TRAC PIA Phdn 3.Bdn do va mdt cat dia hinh

PHAN 3. BAN PO VA MAT CAT PIA HINH

CHUONG 6. LUOI KHONG CHE TRAC PIA

6.1. Khai quat vé lwéi khong ché tric dia
6.1.1. Khai niém

Dé xéac dinh vi tri twong ho ctia cac diém trén bé mit dat trong hé thong toa do théng nhat,
ngudi ta xay dung trén mat dat hé thdng cac diém lién hé v6i nhau bang cac hinh c¢6 dang hoc nhét
dinh. Viéc Iya chon vj tri dinh cta cac hinh nay sao cho thuén tién do truc tiép cac yéu té cua ching
v6i dd chinh x4c can thiét. T sd lidu do, tir cac phuong phap toan hoc va mbi lién hé gitra cac dai
luong do véi cac yéu to can xac dinh, s& tinh duoc toa do mat bang (x, y) va do cao ( H) cua céac
diém. Tap hop cac diém nay goi 1a ludi khdng ché tric dia .

Vay lu6i khong ché trac dia 1a: hé thong cdc diém dwoc danh dau chdc chan trén mat dat,
gitta ching lién két véi nhau boi cdc hinh hinh hoc va cdc diéu kién toan hoc chat che, dugc xac
dinh trong cung mot hé théng toa do thong nhdt voi do chinh xdc can thiét, lam co sé phdan bé chinh
xdc cdc yéu té ndi dung ban do va han ché sai sé tich liy.

6.1.2. Phan loai

Luéi tric dia Viét Nam theo Quyét dinh sé 83/2000/QP -TT ngay 12/7/2000 cua Thu tuéng
Chinh phu thi tr thang 8 ndm 2000 nudc ta s€ st dung hé quy chiéu va hé toa 40 VN-2000. Ludi
tric dia co thé chia duoc chia lam ba loai: ludi khéng ché tric dia nha nudce; ludi khéng ché tric dia
khu vuc va luéi khdng ché do vé.

Ludi khéng ché ’nhé nudc Viét Nam ca mat bfing va do cao déu duoc xay dung theo bon
hang , tr hang hang I dén hang IV. Lu61 hang I phu trum toan quoc, ludi hang IT chém day tir ludi
hang I sau d6 chém day thém dé co6 luoi hang I va IV.

Ludi khdng ché mit bang khu vuc duoc phat trién & cac ving riéng biét khi khong du sb
luong cac diém khéng ché nha nude; gdm ludi giai tich cip 1, cip 2 hoic dudng dudng chuyén cip
1 va cép 2. Ludi khdng ché khu vuc dugc chém day tir ludi khdng ché nha nuée c6 mat do day hon
nhung d6 chinh xéc thp hon.

Ludi khong ché mit bang do v& 1a ludi duge chém day tir ludi khdng ché nha nudc va khu
vuc. Ludi nay 13 cip luéi cip ludi khdng ché cudi cung vé toa dd va do cao phuc vu truc tiép cho
viéc do v& ban dd dia hinh.

Lu6i khéng ché do v& gdm dudng chuyén kinh vi, ludi tam giac nho, dudng chuyén toan dac
va cac diém chém day bang phuong phap giao hoi. Ludi khéng ché do cao do v& dugc thanh lap
theo phuwong phap hinh hoc hoéc do cao lugng giac c6 két hop do dong thoi v6i ludi khéng ché mit
bang.

Trong pham vi mon hoc nay chi nghién ctru luéi khdng ché do vé.
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6.1.3. Mot s6 chi tiéu co ban ciia lwéi khdng ché mit bing

‘ Béng 6.1
Puong chuyén Tam giac Giai tich
Cip 1 Chp 2 Céc yéu t6 dic trung hang IV Cép 1 Cip 2
0,8 10,12 0,35 10,08 Chiéu dai canh (km) 215 115 113
+5" +10" S* TF do goc ( km) +2°0 +5°0 +10°0
1: 10.000 1 :5000 S* TF twong doi canh gbc | 1:120.000 | 1:50.000 | 1:20.000
S* TF twong d6i canh yéu | 1:70.000 | 1:20.000 | 1: 10.000

6.1.4. Nguyén tic xay dung va phat trién luéi khong ché tric dia
’ Xay dung ludi theo nguyén tz?ic tur téng thé dén cuc bd, tir 46 chinh x4c cao dén do chinh xac
thap. Phuong phap xay dung ludi gobm: phuong phap tam giac dac, phuong phap da giac dac, xay
dung ludi bang cong nghé GPS. <
6.2. Céc bai toan tric dia co ban B
. X

6.2.1. Bai toan trac dia thuin B

Gid sir biét toa do diém A (Xa, Ya), biét AXap *ap
goc dinh huong va chiu dai canh AB tuong tng la X,
oA vVa Dag. Cén phai tinh toa d¢ diém B. N

