chuwong 1: Trai dat va cach biéu thi bé mat dat
Chuong 2: Khai niém vé ban doé dia hinh
Chuong 3: Tinh toan trac dia

Chuong 4: Dung cu va phuong phap do goc

Chuong 5: Dung cu va phuong phap do dai
Chuong 6: Dung cu va phuong phap do chénh
cao

Chuong 7: Khai niém vé Iudi khdng ché trac
dia :



CHUONG 0
GIOI THIEU MON HOC

Chuong 8: Lap luwdi khong ché toa do do vé
bang dudng chuyén kinh vi

Chuong 9: Lap Iuwdi khéng ché dd cao bang
dudng do cao cap ky thuat
Chuong 10: Do vé ban do6 dia hinh

Chuong 11: Céng tac trac dia co ban trong bo
tri cong trinh.



CHUONG 1

TRAI DAT VA CACH BIEU THI BE MAT PAT



1.1 HINH DANG, KICH THUOC TRAI DAT

1. HINH DANG
- I?‘é mat trai dat thuc cé hinh dang 16i I6m, gob
ghé, khdng co phuong trinh toan hoc dac trung

+ 29% bé mat |a mat dat

+ 71% bé mat la mat nudc bién

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



1. HINH DANG:

- BDinh nghia mat Geoid: la mat nudc bién trung
binh, yén tinh, xuyén qua cac luc dia va hai dao
lao thanh mat cong khep kin




1. HINH DANG

- Pac diém ctia mat Geoid:

+ Mat geoid khong c6 phuong trinh toan hoc cu
thé

+ La mét dang thé

+ Phuong phap tuyén trung vdi phuong day doi

- C6ng dung cua mat Geoid:
+ Xac dinh do cao clia cac diém trén bé mat dat



2. KICH THUGOC

- Do mat geoid khéng cé phuong trinh bé mat
nén khong thé xac dinh chinh xac vi tri cac doi
twong trén mat dat théng qua mat geoid

- Nhin tdng quat thi mat geoid c6 hinh dang gan
gidong véi mat ellipsoid

- Chon mat ellipsod lam mat dai dién cho trai dat
khi bi€u thi vi tri, kich thudc cac doi tuong trén
mat dat
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2. KICH THUOC

- Cac dac trung co ban cua mat Ellipsoid:
+ Ban truc IGn (ban kinh |6n): a
+ Ban truc nho (ban kinh nhd): b

1 a-b

+Podet: a=—=
f a

- Trong trudng hop coi trai dat 1a hinh cau thi
ban kinh trung binh R = 6371km

11



2. KICH THUOC

- 4 diéu kién khi thanh lap mat Ellipsoid toan cau:
+ Van toc xoay cua E bang van toc xoay cla trai
dat

+ Trong tam E trung véi trong tam trai dat

+ Khoi lvong E twong duong véi khoi luong tdat

+ Tong binh phuong do léch gilra ellipsoid va
geiod la cuc tiéu Zézﬁmin

- C6ng dung cua mat Ellipsoid:

+ P& lam co sd xac dinh thanh phan toa do

12



2. KICH THUGOC

- Cac loai ellipsoid da va dang s dung tai Viét
Nam

Tacgid | Quoc |Nam | Ban kinh I6n | Ban kinh nhé | D0 det

gia a (m) b (m)
Everest Anh 1830 | 6.377.276 6.356.075 1/300,8
Krasovski [Lién X6 | 1940 | 6.378.245 6.356.863 1/298,3
(ch)

WGS 84 Hoa Ky 1984 | 6.378.137 6.356.752,3 |1/298,257

13



1.3 HE TOA PO BIA LY (o, A)




1. KINH TUYEN, VI TUYEN:

P,

- Kinh tuyé&n: giao tuyén ctia mat phang chira truc
quay trai dat véi mat Ellipsoid trai dat

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

+ Cac duong kinh tuyén hoi tu tai 2 cu'c bac, nam
cua Ellipsoid



1. KINH TUYEN, VI TUYEN:

- VT tuyén: giao tuyén clia mat phang vudng goc
truc quay Ellipsoid vdi mat Ellipsoid trai dat
+ Vi tuyén goc la dudng xich dao

+ Cac dudng Vi tuyén la nhitng vong elip dong
tam, tdm nam trén truc quay Ellipsoid



2. KINH DO, Vi DO:

- Kinh d6 (A): ctia 1 diém la géc hop bdi mp chira
kinh tuyén gbc (greenwich) v&i mp chira kinh
tuyén qua diém doé

+ Gia tri kinh d6: 0° déng — 180° déng
00 tay — 180° tay



2. KINH DO, Vi DO:

- Vi do (¢): ctia 1 diém la goc hap bdi phuong day
doi qua diém do véi mp xich dao

+Gia tri vi do: 00 B&c — 90° Béc

09 Nam - 90°9 Nam



1.4 PHEP CHIEU GAUSS VA HE TOA DO

VUONG GOC PHANG GAUSS - KRUGER
1. PHEP CHIEU GAUSS
P

h -



1. PHEP CHIEU GAUSS

- Chia trai dat thanh 60 mui (6°). Banh s6 th tu
t 1- 60

Mui 1: 0° — 69 dong

Mui 2: 6° déng — 12° déng

Mui 30: 1749 déng — 180° dong

Mui 31: 1800 tay — 1740 tay

Mui 60: 6° tay - 0°



1. PHEP CHIEU GAUSS




1. PHEP CHIEU GAUSS

- Cho elip trai dat ndi tiép bén trong hinh tru
ngang
- Chiéu lan luot ttrng mui 1én hinh tru ngang

, -



1. PHEP CHIEU GAUSS

- Cat hinh tru ngang theo phuong doc dé dugc
mat phang chiéu

RN RN 1N
/ AN / AN / N\
/ / / \

\ \ xich fiab
|
| | | | | |




1. PHEP CHIEU GAUSS

- Dac diém cuia phép chiéu:
+ Phép chiéu hinh tru ngang, dong goc.
+ Trén mdi mui chiu, kinh tuyén truc va xich dao

la cac du'ong thang va vuong goc nhau.
+ Poan thang nam trén kinh tuyén truc khéng bi bién

dang vé khoang cach, cang xa kinh tuyén truc thi do
bién dang khoang cach cang I6n, k = 1,0014

+ M&t doan thang bat ky khi chi€u 1&n mp chiéu
c6 sO hiéu chinh d6 dai do bién dang khoang

cach cua phép chiéu la: AS—;I; S

Trong do y la toa d6 trung binh theo phuong vy
clia 2 diém dau va cudi, R=6371km




2. HE TOA PO VUONG GOC PHANG GAUSS -

KRUGER
- MOi mui chiéu thanh 1&p mot hé truc toa do
vudng goc phang

X(N)

// | \\

~YE)

+ Chon truc x trung vd&i kinh tuyén truc
(gilra, trung uong) ctia mui chiéu, co
chiéu (+) 1a hudng Bac.

+ Chon truc y trung voi duong xich
dao, co chiéu (+) Ia hudng Bong.



2. HE TOA PO VUONG GOC PHANG GAUSS -

KRUGER
/>§(N)

Quy Uac :

| - Trude gia tri toa dé y phai ghi
Y rd sb thd tv clia mui chiéu.

