Chuong 5:

PO VE VA SU DUNG BAN PO
PIA HINH

GV: Dao Hitu ST
Khoa Xay dung 1#
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NOI DUNG CHUONG 5

> Cac PP thanh lap bin dd dia hinh

> Cac PP xac dinh diém chi tiét khi do vé ban do
> Mt cit dia hinh

> Po khoang cach, toa dd, dién tich trén ban do

» Pwong binh do va irng dung ctia dwong binh do
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§5.1 PHUONG PHAP THANH LAP BAN PO PIA HINH
5.1.1 Khai niém
% Ban d6 dia hinh: thé hién dia vat va dang dat
% Do v& ban do dia hinh gdm cac cong doan chinh:
= Lap luoi khéng ché toa do + d0 cao:
* Do v& (v& so hoa) chi tiét dja hinh;
= Xt ly s6 liéu va vé ban do.
5.1.2 Cac phuong phap thanh lap ban do
= Phuong phap do vé toan dac

* Phuong phép do v& trén anh boc thém ¢
A A cac G.trinh va
= Cong ngh¢ GPS )
nternet

= Phuong phap tong hop

183
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§5.2 CAC PHUONG PHAP PO VE CHI TIET.
> Do V& chi tiét khi 1ap ban d6 dia hinh 1a do dia vét va déng dat (xéc
dinh ca vi tri mat bang (x, y) va do cao H)
» Do chi tiét 1a xac dinh vi tri twong ddi cua diém chi tiét v6i diém
khong che.
5.2.1 Cac phwong phap xac dinh vi tri mit bing ciia cic diém chi tiét
a) Phuwong phap toa doc cuc
A, B: diém gdc (diém khong ché); j diém can xac dinh
Thuwe dia:
Do goc cuc va ban kinh cuc (5, Sf)
V& j 1én ban db:

- Dung goc 3 xac dinh hudng c6 diém j

- Trén hudéng dé dung Sj xac dinh j
(néu v& trén gidy Sj duoc rut theo ti 18)
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b) Phwong phap giao hoi géc

> Dung xéc dinh diém & xa hodc diém thiy ma khong thé dén duoc.
> A, B: la diém géc; N: 1a diém can xac dinh.
Do ngoai thuc dia:
Can xac dinh goc B, P bang cach:
+ Dit may tai A dinh hudéng vé B, ngam N do duoc goc B,
+ Dit méy tai B dinh hudng vé A, ngam N do duoc goc By
_ X ,cotgB, +X ,cotgfS, +X , —Y )
cotgf, +cotgp,
Y, cotgf, +Y, cotgf, +(X , —X )
cotgf, +cotgp,

X

N

(Cong thitc IUANG)
N?

Y

N

B

Dung goc B, Bg = giao 2 hudng la N

185

Ve xdc dinh N? AL P2, g

185

¢) Phwong phap giao hoi canh K

> A, B: diém géc; K: diém can xac dinh
» Do canh AK va BK ta xac dinh duoc K.
» Ve lai K: V& 2 cung tron B

5.2.2 Phuong phap xac dinh d9 cao H ciia diém chi tiét

a) Po cao lwgng gidc (xem phuong phép do cao luong giac — Chuong 3)
Trong ‘do v& ban dd dia hinh, d6 cao cac diém chi tiét thuong duoc
xac dinh bang phuong phéap do cao lugng giac.
Trong phuong phap toa do cuc, khi do duoc dong thoi 3 yéu t6 (S, B
V): canh cuc, goc cuc, goc ding=> goi 1la Phuong phdp toan dac
b) Po cao hinh hoc (xem phuong phap do cao hinh hoc — Chuong 3)

» Trong truong hop dic biét, khi co yéu cAu dd cao duoc xac dinh chinh
x4c cao thi mdi sir dung phuong phap do cao hinh hoc.