Tur s6 ligu cho trude va hinh 6.1 ta dé dang 0
tinh dugc toa d6 diém B ( Xz, Yp):

X =Xa+ Axag = Xa + Dag cosaas AYAB

Ys =Ya+Ayap=Ya+Dap sinaap Hinh 6.1

6.2.2. Bai toan tric dia nguoc

Gia sir biét toa do diém A ( Xa , Ya) va diém B(Xg, Yg). Can phai tinh chiéu dai Dag va
goc dinh hudng asp cia canh AB. Xéc dinh géc dinh hudng cang AB theo cong thire (6.2) c6 luu y
té1 cong thie (1.6).

Slas | s g (6.2)

AB

A A
4B - 4B - vV AzXAB + AzJ/AB (6.3)

cosa,, sina,,

Xéc dinh chiéu dai canh AB: D, =

6.2.3. Bai toan d¢ cao

Biét do cao diém A 1a Ha, chénl} cao gilta A
va B 1a hap. Can phai tinh do €ao diém B ( hinh
6.2). Ttr hinh 6.2 ta ¢6 d9 cao diém B:

Hg =Ha + has (6.4)

Hinh 6.2
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6.3. Khai nién vé tinh toan binh sai

Sb dai luong do can thiét, t6i thiéu dé co thé tinh duge gia tri cua céc dai luong can xac dinh,
trong pham vi ciia mot van de dat ra goi la so luong dai lwong do can thiet.

Vi duy: khi x4c dinh 1 dai lugng ta thuong do nhiéu 1an va nhan duge nhiéu tri do.Trong céc tri do
nay 1 tri duoc goi 1a tri do can thiét s6 con lai 13 tri do thira; tinh canh trong tam giac chi can do 1
canh 2 goc hodc 2 goc 1canh, néu do thém dai lugng nao d6 trong tam giac thi dai luong do la dai
luong do thira.. Dé ¢ dleu kién kiém tra va nang cao do chinh xac cua két qua can tim, ngoai céac
dai lugng do can thiét can do thém nhiéu dai luong khac, sé dai luong do thém 4y goi 13 dai lwong
do thira.

Trong ludi khdng ché tric dia vi tri (toa d6 ) ciia diém dau dung dé tinh chuyén toa do cho
cac diém khac goi 1a nhiing so liéu goc toi thiéu, bao gobm toa do hai dieém goc hodc tuong duong
v6i toa do mot diem goc , chi€u dai va goc dinh hudng mdt canh goc.

bé tang d6 chinh xac cua cong tac trac dia, ngoai cac s6 luong gbc can thiét con co cac sé
liéu goc thiva gdm canh gbc, goc dinh hudng gbe va toa do gdc.

Céc s6 licu goc va cac yeu t6 hinh hoc cta ludi c6 mbi lién hé chat ch& véi nhau. Céac biéu
thirc toan hoc biéu dién cac mdi lién hé nay duoc goi 13 cac phuong trinh diéu kién cia ludi.

Céc cong tac tric dia Kkhong tranh khoi sai s6, nghia 1a cac dai lugng do c6 chura cac sai s6 do
vy nén cac phuong trinh diéu kién khong duogc thoa man. Hiéu sb ciia cac gia tri cia phuwong trinh
diéu kién tinh theo gia tri dai luong do va gia trj 1y thuyét ( gia tri dung) hodc cho trude goi 12 sai sé
khép ciia phwong trinh diéu ki¢n.

Dé thoa min cac phuong trinh diéu kién trong ludi nghia 1a phai khir bo céac sai sé khép cua
phuong trinh diéu kién, phai loai trir cac sai sO trong cac dai luong do va tim ra gia tri tin cdy cua
chung. Cong viéc nay goi la tinh toan binh sai luoi trac dia va gia tri tin cay do6 goi la gié tri binh sai
cua chung.

Toan bo ludi tric dia 1a mot thé thdng nhét, dé tinh toan chinh xac cac két qua phai ding
phuong phap tinh toan binh sai chat ché, tirc 1a phai xét toan bg cac mdi quan hé hinh hoc cia cac
yéu t6 trong ludi dong thoi. Trong pham vi gido trinh nay chi xét dén phuong phép binh sai gan
dung. Phwong phdp gin diing khi binh sai chi ap dung phuong phép tinh toan don gian va riéng
biét, nghia 14 binh sai timg diéu kién riéng biét sao cho khi binh sai diéu kién sau khong vi pham
diéu kién trude di binh sai.