- D&i truc x vé bén trai 500km.




2. HE TOA PO VUONG GOC PHANG

GAUSS - KRUGER

- Vi du: cho diém M co toa d6 quy wdc nhu sau M
(x = 1220km; y = 18.565km). Hai didm M n&m
trong mui chiéu th&r may? Va vi tri cia M trong
mui chi€u nay?



1.4 PHEP CHIEU UTM VA HE TOA B0 VUONG

GOC PHANG UTM
1. PHEP CHIEU UTM (UNIVERSAL TRANSVERSE

MERCATOR)
- Chia trai dat thanh 60 mui (6°). Panh so th tu
tv 1- 60

MUi 1: 1800 tay — 1740 tay

MUi 2: 1740 tay — 1680 tay

Mui 30: 6°tay — QY
Mui 31: 00 — 69 déng
Mui 60: 174° déng — 180°tay



1. PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

- Cho Elipsoid trai dat cat qua hinh tru ngang tai 2
cat tuyén, 2 cat tuyén cach kinh tuyén truc 180km

/ / \ \\
/ [ \ \
] ‘; |
E | 180km180km | E1 |
| |
( \ I J \
\ | ‘u
‘ | r / ‘
\ /
. \ /
N o - AN S/

;P 1,



1. PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)

- Chiéu tirng mui 1én hinh tru, sau dé cat hinh tru
theo phuong doc duwoc méat phang chiéu

X(N)

—Y(B)

—— Reomg cafityer
Nooag kinh tuyed truc [~

~ Nobmg cafituyed




1. PHEP CHIEU UTM (UNIVERSAL

TRANSVERSE MERCATOR)
- Dac diém cuia phép chiéu:

+ Phép chiéu hinh tru ngang, déng goc

+ Trén moi mui chiéu, kinh tuyén truc va xich dao
|a cac dudng thang va vudng goc nhau

+ Tai kinh tuyén truc: hé s6 bién dang khoang
cach bang 0,9996. Tai 2 cat tuyén: hé sd bién
dang khoang cach bang 1

+ Phép chiéu UTM cé do bién dang khoang cach
phan bé déu hon so véi phép chiéu Gauss



2. HE TOA PO VUONG GOC UTM

- M&i mui chiéu cé 1 hé toa db

X(N)

500km

—VY(E)

Quy Uac :
+Trudc gia tri toa dd y phai ghi
ro so thir tw clla mui chiéu.
+Ddi truc x vé bén trai 500km.

+Ddi truc y vé hudng Nam
10.000km (d6i v&i cac nudc &
Nam ban cau)

- Hé toa d6 VN-2000 cua Viét Nam hién nay
dung phép chiéu UTM



1.6 HE DO CAO

1. Dinh nghia dé cao: B
H, H, H, Geoid

P6 cao cta 1 diém la khoang cach t diém do
dén mat geoid tinh theo phuong day doi



1.6 HE DO CAO

2. Dinh nghia chénh cao :

B
—F T
~# P a
#/ #b \\\\ B C
. h AB . C
£ #
#
A o
H A HB HC Geoid

Chénh cao gilra 2 diém la chénh Iéch d6 cao cua
di€ém nay so vdi diém kia (diém A so vdi diém B)



1.6 HE DO CAO

_ B
hAB - H = HA . —F T
_ a EN th
hBC o HC _ HB h 8 # S
— HB — HA"'hAB #\;\
— HC = HB T hBC B c
H, H, ; Geoid

3. D6 cao gigd dinh cua 1 diém: 1a khoang cach ti
diém dé dén mat Geoid gia dinh tinh theo phuwong
day doi
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1.7 GOC PHUONG VI - GOC BINH HUONG

2. GOC PHUONG VI

2.1 GOC PHUONG VI THAT
- KN: Goc phuong vi that
cia 1 doan thang la goc
bang, hop bdi huwdng bac
v that (qua diém dau doan
thang) dén hudng doan
thang tinh theo chiéu kim
dong ho. K/h: Ath




2.2 GOC PHUONG VI TU

- KN: Goc phuong vi tw
cia 1 doan thang la
goc bang, hop bdi
hudng bac t (qua
diém dau doan thang)
dén hudng doan thang
tinh theo chiéu kim
dong ho. K/h: At

=,

il 14 N



2.3D0O LECH TV

- Gia tri goc léch gitta huwdng bac that va bac ti
xét tai 1 diém. K/h: &

- DO léch t gobm:

+ PO léch tu dong
(6>0)

+ PO léch tir tay
(6<0)




3. GOC BINH HUONG

3.1 KHAI NIEM

- KN: goc dinh hudng
cia 1 duong thang la
goc bang hop bdi
M\ \ huwdng bac clia dudng
N song song KT truc
(gitta, TW) dén hudng
duong thang tinh theo
chiéu kim déng ho6
K/h: oy




3.2 DAC PIEM GOC PINH HUGNG

- G6c dinh hudng cua 2
huwdng ngudc nhau trén
cung 1 doan thang
chénh nhau 180°

oy = Oy + 18009
- GOc dinh hudng co
gia tri tir 0° - 360°

- Gia tri Goc dinh
hudng khong do duoc
truc tiép



3.3 QUAN HE GIUA GOC PINH HUONG VA

GOC PHUONG V| THAT:

h
24V :Alt/IN Ty
Vi :AzSingﬁi
A, =4 =4,

- A 1a d0 kinh dia ly diém |
- Mg la do kinh dia ly cua
kinh tuyén truc

- @ la do vi dia ly diém i




1.8 CAC BAI TOAN VE GOC PINH HUONG

1. BT1: TINH GOC BANG TU GOC DPINH HUGNG

- Blé,t OLOA; aOB
- Tim: B?

B = oo - 0oa




2. BT2: TINH GOC PINH HUONG TU GOC BANG

- Biét: agp; B
- Tim: app

Oog = Ooa T P




3. BT3: TINH CHUYEN GOC PINH HUONG

- Biét: aag; By; By
- T‘|m (XBC; O(‘CD
+ TH1: cac géc bang B nam bén trai tuyén




3. BT3: TINH CHUYEN GOC PINH HUONG

+ TH2: cac goc bang B nam bén phai tuyén

Ogc = Opg - By + 180°

dcp = Oge - P2 + 180° = a,p - By - B, + 2x180°
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1.9 BAI TOAN TRAC DPIA CO BAN

1. BAI TOAN THUAN:

- Biét: Toa d6 B(x,y); age; Sge

- Tim: Toa do diém C

* Xc = Xg t AXgc

*Yc =Ygt AYge

* Xc = Xg + SpcCOSOg-

* Yo =Ygt SpcSinoge

AXgc

Yc



2 BAl TOAN NGHICH

- Biét: Toa d6 A(Xa, Ya); B(Xg, Vg);

- Tim: azg; Sag
“ TIm Sy
+ Tinh: AX,g= Xg - Xa

AYas= VB - YA

+S,, = \/AxiB +Ay2,

 Tim oage:

AXpg> 0 AXpg> 0
Ayag<0 Ayps> 0
B — B
3 \
B
AXpg< 0 AX,g< 0
Ayag<0 Ayps> 0




2 BAl TOAN NGHICH

+ Tinh: AX\g= Xg - Xp ; AYAg™ Y - YA

, A
+ Tinh: o, = arctg( Y ne )

AX \g

+ Xét dau:

* Néu:(AX,5>0; Ay,g>0) =ABel =a,5= a4

)

o NEU:(AX <0 Ayx>0) ABell =op5 = 1800 - o

¢ Né’U(AXAB<O, AyAB<O) :>AB€|” :>G‘AB =18OO+(XO
)



CHUONG 2
KHAI NIEM VE BAN DO DIA HINH
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KHU TAI DINH CU

BAN DO BIA HINH
Tén t6 chiic:
Dia diém:
10 86: 14

5096 RAP MANH

2.1. BAN DO VA MAT CAT DIA HINH
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2.1. BAN DO VA MAT CAT DIA HINH

1167
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1. BAN DO DIA HINH:

- Ban do dia hinh: 1a hinh anh thu nhé mét phan
bé mat dat 1én mat phang nam ngang véi mot
phép chi€u va moét ti 1é nhat dinh.

- N6i dung cua ban do dia hinh bao gom:

« Dia vat nha clra, dudng sa, ao ho, cay coi, tru
dién...

* Dia hinh (ddng dat); 1a nhirtng diém thé hién su
16i 1dm hay cao thap clia bé mat dat.



2. MAT CAT BIA HINH:

- Mat cat dia hinh: 1a hinh chiéu thu nhd theo ti
|& nhat dinh mat cat mat dat theo mot huéng da
chon 1&n mat phang thang ding.

- Mat cat dia hinh duoc chia thanh 2 loai :

» Mat cat doc: dugc thé hién theo 2 ti I& dirng va
ngang, ti 1&é ding thudng I&n hon ti 1€ ngang 10
lan

» Mat cat ngang: c6 ti 1& dirng va ti 1& ngang
bang nhau.



2.2 TY LE BAN PO

1. DINH NGHIA TY LE BAN PO:

- Ty Ié ban do: la ty sb6 gilta do dai mot doan
thang trén ban dd véi dd dai cla chinh doan
thang doé ngoai thuc dia.
- Ky hiéu: — hoac 1/M ho&c 1:M

TY LE 1:500

lcm trén ban d6 biang 5m trén thic dia

1010 a ] 10 20 A0




2. DO CHINH XAC CUA TY LE:

- D6 chinh xdc ban do theo ty Ié. t= 0,1mmxM
(=D, =0, TmmxM

3. PHAN LOAI BAN PO THEO TY LE:

- BDBH TL Ién: 1/500; 1/1000, 1/2000, 1/5000

- BDDH TL trung binh: 1/10.000; 1/25.000;
1/50.000

- BBDBH TL nhao: 1/100.000; 1/200.000;
1/500.000; 1/1000.000




2.4. BIEU DIEN PIA HINH LEN BDDPH:

- Biéu dién dia hinh co thé si* dung cac phuong
phap: phoi canh, t6 bong, ghi d6 cao, dudng déng
muc

1. Phu'ong phap ghi do cao.

- Thé hién lai chinh |
xac gia tri cao do
tal cac diém do
trure tiép ngoai
thuc dia.

Racl

Dij G
tra nudc ¥ 076

065

L 2 L !



2.4. BIEU DIEN PIA HINH LEN BDDPH:

2. Phuiong phap du'ong dong mure:

57



2.4. BIEU DIEN PIA HINH LEN BDDPH:

- Burong dong mue: 1a dudng ndi lién nhitng diém
co cung cao do trén bé mat dat



2.4. BIEU DIEN PIA HINH LEN BDDPH:

- Pac diém duong dong murc:

+ Cac dudng dong mic khong song song
nhung khong cat nhau

~+ Cac diém nam trén cung 1 dudng dong
mu'c thi cO cung cao do

+ Khu vuc co mat do duong dong mu’c cang
day dac thi do doc mat dat tai do cang lon va
nguoc lai

+ Cac duong dong muc ke nhau chénh
nhau mot gia tri cao do cO dinh, dudc goi la
khoang cao deu



2.4. BIEU DIEN PIA HINH LEN BDDPH:

- Khoang cao déu durong dong muc:

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

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

+BDDH ty Ié cang I6n thi chon khoang cao déu
co gia tri cang nho va nguagc lai.

+Khu vuc mién nui chon gia tri khoang cao déu
I6n hon khu vuc déng bang



2.5 BIEU DIEN DIA VAT TREN BDPH

- Ky hiéu theo ti Ié: ritng cay, dong cd, cong vién,
nha 08, dinh, chua...

- Ky hiéu phi ti 1&: diém khong ché, cot km, tru
dién, cay doc lap, giéng dao...
- Ky hiéu n(ra ti 1&: dudng sat, dudng 6td, song...
- ky hiéu chu giai:

8- 20

A g
KH cau: 0

KH cay: %8



2.5 KHAI NIEM VE O DOC VA GOC DOC MAT PAT

Py . w A’ - h
-D9 doc mat dat: e =10V =

AB

-Géc déc mat dat: v,, = acrtgi,




CHUONG 3
TINH TOAN TRAC DIA




3.1 KHAI NIEM VE CAC PHEP DO TRONG T DIA

1- Po truc tiép:

La dem so sanh dai lvong can xac dinh véi don vi
do (dung cu do)

2- Do gian tiép.

La di tinh dai lvong can xac dinh théng qua cac
dai lvong do truc ti€ép bang moéi quan hé ham sé
nao do.

3- Do cung do chinh xac:

Cac két qua do lap dugc xem la cung dcx khi nd
dudoc tién hanh véi cung moét ngudi do, cung dung
cu do va cung diéu kién ngoai canh nhu nhau.

4- Do khac do chinh xac: 64



3.1 KHAI NIEM VE CAC PHEP DO TRONG T DIA

Cac két qua do lap duodc xem la khac dcx khi nd
duoc tién hanh véi khac ngudi do hoac khac thiét
bi do hoac khac diéu kién ngoai canh.

5- Do vira du:

S6 luong do vira da la s6 lan do dé biét duoc gia
tri cGa dai lvong. Doi vdi tirng dai lvong riéng biét
thi két qua do lan dau tién cua dai lvong la s6
lwong do vua du

6- Do thua:

S6 lwgng do nhiéu hon vira du la so6 luvong do
thira. Khi do 1ap 1 dai lwvong n lan thi n-1 [an Ia sO
lvong do thua.



3.2 SAI SO CUA CAC KET QUA PO MOT BAI LUONG

Khi do lap 1 dai lvong n lan, va biét trudc gia tri
thuc cua dai luvong:

X: gia tri thuc cua dai luvong

X; . gia tri do lan th(& i cia dai luong

A. = x.— X la sai s6 thuc cta lan do th&ri (i = 1: n)

I
Khi do lap 1 dai lvong n lan, chua biét duoc gia
tri thu'c cua dai luvong:

X1g: gia tri xac suat nhat cta dai luong

X. . gia tri do lan th i cda dai lvong

v, = X,— X7g la sai s xac suat nhat cta lan do
tha i (i =1= n)

Sai sO dudc chia thanh 3 loai: .