> Phuong phap nay it dung trong do chi tiét vi tbn kém thoi gian va
cong stc.
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§5.3 MAT CAT DIA HINH
> Mat cat diq hinh la hinh chiéu mdt cdt mdt ddt theo huong da chon
lén mat phang thang dirng theo ti ¢ nhat dinh
> Mit cit dia hinh biéu dién hinh dang cao thip ctia mat dat ty nhién
chay doc theo mot tuyén nao do.
> Mit cit dia hinh gdm: mat cdt doc va mdt cdt ngang (2 mit ndy
thuong vudng géc nhau)
> Do vé& mit cat dia hinh gdbm cac cong doan chinh sau:
« Cam tuyén ra ngoai thuc dia (d6i v6i cong trinh y/c do chinh xé4c
vi tri di€m cao)
« Po mit cit doc
« Do mit cat ngang
« Do cao doc tuyén
* Tinh toan

z . N 187
* V€& mat cat dia hinh

187

5.3.1 Po mit cit

bé v& dugc mat cat chung ta can phai do dac xac dinh dugc vi tri
cling nhu dd cao cua cac diém can thé hién trén do6 thi mat cat.

5.3.2 V& mit cat

Cé6 do cao va khoang cach gitra cac coc (diém) ta v& dugc mat cat
doc, mat cat ngang.

Thuong truc ding thé hién dg cao H; truc ngang thé hién khodng
cach S; va:

Mit cit ngang (Ty 18 S:H =1:1)
Mit cét doc (Ty 1& S:H =10:1)
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Minh hoa cach dung diém mit cat dia hinh
Dé xéc dinh diém mat cit dua vao khoang cach S va d6 cao H:

- Ttr khoang cach S, ké duong // truc H
- Ttr d¢ cao H, ké duong // truc S

Giao hai duong ké 1a diém can xéc dinh

Puong ndi cac diém (dudng gap khuc) thé hién mat cit dia hinh

H(m) H(m)
17.42
14.94 £.00
13.52 T4 LT L
9.90 652 p-—————- ] -t
8.08 e |
S(m) S(m)
0 8 14 23 30 0 50 110 150 200
Miit cit ngang Mitcitdoc 189
189
— —
Chénh cao MD-TK (m)
Do cao thiét k& (m)
0 vy (e (] (=] (]
= o 3 4 I @
P cao mat dét (m) & S S S 3 S
Khoang cach ngang (m) \ 28,0 \ 42,5 42,0 15,0| 27,6
Tén coc A Cl C2 C3 C4
Binh db tuyén
Mit cat doc
Ty 1€ ding 1:100
Ty 1€ ngang 1:1000 190
190
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SU DUNG BAN PO PIA HINH
(Dang ban d6 gidy)

191

191

§5.4 PINH HUONG BAN PO (O THUC PIA)
5.4.1 Pinh hwéng bing dia ban

> Dit ban dd nam ngang trén mat /J\) &)
dat, dit dia ban sao cho dudng ( f ' < %
noi Bac Nam trung véi truc X ] %._*‘ '-——‘f, E”f
cua luédi toa do. =T — 7
> Xoay t& ban do cho dén khi da ~E % i M?
oay an do cho dén khi dau + / S W ] )f
9 ! X g / /@'\ R 1 )i
Bac kim nam cham chi hudéng ( ! v
. r < 5 \ a|
trung véi huéng Bac Nam cua to Bearil:lg g

ban dd. - AR 306
o \"':::'— l;;oll"' " Il “:H <
\ D \
o
o 1:40 e i ﬁ% ‘
T& e b | Fird
x 12485 i
D@ S/ AV L
192
192
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5.4.2 Dinh hwéng dua vao dia vat

Ta duva vao dia vat hinh tuyén nhu duong sit, duong 6 to,... dé dinh
hudng ban do. Bat ban do ndm ngang va xoay cho dén khi phuong cua
dia vat hinh tuyén trén ban do trung véi phuong cua dia vat hinh tuyén
d6 ngoai thyc dia.