6.4. Pwong chuyén kinh vi - phwong phap binh sai gin diing
6.4.1. Puomg chuyén kinh vi
6.4.1.1.Khdi qudt vé dwong chuyén kinh vi

Tép hop cac diém duogc lién két v6i nhau boi cac doan thang kep gitta 1a cac goc phang tao
thanh duong gay khic hodc dudi thang Céc goc phang do bang may kinh vi véi sai s6 trung phu(mg
do goc mg = + 30”’, cac canh do bang thudc thép hodc cac may do xa quang dién voi sai s6 trung
phuong tuong d6i l/T = 1/2000, tap hop cac diém nay goi 13 duong chuyén kinh vi.

Pham vi ing dung: duong chuyen kinh vi 1a mot dang cua ludi khdng ché do v&, duoc 4p
dung pho bién ¢ nhitng noi ram rap, tam nhin khé khan, dugc dat theo hudng cua cac cong trinh
dang thang phuc vu truc tiép cho do vé& ban do.

Bién sogn: GV. Lé Van Dinh 3 Dimng cho sinh vién khoi kj thudt



TRAC PIA Phdn 3.Bdn do va mdt cat dia hinh

6.4.1.2. Do hinh co ban ciia dwong chuyén kinh vi

a, Puong chuyén kinh vi kin b, Pudng chuyén kinh vi phu hop
Hinh 6.3

6.4.1.3. Mot sé tiéuchudn ky thudt dwong chuyén kinh vi

i ‘ Bang 6.2
Ty 1¢ do vé | Chi€u dai duong chuyén (km) fp fy(m) fy(m) 1/T
1:M Khu vuc da xay dung| Khu vuc chua xay dung | Khu vuc da xay dung | Khu vuc chua xay dung
1/500 0.8 1.2 1'.(n)" 0.3 0.4 1/2000
1/1000 1.2 1.8 1'.(n)"? 0.4 0.6 1/2000
1/2000 2.0 3.0 1'.(n)"? 0.6 0.9 1/2000
1/5000 4.0 6.0 1'.(n)"? 1.2 1.8 1/2000

6.4.1.4. Xay dung dwong chuyén kinh vi

Viéc thiét ké tién hanh trén ban do ty 1& 1on nhat hién cé. Sau khi thiét ké xong tién hanh
khao sat trén thyc dia vo1 myc dich lam sang t6 ban thiét ké va quyét dinh cudi cung vi tri cac dinh
duong chuyén. Truong hop khong c6 ban dd thi viéc thiét ké va khao sat dugc tién hanh dong thoi
trén thuc dia. Yéu cau vi tri cac diém:

- Pat ¢ noi chic chan, on dinh, bao vé d& dang va lau dai, thuan tién cho viéc dat may do
gbc, do dai , do cao va do vé chi tiét.

- Cac diém phai phan b6 déu va khéng ché toan bo khu vuc do vé.

Khi 1am co s dé khao sat, xdy dung cac cong trinh dang thang thi cac diém duong chuyén
dat theo hudng truc cong trinh. Cac diém duong chuyén kinh vi duoc déng bang coc gd, éng thép,
mdc gan tuong.

6.4.2. Binh sai gin dling dwong chuyén kinh vi
6. 4.2.1. Binh sai goc
- Phwong trinh diéu kién khép géc trong dwong chuyén kin
iﬂf -180°(n—-2)=0 (6.5)
1
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Trong d6 B° - tri sé goc ly thuyet n - sb goc trong duong chuyén. Khi thay cac goc ly thuyét bang
cac goc do B thi phuong trinh diéu kién s& khac “0” , tri s6 nay goi d6 1a sai s6 khép goc:

fy= ; B—180°(n—2) (6.6)

- Phuwong trinh diéu ki¢n khép géc dinh hwong
O hinh 6.3b, tri s6 goc dinh hudng ctia canh CD duoc tinh tir toa d6 diém géc C va D 13 o ;
ta con c6 thé tinh goc dinh hudng cua nod tir goc dinh huéng canh AB (o) va cac goc do B
al=a,+ (&) +(p— 1180’
i=1

Trong d6 p - sé‘ luong cac goc do bén phai duong tinh chuyén; t - s6 luong cac goc do bén trai
duong tinh chuyén. Ta cé phuong trinh va sai so khép géc dinh hudng:

a,+ 3B+ (p-0180° —a. =0
- (6.7)
a, + X(xF)+(p-DI80" —a. = f,

- 80 hiéu chinh cho cdc goc do va tri sau binh sai ciia chiung

Néu cac sai s6 khép fy, , f3 ¢6 tri s6 khong vuot qua 1'.+/n  thi ta phan phéi déu sai s khép
cho cac goc do véi dau nguoc lai:

Puong chuyén kin: Vy, = —& : kiém tra: iVﬁ =—f (6.8)
; " ~" 5,

Puong chuyén phu hop: Ve, =+(- Ja ) kiém tra: iVﬂ =—f, (6.9)
~"/,

Trong cong thirc trén ldy ddu (+) khi cac goc do bén trai duong tinh chuyén toa do va lay dau (-)
cho céc goc nam bén phai. Tri sO cac goc sau binh sai tinh theo cong thic:

B =B+ Vp (6.10)
6.4.2.2. Binh sai toa dj
- Phwong trinh diéu kién toa dj trong dwong chuyén kin
iA”X[ = ZHJDI." cosa, =0
i=1 i=1

) : voi @, =a,_ = S F180° (6.11)
YA, =>D’sina, =0
i=l1 i=1

khi thay tri thyc cta cac canh duong chuyén bang cac tri do vao phwong trinh diéu kién
(6.11), ta c6 sai sO khép phuong trinh dicu kién toa do :
fx =2 D;.cos ¢ (6.12)

fy =2 D;. sin o
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- Phuwong trinh diéu kign toa dé trong dwong chuyén phit hop
iA"Xi -(X.—Xp)= iDi".cosai —(X.—-X,)=0

(6.13)
-Y.-Y,)= ZD" sing, — (Y. -Y,)=0
Trong d6 o, =, | £ ﬁ + 180" ta c6 sai sO khép phuong trinh diéu kién toa do:
ZDl..cosal.—(XC—XD)=fX (6.14)
i=1
> D.sina, — (Y. -Y,)=f,
i=1
- Tinh sé higu chinh cho cic sé gia toa dj :
Khi sai s6 khép twong dbi chiéu dai dudng chuyén théa man diéu kién:
fs =\)f)?+f}’2< 1
$p, $p 2000
Thi s6 hiéu chinh cho cic s gia toa d va gia s6 toa do sau binh sai 1a:
Vy, = fXD~fX:>A =A,+VA,, (6.15)
Di
i=1
-/ 5w
Vy, = D r = A=A VA,
2D, "
i=1
Kiém tra: ﬁ‘,VAXi:—ﬁc ; iVAY,.:—ﬁ/

Tur day ta tinh toa d§ cho cac diém cuia ludi khong ché trén co sé toa d cac diem goc va céc
gia sO toa do da dugc binh sai nay.

6.5. Lu¢i tam giac nho
6.5.1. Khai quat chung vé lwdi tam giac nho

Tap hop cac diém dugc ¢ dinh chic chian ngoai thuc, giita chiing 1én két véi nhau boi cac
hinh tam gi4c va cac diéu kién toan hoc chit ch&. Puoc xac dinh chung trong hé thong toa d6 thong
nhét, 1am co s& phan bd chinh xac cac yéu té ndi dung ban dd va han ché sai s6 tich luy. Ludi tam
giac 1a mot dang ludi khdng ché do vé mat bang, duoc 4p dung ¢ nhitng khu vuc quang déng, co
tdm nhin tdt, dia hinh dbi ndi.

Céc goc trong tam giac can thiét ké va do véi: 20° < B < 140° ; mB <30 " ; fi < 90”( so sanh
khép ). Chiéu dai canh ludi tam gidc nho phai ndm trong khoang 150m < D; < 800m; trong ludi doc
lap can do canh day véi sai s6 trung phuong twong ddi 1/T = 1/ 5000. S6 lugng tam giac giita hai
canh day qui dinh theo ty 1& ban do: 1/5000 - 20A; 1/2000 - 17A; 1/1000 -15 A va 1/500 1a 10A.
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6.5.2. Cac dang dd hinh ciia lwéi tam giac nhé

1 I I

1
a. Da gidc trung tim b. Chudi tam giac a. Tr giac trac dia

Hinh 6.4

6.5.3. Binh sai gin dung lwéi tam giac nhé
6.5.3.1. S6 phwong trinh diéu kién
r=N-n
Trong d6: N - X dai luong do i ) o
n - s0 lugng dai luong do can thiét = 2 x s6 diém can xéc dinh toa do

6.5.3.2. Cdc dang phwong trinh diéu kién

(1) diéu kién tam giac: Ai’ +Bi’ +Ci’ - 180° =0 — fi= Ai +Bi+ Ci - 180" (6.16)
(2) Pidu kién goc o tam: 3! ~360" =0 £, = ¢, ~360" (6.17)
N . 4 4 0 4 4 0
( 3) Pidu kién tir gide: Y 49+ Y B —360° =0 —> £, = 4,+ Y B~ 360 (6.18)
i=1 i=1 i=1

i=1
(4) Phuong trinh diéu kién goc ddi dinh:
A’ +B% - (A% +B%)=0
Aq +Bi-(A3+B3):f£)1
A +B% - (A% +B% =0 (6.19)
A2+B2-(A4+B4):f92

( 5) Phuong trinh diéu kién goc dinh hudng:
ad+ 3+ )+ (P-T)180° —ac =0 (6.20)
i=1

ac+¥ (te,)+(P-T)180° —ac = fur
1

Nim phuong trinh trén 13 phuong trinh diéu kién hinh ¢ dang tuyén tinh, day 1a cac phuong
trinh di€u kién thugoc nhém mot.