3.2 SAI SO CUA CAC KET QUA PO MOT BAI LUONG

7- Sai s6' nham 1an:

La loai sai sO sinh ra do ngudi do thiéu can than.
N6 c6 thé duoc phat hién néu do lap it nhat 1 lan
2- Sai so hé thong:

La loai sai s6 sinh ra do tat ctia ngudi do, do
dung cu do chua duoc hoan chinh hoac do diéu
kién ngoai canh thay doi theo quy luat. No cé gid
tri va dau khéng doéi va duoc Iap di, 1ap lai trong
cac /an do.

No cé thé duoc loai trir hoac han ché anh hudéng
bang cach ki€m nghiém va diéu chinhdung cu do



3.2 SAI SO CUA CAC KET QUA PO MOT BAI LUONG

S dung phuong phap do thich hgp, tinh s6 hiéu
chinh vao két qua do.

3-Sai s6 ngau nhién:

Sinh ra ti két qua tac dong qua lai clia nhiéu
ngudn sai s6 khac nhau. N6 cé gia tri va dau
khéng thé xac dinh trudc.

C4c tinh chat cia sai s6 ngau nhién:

68



3.2 SAI SO CUA CAC KET QUA PO MOT BAI LUONG

1- Tinh chét gioi han.

Trong dk do dac xac
dinh, ssnn khong
vuot qua mot gidi han
nhat dinh.

2- Tinh chét t4p trung: il
ssnn co gia tri tuyét . a

ddi cang nho thi s i s o2
lan xuat hién cang

nhiéu.

Sodan xuah hiea

AT
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3.2 SAI SO CUA CAC KET QUA PO MOT BAI LUONG

3- Tinh chat déi xung:

Cac ssnn co gia tri tuyét déi bang nhau nhung
trai dau nhau thi s6 lan xuat hién ngang nhau.
4- Tinh chat bu tror:

S6 trung binh cong clia cac ssnn sé tién vé “0”
khi s6 [an do tang Ién v han

A
Ilm[] 0

N—0o0
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3.3 DANH GIA DO CHINH XAC CAC KET QUA PO

TRUC TIEP CUNG DO CHINH XAC
1- Sai s6 trung phu'ong mot Ian do: m

/iA%
m =1/ -1
N

- Cong thuc Gauss.

- Cong thuc Bessel:
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Vi dut: Cho 2 t6 dung thu'dc thép cung do 10 lan
mot canh AB da biét tri'dc chiéu dai chinh xac.
Sau khi d3 loai triy céc sai s6 nhdm lan, ssht da
tinh duoc hai ddy sai sé thuc chi bao gom ssnn.
T6 1: +4: -3; -5- +3, +2: -1; +5- -4: -3: +4 (cm)
T02: -1, +2; +8; +3; +2; -2; +9; +1; -4, -2 (cm)
HOi t6" nao do chinh xac hon?
Gial

Zn:Az' / ’Zn 2' /188
I 130 1
m. = 1 — | — 4+ m m, = = [— =+4,3cm

KL: t6 1 do chinh xdac hon
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Vi du 2: Dung thudc thép do 1ap 1 doan thang 4
lan (cung dcx) dudc 4 két qua: 1,01m; 1,02m:;
0,98m, 1,02m. Héi sai s6 trung phuwong mot lan
do doan thang trén?

Giai
-Tri trung binh: L;g = 1,01m
v, =0cm; v, =1cm; v4 =-3cm; v, = 1cm
2V

m :\ 1 =+1.9cm
n-1
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3.3 DANH GIA DO CHINH XAC CAC KET QUA PO

TRUC TIEP CUNG DO CHINH XAC

2- Sai s0 gidi han. A, = 2m

Vi du: Trong cdc két qua do cta 2 t6' & vi du 1 co

két qua do nao vuot qua gidl han cho phép k?
Gial

Agpy =2m, =2x3,6cm =+7,2cm

Agpo = 2m, = 2x4,3cm = £ 8,6cm

KL.: két qug do lan tht 7 cua té 2 (+9cm) vuot qua
giol han
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3.3 DANH GIA DO CHINH XAC CAC KET QUA PO

TRUC TIEP CUNG DO CHINH XAC

3- Sai sé trung phuong cua tri trung binh céng.M

M =T

Jn
Vi du 3: Cho hai t6 cung do mét canh AB chura biét
tri'oc chiéu dai chinh xac, két qua do 2 t6’ nhu sau:
76 1 do 3 lan duoc AB,5 = 20, 12m voi m,=+3cm
76 2 do 6 /an duoc AB,5= 20,22m voi m, = +4cm
Hoi két qua do cua t6 nao chinh xac hon?
. Gial -
M, =—==417cm M, =—%==416cm

J3 J6
KL: T6 2 do chinh xdc hon
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3.3 DANH GIA DO CHINH XAC CAC KET QUA PO

TRUC TIEP CUNG DO CHINH XAC
4- Sai sé trung phu'ong tuong doi:

SSTP tuwong d6i dudc dung dé so sanh dod chinh
xac cac dai lwvang ma khi do sai s6 do phu thudc
vao do I6n cua dai lvong do.

SSTP tuong doi chi ap dung cho tri do khoang
cach, dién tich. Khong ap dung cho tri do goc,
chénh cao

76



Vi du: Po canh S, = 100m 5 lan vdi m, =+ 1cm.
Do canh S, =2m 5 lan vdi m, = +1mm. Hoi canh
nao duoc do chinh xac hon?

Gial

m, Icm 1 m, lmm 1

s, 100m 10000 s,  2m 2000

KL. canh S, do chinh xac hon
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3.4 DANH GIA DO CHINH XAC CAC KET QUA PO

GIAN TIEP
1. Sal s6 trung phuong cua ham tri do.

F =1, x, ...x,) trong do

F la dai li'ong do gidn tiép

X, X,,...X, la cac dai liiong do truc tiép no co cédc
Sslp tu'ong ung la m,; m,,...m,

of
M = ()2 M2 +(——)’M; + ..+ ()’ M
0X,
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3.4 E)ANH GIA PO CHINH XAC CAC KET QUA PO

GIAN TIEP

2. Mot sé trirong hop dac biét:
THT: F=x,+Xx,*...+ X

=M =m +m, +..+ m?

THZ: F—-x, Xo=...- X,

= m: =(-1)°m; +(—1)2m22 +ot+(-1)°m’
2 2 2

=m;,+m, +...+m’

TH3: F = kX, +k, X, *...*k X,
2 2 a2 2 A~ 2 A

= mg =K'my +k;m; +...+Km;
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CHUONG 4
DUNG CU VA PHUONG PHAP PO GOC



4.1. NGUYEN LY PO GOC

- Goc bang (B):

la gbc hap bdi hinh chi€u clia 2 hudng ngam lén

mp nam ngang

W
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4.1 NGUYEN LY PO GOC

- Goc dung (V):
La géc hop bdi hwdng ngam va hinh chi€u cta no

lén mp nam nganZ

I’
C.d
Cd
Cd
4
Cd
U
Cd
Cd
-
C.d

\

Ce

Goc dung co gia tri duong hoac am .