193

193

§5.5 XAC PINH KHOANG CACH GIUA HAI PIEM
TREN BAN PO

5.5.1 Xac dinh doan thang
a) Diing thwéc khic vach dén mm
Sty 6 = Spa * M

Sp4: 1a khoang cach do dugc trén ban dd
M: Mau s6 ty 18 ban db DS s e
— )

A ok ms o
VY e

b) Diing thudc ty I o

B
AT~ pstance or 7

1500 METERS BETWEEN
TICK MERKS

1000m 750 500 250 o 1kim

FF R R RIS RE R A1 ———— 194
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¢) Duwa vao toa dé phang (x,y)
Dua vao ludi toa do trén ban do, dé c6 thé xac dinh duoc toa do
diém A(x,, v,), B(xz vg) > 2 2
4 ? Sus = ('xB_xA) +(y3 _yA)

5.5.2 Xac dinh chiéu dai dwong cong
a) Chia dwong cong thanh nhiéu doan nhé

Dung compa md khau d6 nho (da duoc xac dinh chiéu dai theo
thudc ty 1€ hoac thudc mm) =>do dém so doan

Chiéu dai dwong cong = sé doan xdo 16n khau dé + phan 1é
b) Duing s¢i ddy uén lwon theo dwong cong dé do

¢) Dung dung cu do duwong cong

195

195

5.5.3 Xac dinh toa d§ vudng goc.
Pé xac dinh toa do vudng goc cua diém bat ky trén ban do, dua vao
ludi toa d§ vuong goc phang (ludi km)

Xis1 :
X,=X+aM=X_—-bM b
Y=Y +cM =Y, —-dM ,,,9,,115, ,,,,, d
M: mau s ti 1& ban dd a
Xi
Hoac: Yi Yi+

b
X, =X '{ﬁ](xm _Xi) =X, _[mj(xm _Xi)
d
v, =Y, +[jj(m—x) = Y,-H—[m)(m— Y)

196

196

98



§5.6 PO DIEN TiCH TREN BAN PO
5.6.1 Tinh dién tich bang cach chia hinh tam giac (Po dién
tich da giac)
Dé tinh dién tich mot hinh da giac, ta chia nd thanh cac tam giac rdi
sau d6 do dudng canh ddy va chibu cao ciia no ta tinh duoc dién tich cua
tung tam giac

n

Pl = 1/2 al.hl 9 ])dagiac = : })t

i=1

?N

Sai s6 gidi han:
ap=O04M /
Trong do:

M _méu s ty 1é ban do
P _ dién tich hinh can do, don vi m?

197

Luru y: PTT=Phis)p2

197

5.6.2 Po dién tich bing luéi 6 vudng

> Pé do mot khu dat nho c¢6 dudng bién 1a mot duong cong khép kin
dung phim ké ludi 6 vuong 1x1 mm, 2x2 mm hoac 5x5 mm dét Ién
hinh can do.

I

* Pau tién dém s6 6 nguyén 5 S P 5 5 Y P Y
¢ Dém s0 6 khuyét, udc luong ST
2 6 khuyét = 1 6 nguyén el

> Tuy theo ty 1& ban dd ma ta tinh ra dugc 1 6 vudng tuong tmg voi bao
nhiéu m? ngoai thuc dia.

> Dién tich ctia khu dat bang tong sb 6 nhan vé6i dién tich cta 1 6 ngoai
thuc dia.

> Dé tang do chinh x4c, ta xoay ludi 6 vudng theo hudng khac va ta tiép
tuc dém, tinh dién tich 1an tht 2. Néu sai s6 ndm trong gidi han theo
cong thirc (*) thi 14y két qua trung binh. 198
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5.6.3 Tinh dién tich theo toa do vuéng géc.
Khi da giac c6 cac dinh da biét toa do

1 IS
P :szi (yi+1 _yi—l) - Ezyi (xi—l _x”l)
1

1
Trong d6:i =1, 2, 3,..., n la ky hiéu

s0 hi€u dinh cua da giac dugc danh so

tang theo chiéu kim dong ho.