Sd n sin 47

(6) Phuong trinh diéu kién canh : =] -1=0 (6.21)
Sci-1 BY
Sd » Sin 4;
fo=o o~
Sc i=1 Sin B;
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(7) Phuong trinh diéu kién cuyc :

lﬁlSmA, =0/ = HSznA,
i=1 Sin B° =1 Sin B;

- (6.22)
(6) va (7) 1a phuong tinh diéu kién nhém 2 & dang phi tuyén tinh phuong tinh tuyén tinh.

6.5.3.3. Nguyén tic binh sai gin diing lwdi tam gidc nho

Trong ludi tam giac nho, dé don gian khi binh sai, cic phuong trinh diéu kién dugc chia lam
2 nhém: nhom 1 g6m céc phuong trinh diéu kién hinh (1 |5)1a cac phuong trinh ¢ dang tuyén tinh.
nhém 2 gdm céc phuong trinh diéu kién canh, cuc... phuong trinh phi tuyén tinh.

S6 hiéu chinh 1an mot V’gi cho cac goc do dugc tinh dua vao phuong tinh diéu kién nhom
mot. Dé tinh s6 higu chinh 1an mot tién hanh binh sai riéng biét timg diéu kién hinh, nhung khi binh
sai diéu kién sau khong dugc vi pham diéu kién di duoc binh sai trude d6. Dua vao sb hiéu chinh
1an mot ta c6 cac goc do binh sai lan mot:

B = Bi + Vpir
S6 hiéu chinh lan hai V*’Bi tinh dwa vao phuong trinh diéu kién nhém hai va cac goc da
hiéu chinh 1an mét. Chua ¥ rang sb hiéu chinh 1an hai cho cic goc tham gia vao diéu kién nhom hai
c6 gia trj tuyét d6i bang nhau nhung nguge ddu. Con cac goc trung gian Ci c6 s6 hiéu chinh lan hai
bang 0. Cac goc sau binh sai:
A"i — AVI + V"Ai ; B"i — BVI + V"Bi ; C”i — C'l (6.23)

Céc gbc sau binh sai phai thoa man dong thoi cac phuong trinh diéu kién trong ludi.

6.6. Phuwong phap giao héi goc
6.6.1. Phwong phap giao h¢i thuin

Gia str biét toa do 2 diém A(Xa,Ya) va B(Xg, Yg). Pé xac dinh thém toa d6 diém P, tai diém
A va B dat may kinh vi do goc B va B2 .Tur céc s0 li€u trén ta c6 thé tinh toa d¢ diém P nhu sau:

- Tur diém A, B 4p dung bai toan tric dia nguogc tinh goc dinh hudng va chiéu dai canh AB:

YAB

B — r,, = arctg —>a

AB

b=NX,+NY,

- Tinh gbc dinh hudng va chiéu dai cua hai canh AP, BP :

1875 =

AB

. b
aAp=0 ; =sinff, ————
AB ﬂl AP ﬂZ Sln(ﬂl +ﬂ2)
b
Opp =0y, + D, =sin ff - ————— Hinh 6.5
BP BA IBZ BP ﬂl Sin(ﬂl +ﬂ2)

Tir toa do diém A, goc dinh hudng va chiéu dai canh AP 4p dung bai toan tric dia thuan ta
tinh dugc toa 40 difm P : xa p; ya p

Xa_p=Xa T Dap cos oap
Ya p=Ya+ Dapsin aap
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Tir toa do diém B, goc dinh huéng va chiéu dai canh BP ap dung bai toan tric dja
thuan ta tinh duoc toa do diém P.
XB_p = XB + DBP COS Olpp
YyBJJ = YB + DBP sin OlBp

Néu toa do diém P tinh tir diém A bang toa do diém P tinh tir diém B thi toa do diém P 1a
trung binh cua hai két qua tinh trén. Néu hai két qua tinh sai khac nhiéu thi can kiém tra lai qué trinh
tinh toan.

X - X, ,t X5, Y = Y, +Y; ,
p 2 >Tp
(6.40)
- Do chinh xac ctia phuong phép :
mp 2 2 mp-b . 2 . 2
mp = A D +D;;mp= sin +sin 6.24
p psiny 1 2 s Mp psinzy\/ B B, ( )

6.6.2.Phwong phdp giao hgi nghich

Biét toa do A, B, C va vi tri cta chung ngoai thuc dia. Bat may kinh Vi tai diém can xéc dinh
p, tién hanh do hai goc p; va goc P, . Tur cac s0 li€u trén ta c6 thé tinh dugc toa dd di€ém p.