4.1 NGUYEN LY PO GOC

- Géc thién dinh (2):
La géc hap bdi hudng thién dinh va huéng ngam

Z=900-V .



THIET Bl PO GOC

Kinh vi quang hoc Kinh vi dién t& Toan dac dién tu
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4.2 CAU TAO MAY KINH VI

- Gom 3 b6 phan chinh

+Bop

+ B6 phan ngam

+BO p

nan doc s6

nan dinh tdm, can bang may

kih ngam z7 b3
{daurudi)
True quay ciia .&;f;—. o 3
tng kinh iy
e v ===
e —T Gt hdm winh 46 dima
Wit 3 O v dbna
winh &4 Aimg
ke il
vidoc s e i véch 35 nEm
_Gc vl @Bna
Ongthiy varh ddnam

¥y Kinh v
ITSKP 35



4.2.1 BO PHAN DINH TAM, CAN BANG

- BO phan dinh tam
day doi, doi tam quang hoc, doi tam laser

L
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4.2.1 BO PHAN DINH TAM, CAN BANG

- BO phan dinh tam
Muc dich: dua truc chinh LL cua may qua tam
moc

Thuc hién: thay déi vi tri chan ba cho dén khi truc
chinh qua tdm moéc

Luu y: sau khi da dinh tam xong, khong duoc
thay dai vi tri cila chan ba nifa
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4.2.1 BO PHAN DINH TAM, CAN BANG

- B phan can bang

Gom thuay binh tron, thay binh dai

+ Thay binh tron: dung dé can bang so bd

Thuc hién: nang, ha chan ba cho dén khi bot thuy
tron vao gitra
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4.2.1 BO PHAN DINH TAM, CAN BANG

- B phan can bang
+ Thay binh dai: dung dé can bang chinh xac

Thuc hién: diéu chinh 3 6¢c can & dé may cho dén
khi bot thuy vao gitra

A r —— j}ﬂw Y,

AAARMMRLTTLLEVLLUR UL
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4.2.2 BO PHAN NGAM

- Ong kinh
+ MOt hé 3 thau kinh: vat kinh, thi kinh, kinh diéu
quang
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4.2.2 BO PHAN NGAM

- Ong kinh

+ Hé s6 phong dai: VX =1,/ f
f, : tieu cu vat kinh
f_ :tiéu cu thi kinh

Hé s6 phdéng dai bi€u thi mirc d6 phong to anh cla
vat x lan khi quan sat bang éng kinh
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4.2.2 BO PHAN NGAM

- Ong kinh
+ Mang ch(r thap

Dung d€ bat chinh xac muc tiéu, gobm 1 chi
dirng va 3 chi ngang: chi trén, chi gitra, chi dudi
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4.2.2 BO PHAN NGAM

- Ong kinh
Trén 6ng kinh c6 3 truc co ban

Truc ngam: dudng ndi quang tam kinh véat
va giao di€ém day chit thap
Truc quang hoc: dudng ndi quang tdm kinh
vat va quang tam kinh mat

Truc hinh hoc: truc déi xirng ctia 6ng kinh
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4.2.3 BO PHAN BOC SO

- Ban d6 ngang
Tri s6 doc phuc vu tinh goc bang

Gia tri s6 doc: 0° + 3600

- Ban do dung
Tri s6 doc phuc vu tinh goéc dirng
Gia tri s6 doc: 09 + 360° hoac 0° + + 600
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4.2.3 BO PHAN BOC SO

-9

0] i = a3 4 5 (o]
T R R R AR R AR NN N
(o] 5 < 3 =2 1 0]

0 1 2 2 4 5 5
|IIII|IIII|IIII|IIII|IIII|IIII||III|‘IIII|III||IIII|IIII|IIII|
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4.3 DO GOC BANG THEO PP BON GiAN

- PP do don gian ap dung khi tai tram may chi co
2 huwdng ngam; néu tai tram may cé nhiéu hon 2
huwdng ngam thi dung pp do toan vong

- M6t 1an do goéc don gian gébm 2 ntra lan do: nlra

lan do thuan kinh (BPD bén trai ngudi do) va nira
lan do dao kinh (BDD bén phai ngudi do)
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4.3 DO GOC BANG THEO PP BON GiAN
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4.3 DO GOC BANG THEO PP BON GIAN

- Ntra lan do thuan kinh:
+ Ngam diém 2, doc s6 ban dd ngang duoc
gia tria, ; VD: a, =20°10'00

+ Quay may theo chiéu kim dong hé ngam
diém 3, doc s6 ban d6 ngang duoc gia tri
b.; VD: b, =80°20’10"

+ Gia tri goc bang tai 1 trong nta lan do
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4.3 DO GOC BANG THEO PP BON GIAN

- Ntra lan do dao kinh:
+ Ddo kinh, ngam diém 3, doc s6 ban do
ngang duoc gia tri b, ; VD: b, = 260°20’16”
+ Quay may theo chiéu kim dong hé ngam
diém 2, doc s6 ban d6 ngang dudc gia tri a,
; VD: a, =200°10’10”
+ Gia tri goc bang tai 1 trong ntra Ian do dao
kinh: B”, = b, —a, ; VD: p”, = 60°10°06”

- DK (ly thuyét): néu gia tri goc gilta 2 ntra lan do
chénh Iéch khong qua 40” thi két qua do dat

- Gia tri goc 1 lan do don gian bang:
B1=(b2-a2+bl1-a1)/2 o



4.4 CAC NGUON SAI SO CUA MAY KINH VI

- Khi do goc bang: sai s6 2C

Nguyén nhan: do truc chinh éng kinh khéng
vuong goc vdi truc quay clia ong kinh

« noam UGS =

T

Truc ngam ly thuyét

Truc quay cua éng kinh
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4.4 CAC NGUON SAI SO CUA MAY K Vi

- Khi do goéc dirng: sai s6 MO

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

dwong vach chuan
thuc té

dudng nam ngang

Vanh do ding 101




CHUONG 5

DUNG CU VA PHUONG PHAP PO DA




5.1 CAC KHAI NIEM
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5.1 CAC KHAI NIEM

- Khoang cach ngang: giita 2 diém la khodng
cach noi gira 2 hinh chiéu cta 2 diém do
én mat phang nam ngang. K/h: S;

- Khoang cach nghiéng: gitta 2 diém la khoang
nGi truc ti€p gitta 2 diém do. K/h: D;
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5.2 DO DAl BANG THUGC

- Muc tiéu: st dung thudc dé xac dinh khoang
cach gilra 2 diém trén mat dat:
- Dung cu:

Thudc day (20m + 50m)

2 sao tieu

Bo thé: 11 cay
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5.2.1 DINH HUONG PUONG THANG

mat dat

e .