X
/N
3
1
Luuy: 4
Khi trién khai cong thuc trén sé gap
-Khii=1 cochisbi-I=0 > gan=n y

- Khi i=n c6 chisd i+1=n+1 > gan =1
199

199

§5.7 UNG DUNG CUA BUONG PONG MUC TREN

BAN DO

5.7.1 Khai niém dwong dong mirc

Trong giGi han hep c6 thé coi duong dong murc 1a duong binh

do

> Puodng binh do: 13 duong thé hién cac diém cing do cao.
DPuong co sé 1a duong 0 mét

> Khoéqg cao déu (E): 1a chénh cao giira 2 dudng binh do

lién tiép

DPuong binh d6 me (cai): nét délm/\/

Thuong 5 khodng cao déu c6 1 binh do me; nén s& 13 céc

duong Om, £5E, £10FE, +15E, £20F, ...

Y VYV

» Duong binh d6 con: nét manh /\/ 200
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Y

a0
a0
50

N7

&

(

201

uy

Y

a tu th

uy va

Py

DPuwong phan th

560

540

520

S0
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Fa VT T 2T s

Ghi chu d¢ cao, chua v€ binh do Tim mdi lién hé thich hop

203

203

5.7.2 Dwa vao dwong dong mirc dé xac dinh dd cao
Vi du can xéc dinh d6 cao Hy cua diém N nhu hinh v&

V& dudng ngan nhat qua N cit 2 duong binh do 2 bén, rdi do a, b
a b

2 :Hi+1 -
a+b a+b

Ta co:
acod g

a
H,=H+—~ (H,_ ,—H)=28+
N i a+b( i+1 1)

Trong d6 E 1 khoang cao déu (trong vi du nay E = 30 - 28 = 2m)

30=H;,,

28 =H,<H,,,

204
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5.7.3 Xac dinh d¢ doc va goc doc
Pé xac dinh do déc, gdc dbe gitra hai diém A va B ta phai xac dinh
duoc H,, Hy va S,5 . Lam sao xéac dinh dugc H,, Hg, S5 ?

>Po doci C—

AB

Sas A

B

Byl

=gV, =

AB

i tinh bang % hodc %o
>Gée doc V

h
- Zap
V., =arctg
AB
205

205

5.7.4 V& mit cit trén ban do

Dya vao duong déng muc trén ban dd ta co thé v& duoc mat cét, doc
theo mot tuyén bat ky

A

S 206

206
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207

Truc S cung ty 18 voi ban do

207

Bai tip 1: S6 liéu khoang cach ngang 3 canh ctia tam gidc A12 nhu
hinh, va d¢ cao cua 3 diém lan luot 1a H,= 1000m, H,=975m, H,=999m.
Xéc dinh dién tich cta tam giac A12 trén mit phang nghiéng? Néu
khoang cao déu =5m, x4c dinh d6 cao cac duong binh do qua doan 12 ?

Bai tip 2: Trén ban d6 ty 1¢ 1:500 do dugc S ,z=20mm. Biét d6 cao
diém A 1a H,=15,5m, goc dbc V,z=30°45. Hay xac dinh d6 cao diém B,
khoang cach nghiéng cua duong thang AB ngoai thyc t&

208
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Bai tap 3: Do 9 diém trén mot tuyén mit cét ngang, xac dinh dugc
dd cao cua cac diém lan luot tir 1 dén 9 1a: H,=2,3m; H,=4,8m;
H,=3,7m; H,=3,2m; Hs=2,8; H=4,2; H,=3,9; Hg=4,0m; Hy=4,2m.
Khoang cach ngang giita cac diém S,,= S,;= S3,= S;5= Sgo= 10m;
Ss6= Sg7 =S75= 15m

Hay v€ mat cit dia hinh, trong do tryc S ty 1€ 1/500, truc H co ty 1€
1/500

Bai tap 4: Dién tich cia mot 16 dat 1a 1,75ha, khi thé hién 1én ban
do dugc 7cm?, hoi ban do nay c¢6 ty 1€ bao nhiéu?

Bai tip 5: Viét cong thirc tinh dién tich ctia hinh ABDEFC theo toa
do vudng goc.

209
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