- RO rang dé tinh dugc toa do diém p ta can
phai biét chiéu dai va goc dinh hudng cia cac canh
AP, BP, CP. Pé tinh dugc céc s liéu do6 thi hai tam
giac APC va BPC phai giai duogc, tuy nhién ta thiy
mdi tam giac moi chi biét mot gbc va mdt canh, can
tim thém hai goc & hai tam giac do y; va y,.

Dé tim dugc hai gbc nay ta phai thanh 1dp mdt Hinh 6.6
hé phuong trinh c6 hai phuong trinh chira hai an 1a
hai goc trén, ddy chinh 1a mau chét cua bai toan giao
héi nghich.

- Cac budc tinh toan:

+ Tir toa d6 ba diém cho trudce A, B, C, ap dung bai toan tric dja nguoc tinh chiéu dai va goc
dinh hudng cac canh AB, BC, CA. Tu goc dinh hudng cac canh nay ta tinh dugc cac goc tam giac
ACB.

+ Thanh Iap phuong trinh (1). Xét tir giac APBC ta co:
1 1
Y1+ 12+ (¢ + pit p2) =360" = E(yl +7,)=180° —5(c+pl +p,) (6.25)
+ Thanh 1ap phuong trinh (2). Xét hai tam giac APC va BPC canh PC dugc tinh tr hai tam

giac nay:
: A : B i i A
PC =siny, — ¢ =siny, — RN s1‘n;/2 :s%npz -—cztgp tir day ta tinh dugc goc p
sin p, sin p, siny, sinp, Bc

Bién sogn: GV. Lé Van Dinh 9 Duing cho sinh vién khoi kj thudt



TRAC PIA Phdn 3.Bdn do va mat cat dia hinh

sing  siny, - sing+cosu  siny, +siny,

cosy  siny, cosu—sinyu siny, —siny,
:tg(,u+45°):tg7/1+7zctg71_y2
2 2
—)tngtgy V2 cotg(,u+45 )
2 2
= ;7 L= arctg[tg 4 2% ctg(u+45° )} (6.26)

+ Tur (6.25) & (6.26) = y1 va y2. T céc goc v1 , y2, p1, p2 va toa do 3 diém A, B, C ta dé
dang tinh dugc toa do diém p nhu cach tinh cta bai toan giao hoi gdc thuan.

6.7. Phuwong phap binh sai gan ding lwéi d cao do vé

(a) Hinh 6.7 (b)

6.7.1. Binh sai dwong chuyén dé cao khép kin (hinh 6.7a)

Y h° =0 ;thay trj dovao >h =0<gh (6.27)
i=1 i=1

Sh+v )=05v = fh:m —h+V, (6.28)
i h; h; h;

i=1
Tir cac chénh cao binh sai ta tinh d6 cao cho tat ca cac diém trong luéi.
6.7.2. Binh sai dwong do cao phu hgp ( hinh 6.7b)

f,=H,+Xh-H,<gh (6.29)
i=1
v, =- fh:m =h +7, (6.30)
h h; .

Tur cac chénh cao binh sai ta tinh d§ cao cho tat ca cac diém trong ludi.
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CHUGONG 7. PO VE BAN PO VA MAT CAT PIA HINH

7.1. Khai niém va phan loai bian d6 dia hinh

Ban d6 dia hinh 1a hinh anh thi nho bé mat dat 1én to glay theo quy luat toan hoc, dung qui
tic tong hop va h¢ thong ky hiéu théng nhat. Ban do thuong thé hién nhimg phan mat dat rong 16n
va c6 ké dén do cong trai dat. Ty 1& ban d6 c6 thé thay dbi & nhimg phan khéc nhau cta no.

Binh d6 ciing 13 ban do. Tuy nhién pham vi thé hién nho hon, khong xét anh huéng d6 cong
trai dat va co ty 1€ khong doi.

Ty 1& ban d6 1a ty s6 giita tri s6 chiéu dai mot doan thang trén ban dd va chiéu dai twong tng
cua n6 trén mat dat. Ty 1€ ban do thuong ky hi¢u 1/ M ludn lay tir sO bang 1 con mau so0 M the hién
murc do thu nhé chiéu dai mdt doan thang ngoai mat dat lén ban do.

Nguoi ta c6 thé phan loai ban dd thep muc dich sur dung va do chinh xac. Pl}én loai theo muc
dich su d’ung c6 ban do hanh chinh, ban d6 dia chinh, ban do 1am nghiép, ban d6 quy hoach, xay
dung, quoc phong....Phan loai theo ty 1¢ (d0 chinh xac) c6:

- Ban d6 ty 18 16n: 1/500, 1/1000, 1/2000, 1/5000;

- Ban d6 ty 1¢ trung binh: 1/10.000 , 1/25.000, 1/50.000;

- Ban db ty 18 nho: 1/100.000, 1/200.000, 1/500.000, 1/10°,

Ban d6 c6 thé duge do v& bang phuwong phép toan bac, ban dac va phuong phap anh.