S

mp nam ngang
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5.2.2 THAO TAC PO

-M6i canh phai do 2 [an:
+ Do di: A » B (S9)
+ Do vé: B » A (S%)

PK:
AS 1 4 Q >
S = 2000 dat bang phang
AS 1 o
Qe < : dat doc

S.. 1000
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5.2.2 DO DAl BANG THUOC THEP

- D6 chinh xac: do dai bang thudc thép thdng
thudng cé do chinh xac do dai khoang 1/1000 +
1/2000. Trong truong hop cé st dung luc cang tai
hai dau thudc va thay binh dai thi dcx dat duoc
khoang 1/5000 + 1/10.000

- Ung dung: do khodng cach gilta cac diém
khéng ché do vé dudng chuyén kinh vi, hodc cac
phép do dai vdi khoang cach ngan.
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5.3 DO DAI BANG CHI LUONG CU (THI CU)

- Muc tiéu: st dung chi luvgng 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
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5.3 DO DAI BANG CHI LUONG CU (THI CU)

- Phuong phap do:
+ Dat may kinh vi tai A

+ Dung mia thang ding tai B

+ Quay 6ng kinh ngam vé mia, doc s6 CT,
CG, CD va géc dung V

—— Chagiua
-——--———chaad(-j()l—J
Pr>g V ————————————————
ﬁ-;;éiit,,__,\\
A Beamaé Traufa é .
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5.3 DO DAI BANG CHI LUONG CU (THI CU)

=S,5 = k.n.cos?

+ k = 100 la hang s6 nhan ctia may
+n=CT-CD

+ V la géc ding (doc trén BPD cua may
KV)

- Ung dung: xac dinh khodng cach gitra diém
tram may voi cac diém chi tiét khi do chi ti€t phuc
vu cong tac thanh lap ban do
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CHUONG 6

DUNG CU VA PHUONG PHAP PO CHENH
CAO




6.1 PHUONG PHAP PO CAO HINH HOC

- Dung cu do. st dung may thuay binh; thuy
chuan; nivo

Thuy binh tu déng Thay binh dién t&
113



6.1.1 DO CAO HINH HOC PHIA TRUOC

- D& xac dinh chénh cao gilta 2 diém theo pp do
cao hinh hoc phia trudc, may thay binh dat tai
1diém, mia dung tai diém con lai, do chiéu cao

may

mia

-
=]
mat geoid




6.1.1 DO CAO HINH HOC PHIA TRUOC

- Quay 6ng kinh ngam vé mia doc sé CT; CG; CD
- Gia tri chénh cao h,g dugc tinh:

Nag =1, — Iy
vdi |, 1a s6 doc CG
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6.1.2 DO CAO HINH HOC TU GIUA

- D& xac dinh chénh cao gilta 2 diém theo pp do
cao hinh hoc tu gitra, may thuy binh dat & khoang
gitta 2 diém, duwng 2 mia tai 2 diém can do

mia mia

may

mat dat

H
Ha Ser I )
/ mat geoid




6.1.2 DO CAO HINH HOC TU GIUA

- Mia dung tai A la mia sau; tai B 1a mia truGc
- Quay 6ng kinh ngam mia sau, doc s CT;
CG(l,); CD
- Quay 6ng kinh ngam mia trudc, doc s6 CT;
CG(l,); CD
Gia tri chénh cao h,g dugc tinh:
Nag = 1o - 1
Trong 2 cach thuc do cao cua pp do cao hinh hoc

thi cach do cao hinh hoc (v gicta cho do chinh
xac xdc dinh chénh cao tét hon



6.2 PHUONG PHAP DO CAO LUONG GIAC

He
Sea ”
4 mat geoid
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6.2 PHUONG PHAP DO CAO LUONG GIAC

st dung may kinh vi hoac toan dac
dién tu
- D& xac dinh chénh cao gilra 2 diém theo pp do
cao lugng giac, may kinh vi (hoac Tddt) dat tai 1
diém, do chiéu cao may i, dung mia (hodc guong)
tai diém con lai.

- Quay 6ng kinh ngam vé mia, doc s6 CT; CG (l);
CD; goc dung v
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6.3 PP DO CAO LUONG GIAC
- Gia tri chénh cao gilta 2 di€m dudc tinh:

Npg = SppXtg (V) +1-1
S,s =100x(CT —CD)cos’V

- Ung dung: PP do cao luong gidgc chi dp dung
khi xac dinh dé cao diém dé cao do vé hoac diém
do chi tiét
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CHUONG 7
LUGI KHONG CHE TRAC DIA



7.1 KHAI NIEM CHUNG

LUGI khéng ché trac dia: 1a modt hé thdong céac
diém khong ché vdi cac cap hang khac nhau gom
thanh phan toa d6 va cao do trong moét hé quy
chiéu théng nhat

+[ U0l khdong ché foa db. la mot hé thong cac diém
khéng ché quan hé vdi nhau bdi céac tri do gbéc va canh
+LU/0] khdng ché cao do: la mot hé thong cac diém
khéng ché cé quan hé véi nhau bdi cac tri do chénh cao

Nguyén tac phat trién /ol khéng ché: tir téng thé
dén cuc bo, tir dé chinh xac cao dén dé chinh xac
thap. Cac diém hang cao la co s& dé€ phat trién
xuong cac diém hang thap hon



7.1 CAC KHAI NIEM

Cdc diém khdng ché la nhing diém hién hitu trén
thuc dia do con nguoi xdy dung nén, cdc diém
khéng ché phdi dat & nhiing noi én dinh, co kha
nang ton tai lIau dai

Muc dich xdy dung I/Gi khéng ché: cac diém
khong ché la co sé dé xac dinh toa do va cao do
clla cac ddi twong xung quanh
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7.2 CAC CAP HANG LUGI KHONG CHE

Hé thoéng Iuioi khéng ché foa do.

- Cap nha nudc: hang I, II, 111, IV

- Cap khu vuc: cap duong chuyén 1, d/chuyén 2
- Cap do vé: cap dudng chuyén kinh vi

Hé thong Iir'oi khéng ché cao do:

- Cap nha nudc: hang I, II, 111, IV

- Cap do cao ky thuat

- Cap do cao do vé
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CHUONG 8

LAP LUOI KHONG CHE TOA PO PO VE BANG
PUONG CHUYEN KINH Vi




8.1 KHAI NiEM VE BUONG CHUYEN KINH V1

8.1.1 HINH DANG BUONG CHUYEN

Co 3 dang.
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8.1.2 CAC CHI TIEU KY THUAT CUA B/C KV

Khu vuc | Chiéu dai duong chuyén cho cdc ti 1& do v& (m)

1:500 1:1000

1:2000

1:5000

Pong bang 400 800

1600

4000

\Vung nui 1200

2400

6000

Chiéu dai canh duong chuyén:

+ Canh dai nhat: 400m

+ Canh ngan nhat: 20m
S diém trong duong chuyén.
+ TOi da 30 diém

Sai s6 khép tuong dor gidl han: — <

f

1

[S]~ 2000 .,




8.2. PO PUONG CHUYEN KINH Vi

1. Do goc:
-Thiét bi: mdy kinh vi, do bang phuong phdp do
goc don gian.

+ Sai s6 trung phuong do goc: mg = 207

. n’ , , aa gh "

+ Sai s6 khép gobc gidi han: T, ==+40 Jn
2. Do dar:
-Thiét bi: thudc ddy, moi canh phdi do di va do
vé.

AS 1
<

+ Sai s6 gidi han: —<——
s~ 2000
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8.3 BINH SAI TUYEN KINH VI KHEP KIN

- Buoc 1. tinh sai s6 kheép goc T
fﬂ :Z,BdO _Zﬂlt :Zﬂdo —(n—2)><1800

So sanh 7; véi sai s6 khép goc gidi han, céac
goc do dat néu:
f, < f9"=40"%/n

Trvong hop sai s6 do goc khéng thoa man thi
phai do lai goc
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8.3 BINH SAI TUYEN KINH VI KHEP KIN

- Buoc 2: tinh sé hiéu chinh goc vg va tinh goc

bang hiéu chinh phe f

v, =——F
p n

S hiéu chinh goc bang duoc tinh bang cach chia
déu sai s6 khép

Tinh géc bang hiéu chinh: g = * +v,
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8.3 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 hu'ong géc

a, =a_ + [ —-180"

Hoac:

a'—k = ai—' —IBJhC +1800

J J
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8.3 BINH SAI TUYEN KINH VI KHEP KIN

- Buoc 4. Tinh sé gia foa do tru/dc binh sai
AX_; =S_; xcos(«;_;)
Ay, =S_; xsin(a,_;)
- Buoc 5: Tinh sai s6 khép tuyén duong chuyén
f, =D A f => Ay
fo=y f2+ 1)

Didu kién dat Ig fy/ ES < 1/2000; néu khdng théa
thi phai do lai canh trong duwong chuyén
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8.3 BINH SAI TUYEN KINH VI KHEP KIN

- Bu'oc 6: Tinh s6 hiéu chinh sé gia toa doé va tinh
s6 gia toa do hiéu chinh

f f
V = — xS, .1V S

AX_ | ZS i—j 7 Ay ZS

SO hiéu chinh cho sé gia toa dé phan phoi theo
nguyén tac ty 18 thuan voi chiéu dai canh

XS

Tinh so gia toa do hiéu chinh.

he . hc
AXI—J — AXI—] +VAX|—] 1Ay|—J T A>/I—j +VAy|_J
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8.3 BINH SAI TUYEN KINH VI KHEP KIN

- Buoc 7: Tinh toa do binh sai
X =X +AX"

Yi =Y, "'Aym
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8.4 BINH SAI TUYEN KINH Vi PHU HOP

Trinh tw tinh toan binh sai tiong (v 7 buoc trong
binh sai tuyén khép kin, chi khac vé cong thuc
linh 0 cac budc sau:

- Buoc 1. tinh sai s6 kheép goc T

f,=> B =Y B =g+ P —Nx180° -,
Hoac:

f,=> BY =D B =gy =D Pomai + N x180° —x

VGi N la téng sé goc do trong tuyén, ké ca goc do
noi. a,,; la goc dinh huong canh géc cudi tuyén,
a,.,, 1a goc dinh hu'dng canh géc dau tuyén
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8.4 BINH SAI TUYEN KINH Vi PHU HOP

- Buoc 5: Tinh sai s6 khép tuyén duong chuyén
fx — ZAX — (Xcuoi — Xdau)
fy = ZAy — (ycuoi — ydau)
fo=y f2+ 1)

Vor x

o » Veuoi 18 toa do diém géc & cudi tuyén,
X0y Voo 18 toa do diém géc dau tuyén
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CHUONG 9

LAP LUOI KHONG CHE DO CAO BANG
PUONG DO CAO CAP KY THUAT




9.1 HINH DANG TUYEN DO CAO KY THUAT

Co 2 dang:
+ Lol khep kin
+ JL'or phu hop
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9.2 DUNG CU, NOI DUNG VA PP PO

- Dung cu:

S dung mdy thay binh tv déng + mia (nhém, go)
hoac thuy binh dién v + mia ma vach

- Noi dung do:

Do chénh cao gitta cdc diém khéng ché trong /o

- PP do:

Suv dung pp do cao hinh hoc (v gitia theo 2 mat
mia hodc 2 chiéu cao may trén 1 tram do
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9.3 CAC CHI TIEU KY THUAT

- Chiéu dai tia ngam:
+ Chiéu dai tia ngam ti* may dén mia trung
binh 120, dai nhat khéng qua 200m
+ Chénh |Iéch khoadng cach t* may dén mia
khéng qua 5m/1 tram. Téng chénh léch vé
khoang céach trén tuyén do khéng qua 50m

+ Chénh léch chénh cao tréen 1 tram may
gitra 2 mat mia hodc gilra 2 chiéu cao may
khong qua 5Smm

+ Sai s6 khép chénh cao gidi han:
fhgh — iSO\/I(mm) 140



9.4 BINH SAI TUYEN PO CAO KY THUAT

- Bude 1:tinh sai s6 khép chénh cao: £,
f, => h—(H,—H,)
Hoac

PDK: f, < 9 =+4504/L(mm) ; trong do L la téng
chiéu dai tuyén do tinh bang km

Hodc : £, < f9" = J_rlO\/N(mm) - trong d6 N la téng
sO tram trén tuyén do, ap dung khi sé lugng tram
do trén 1km tu 25 tram do trd [én
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9.4 BINH SAI TUYEN PO CAO KY THUAT

- Bu'de 2: tinh s6 hiéu chinh chénh cao:v,,;
L.

U = —fn X T
Hodc: vy,.. = —f; X Ty
hij T h N

Trong do: |; - chiéu dai doan do cao

L : tong chiéu dai tuyén do cao

n; : s6 tram do trén doan do cao

N: tdong s6 tram do clia 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



9.4 BINH SAI TUYEN PO CAO KY THUAT

- Bu'oc 3. tinh gia tri chénh cao hiéu chinh
h?jc = hgo + vhij
- Buoc 4. tinh d6 cao hiéu chinh (binh sai)
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CHUONG 10

PO VE BAN DO PIA HINH
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10.1 CAC PP PO VE BPPH

- PP ban dac

-PP toa do vuong goc
-PP toan dac

-PP dja anh

-PP khdéng anh

-PP phéi hop

-PP do vé anh vé tinh
-PP GPS do dong (RTK)
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10.2 NOI DUNG BDDH Ti LE LON

1. Dia vat: ,

-Cac diém K/C trac dia (tv luGi do vé trd [én)

-Cac cong trinh cong nghiép, nébng nghiép, dan dung,
cac kién truc doc lap...

-Dudng sat va cac cong trinh phu tro

-Duong 6t6 chinh, dudng nhua, dudng dat, cau...

-Hé thong thay van, giéng, thap nudc, cang...

-Cac khu dat trong co dién tich tir 20mm? tré 1én

-Co6t km, co6t dien, duong day thong tin...ap dung cho
cac ti 1é:1/500-1/2000

-Cac loai cay, ranh rirng bi dén, bi chay, bai cé ven rirng,
cac khu dat trong trot

-Cac diém dan cu, dudng pho...



10.2 NOI DUNG BDDH Ti LE LON

2. Dia hinh:

-Biéu dién dang dat (dia hinh) bang PP duong
déng mtrc, ghi do cao hoac két hop gitra 2 PP
-Ghi d6 cao trén dinh nui, duwong phan thuy,
duong tu thuy, yén ngua, day thung ling, mép
nudc, sudi, ao...

-Néu khoéng cao déu h>1m thi doé cao diém mia
duoc tinh dén 0,01m va ghi trén BD lam tron dén
0,1m.