7.2. Quy tinh do vé& bin d6 dia hinh
7.2.1. Cong tac chuin bi
- Nhan nhiém vy, nghién ctru muc dich yéu cau.

- Thu thép tai liu, s6 liéu tric dia hién co trong vung: ban dd ci, 6 lidu tric dia géc, cac mbc
luoi khong ché trac dia da c6. Tim hi€u di€u kién tu nhién, giao thong, dan cu khu vuc do veE.

- Khdo sat ranh gidi do v€, dac diém dia hinh va dia vat khu do.
7.2.2. Thiét ké lwéi khong ché

Trén ban d6 ty 1& 16n nhét hién c6, thiét ké cac phuong an lugi khong ché. So sanh cac
phuong an két hop khao sat truc ti€ép ngoai thuc dia, tir d6 chon phuong an toi wu. Co dinh va chon
moc cac dinh lugi khong ché phuong an da chon. Udce tinh d§ chinh xac cong tac do dac ludi, thiét
ke tiéu ngam, gia ngam, moc khong che.
7.2.3. Po dac, tinh toan binh sai va xac dinh vi tri cac diém khong ché trén gidy vé

- Tién hanh do dac cac yéu t6 ludi bao gdom: tri sd cac goc, cac canh, cac chénh cao. Qua
trinh do phai tudn thu dung quy trinh, quy pham va cac han sai cho phép da tinh toan.

- Céc s6 liéu do dugc tinh todn, binh sai theo phuong phap thich hop de xac dinh tri tin cay
cua cac dai lugng do. Tur cdc tri do sau binh sai va cac so liéu tric dia gc, tién hanh tinh toa do va
d6 cao cac diém khong ché.
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- Dung ludi 6 vudng toa do trén to gidy ve ban do, can ctr vao toa do cac di€ém khong ché va
hé thong ludi 6 vudng toa do, tieén hanh xac dinh vi tri cac diém ctia khong ché trén to gidy v€ ban
do.

7.2.4. Do dac - tinh toan - vé ban db goc

- Do dac cac s0 li¢u dé xac dinh vi tri mat bang va dg cao cac di€m déc trung cta dia hinh,
dia vat.

- Tinh s6 do chi tiét gdm khoang cach ngang tir may t6i cac diém chi tiét va do cao cac diém
chi tiét.

- v& ban dd géc: trén co so s liéu khéng ché va sb liéu do chi tiét; dung thude do dd, thudce
ty 18, thudc mm, but chi hodc cic phan mém chuyén dung dé xac dinh vi tri cac diém chi tiét trén to
gidy v& ban do. Thé hién cac yéu t dia vat bang cac ky hiéu qui uwdc, thé hién dia hinh bang dudng
ddng muc.

7.2.5. Kiém tra, nghiém thu, bién tip, in 4n

7.3. Po vé chi tiét ban @6 dia hinh bing phwong phap toan dac
7.3.1. Noi dung phwong phap

Do v& chi tiét ban dd thudng ap dung phuong phap toa d6 cuc. Dya trén co so hé toa do cuc,
ngoai thue dia lay cac diém khong che 1a tim cyc, dudng ndi giita diém tim cuc voi cac diém khong
ché khac 1a truc cuc. Mot diém chi tiét i ndo d6 duoc xac ding bdi ba thong sd: goc cuc Bi, khoang
cach cuc D; va chénh cao h; cia diém chi tiét so voi diém tim cu (‘hinh 7.1).

Sau khi do chi tiét & ngoai thuc dja, & trong
phong tién hanh tinh s6 do chi tiét dong thoi dung dung
cu hodc cac phan vé ban d6 dé xac dinh vi tri cac diém
chi tiét trén ban dd va dung hé thdng ky hiéu va duong
ddng murc dé biéu dién ban d6.

7.3.2. Do dac thuc dia Hinh 7.1

bat may kinh vi vao diém tram do (diém khéng ché), thue hién ba thao tac co ban: dinh tam,
can bang, dinh hudng "0" theo hudng truc cuc. Khi do chi tiét, viéc do goc bang chi thuc hién ¢ vi
tri ban do trai. Khoang cach tir may t6i mia do mot 1an theo phuwong phép thi cy mia démg. D6 chénh
cao cac diém chi tiét x4c dinh theo phuong phap do cao luong gidc.