-Néu khoéng cao déu h<1m thi d6 cao di€m mia
duaoc tinh va ghi trén BD chinh xac dén 0,01m.
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10.3 PO VE BAN DO BANG PP TOAN DAC

1. Cong tac ngoai nghiép:
-Phan cong cong viéec:

+ 1 ngu'oi dung may

+ 1 nquoi ghi s6

+ 1 nguor dung mia

+ 1 nguoi vé so hoa tram do
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10.3 PO VE BAN DO BANG PP TOAN DAC

-Céc thao tac do tai moi tram do:

+ Dinh tdm, cén bang mdy tai tram do, do
chiéu cao may

+ Ngam vé hu'dng chuén, dat sé doc Ban
do ngang =0°0'0*

+ L&n li'ot ngam vé cac diém dung mia doc
s6 chi trén, chi gitta, chi du'dl, doc s6 ban do
ngang, ban do dung.
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10.3 DO VE BAN DO BANG PP TOAN DPAC

2. Cong tac noi nghiép.

-Tinh todn sé do.

+ Tinh khodng cach ngang.s. =100(CT, —CD.,)cos®V.

+ Tinh chénh cao. h, =stgV. +i—1.

+ Tinh doé cao: H, = H
-V/é ban do:

+ Chon kho gidy vé

+ Ke Lol 6 vudng

+ Trién diém khdng ché lén ban vé

+ Trién diém chi tiét Ién ban vé

+h

tram
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10.3 PO VE BAN DO BANG PP TOAN DAC

+ N6 dia vét

+ XO0a cac duong ké va so thi? tuw diém do

+ NO/i suy duong dong muc (doi voi khu do co dé
ddéc Ion)

151



CHUONG 11
CONG TAC TRAC DIA CO BAN

BO TRi CONG TRINH




11.1 KHAI NiEM CHUNG

1. Khai niém vé bo tri céng trinh:

- BTCT la xdc dinh vi tri mat bang va cao dé cua
cdc bo phan coéng trinh o thuc dia theo dung ban
vé thiét ké.

2. Co so hinh hoc va cac tai liéu phuc vu BTCT:

-C0' so hinh hoc: a5 e
A-ee- ! SRR A
B.____| T R N B
Conmo e

1 2 3 éll 5 6 7
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11.1 KHAI NiEM CHUNG

+ Truc chinh. la truc dx hoac fruc doc cua CT

+ Truc co ban: la truc xac dinh hinh dang cua CT
+ Truc chi tiét: la truc xdc dinh cac bé phan chi
tiét CT (h6 mong, cac bé phdn lap dat...)

-C4c tai liéu phuc vu bé tri céng trinh:

+ Bdn vé téng méat bang CT

+ Ban vé mong CT

+ Bdn vé mat cat CT co ghi kich thu'dc va do cao
+ Ban vé bo tri cdc truc chinh va truc co ban CT

+S0 do moc khéng ché frong kv x4y dung va
bang ké foa do, cao dé cdac méc.



11.1 KHAI NiEM CHUNG

3. Cac gial doan BTCT:

-B6 tri co ban: bé tri cdc truc chinh va truc co
ban cua CT

-B6 tri cac truc chi tiét: bo tri cac truc ngang truc
doc cua CT va bé tri cao do

-B6 tri cdc truc céng nghé cua cac cau kién va
thiét bi: b tri cdc truc céng nghé dé lap dat cadc
cau kién
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11.2 BO TRI GOC BANG VA DOAN THANG

1. BO tri goc thiét ké:

A o A e
B'F
| 1TKd
g0
0 D B

O
-B6 tri so bo:
+ Biét gia tri B, vi tri O va huong OA
+ Pat may KV tai O, & vi tri TK ngam A, chuyén
BEN =0, quay may theo chiéu kdh mo mdt goc
L. Trén hudng nay xadc dinh 1 diém bat ky gid st
la B. Lap lai thao tac trén voi vi tri DK



11.2 BO TRI GOC BANG VA DOAN THANG

-B6 tri chinh xac:

+ Do lai goc B bang 1 hodc 2 lan do, tinh gia tri
B p’

+ Tinh: AB = 8- Brx

+ Tinh: d=2£p

+ Trén hu’é’nﬁ vuéng goc voi OB ta bé tri 1 doan
d sé xac dinh duoc diém B’ va OB’ la hudng
chinh xac xac dinh goc p.
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11.2 BO TRI GOC BANG VA DOAN THANG

2. B6'tri doan thang thiét ké:

O

A
O

v
O m

S)
S

-B6 tri so bo:

+ Biét gia tri S, vi tri A va huong Ax

+ [rén huong Ax tv A dung thuoc hoac may do
khodng cach S ta danh adu duoc diém B, Ia vi
Iri so bo cua doan thang AB
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11.2 BO TRI GOC BANG VA DOAN THANG

-B6 tri chinh xac:

+ T A do lai gid tri canh AB, bang 2 Ian di va
vé, tinh gia tri TB la S’

+ Tinh gia tri AS=S"-S

+ T vi tri diém B, theo hu'dng Ax hiéu chinh mot
khoang AS ta sé duoc vi tri doan thang AB chinh
X4ac.
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11.3 BO TRI DiEM BANG PP TOA PO CUC

1. Yéu cadu bo tri:

-Gig thuyét: cho 2 diém khoéng ché AB trén mat
dat biét toa dbé A, B va toa do cdac diém trén
CTcanbo'tri 1,2 3 4.

-Yéu cdu.: xdc dinh vitri 1, 2, 3, 4
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11.2 BO TRI DiEM BANG PP TOA PO CUC

2. Tinh todn sé liéu bo tri:

- Tinh goc B (dung bai todn nghich va cadc bt vé
goc dinh huong)

- Tinh &

3. Cach bo ' tri-

- Dat may KV tai B, ngam vé A, bo tri goc B dufoc
huong Bx. Trén hu'dng Bx b6 tri 1 doan thang
S ta sé tim duioc vi tri cdc diém can dinh vi.
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11.4 BO TRI PO CAO VA PO DOC TK

N b ¢ . N

.
e
L]

L
SN e

d

pa—

AN
Hyv
v

M

<

1. BO tri do cao thiét ké;

- Gia thuyét: Biét diém gdc cao dé M co do cao
H M

- Yéu cau: bo tri diém C c¢6 cao do Hey trén vt
thang dung (cot dién, vach tuong...)
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11.2 BO TRI PO CAO VA O DOC TK

- Cdch bo tri-

+ Pat may thay chuan gida M va C

+ Ngam vé mia dung tai M, doc duoc sé doc chi
gita la a.

+ Tinh s6 doc chi giita trén mia tai C

b=H,,*a-H,

+ Quay may ngam vé mia dung tai B, nguoi
dung mia dich chuyén mia 1én xuéng cho dén
khi s6 doc chi gitia bang b, dung son vach
ddy mia ta duoc cao do thiét ké.
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11.2 BO TRI PO CAO VA O DOC TK

2. BS tri do dbc thiét ké

- Cach bo ' tri-
+ BO tri dé doc la bo tri cao do tung diém 1, 2, 3
lrén huong da chon.
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