Mot diém chi tiét ngudi ding méy phai do bbn s6 lidu gém khoang cach tir may t6i mia D,
chiéu cao diém ngam l,, goc bang B va s6 doc ban d6 dimg V. M&i tram may con phai do chiéu cao
may i dé tinh chénh cao cac diém.

bit mia 1an lugt dat mia tai cac diém dic trung cua dia hinh va dia vat gém:

- Céc diém déc trung cho dia vat: nhitng diém nam trén bién cta dia vat tai nhimg vi tri dic
trung cho hinh thé cta dia vat d6. Thuong 1a cac diém khdng ché tric dia, cac cong trinh xdy dung
dan dung, cong nghiép, kién trac, phan 16 ra cta cac cong trinh gam... Cac cong trinh dién luc, buu
chinh vién thong nhu tram, tru dién, duong day...Cac cong trinh giao thong dudng bo, duong sat,
duong thuy, duong bang, nha ga, san dd, cau cong ... Hé thong thuy van song nhu su01 hd ao, bé
nude. Dién tich gap nudc, bd bién, kénh muong. Hé thdng phan phdi nudc, cung cép nudc nhu
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giéng, thap nudc, bé loc, bé chira... Mat do diém mia va khodng cach tr may téi mia quy dinh &
bang 7.1.

- Céc diém mia dic trung cho dia hinh gdm cic diém nam trén ranh gidi cua cic mién dia
hinh ¢6 d§ doc khac nhau, di€ém cao nhat, diém thap nhat, long chdo. Cac di€ém nam trén dudng phan
thuy, tu thuy, yén ngua. B§ cao muc nudc trong ho, ao, song ngoi (hinh 7.2).

Hinh 7.2

Bang 7.1
Ty 1& Khoang Khoang cich 16n nhat | Khoang cach 16n nhat tir may toi mia
bandd | Caodéu(m) | Giita cac diém mia(m) | Dang dat(m) Dia vat(m)
1:500 0.5 15 100 60
1.0 15 150 60
1:1000 0.5 20 150 80
1~2 30 200 80
1:2000 0.5 40 200 100
1.0 40 250 100
2.0 50 250 100
1:5000 0.5 60 250 150
1.0 80 300 150
2.0 100 350 150
5.0 120 350 150

Nguoi ghi s6 ngoai viée ghi cac s6 liéu do nguoi dimg may doc vao s6 do chi tiét, con phai
v€ 5o hoa khu do. Ban so hoa liy tram do va hudng chuan lam gbc, trén do thé hién so hoa dia hinh
va dia vat khu do, ghi s6 diém mia theo s thtr ty dd danh trong s6 do. C6 nhu vay cong tac ndi
nghiép méi dam bao tinh chinh x4c khi ndi dia vat va thé hién dia hinh.

Bién sogn: GV. Lé Van Dinh 13 Dimng cho sinh vién khoi ky thudt



TRAC PIA Phdn 3.Bdn do va mat cat dia hinh

SO PO CHI TIET

Tram: 1 H;=9.76m

Huéng chuan: II May do: Theo020

i=1.5m MO = 89°30°

S 1 S6 doc ban do V= D= h= H=

N2 | (m) | (m) B VT MO-V; | S.cos’v | DitgV +i-1 | Hyt+h Ghi cht
1 [27.6 [1.0 | 37°17°1 [95°36° |-6%06° | 27.3 2.42 7.34 |Pia hinh
2 1623 |1.0 [206°42°3 [87°14° |+2°16° | 62.2 +2.95 | 12.71 |Goc nha

7.3.3. Cong tac noi nghiép

- Tinh s6 do chi tiét gom: chuyen chleu dai nghiéng S vé nam nging D; tinh gbc dimg V;
tinh chénh cao va do H cua cac diém chi tiét.

- V& khung lu6i 6 vudng, kiém tra cic canh 6 vudéng khong chénh nhau qua 0.2mm, cic
duong chéo 6 vudng khong chénh nhau qua 0.3mm. Xéac dinh cac diém khdng ché 1én ban vé& theo
phuong phép toa d6 vudng goc. V& ky hiéu diém khong ché va bén canh ghi mot phan sb véi tir sd
1a tén diém, mau 1a do cao.

- Xac dinh cac diém chi tiét 1én ban v& theo phuong phap toa do cuc bang cac dung cu vin
phong nhu: thude do d9, thude ty 1€, thudée mm. Cac diém chi tiét dugc danh dau bfmg but chi va
ghi tri s6 do cao cac diém mia. Cac ddu chAm chi danh dau diém chi tiét ndm cach goc dudi phia tay
cua sd ghi d6 cao 1,5mm.

- Dung cac ky hiéu quy udc dé thé hién dia vat va vé duong dong muc thé hién dang dat.
7.3.4. Kiém tra, danh gia do chinh xic ban dé dia hinh
- Kiém tra khéng ché:

sai sb gio1 han vi tri diém 1uéi khong ché sau binh sai so voi diém goc khong vuot qua
0.3mm d6i v6i mién doi niii va 0.2mm dbi véi vung quang dang theo ty 1¢ ban d6. Sai s6 gidi han vé
do cao cac diém khong ché so v6i diém do cao goc khong vuot qua 1/5 khoang cao déu duong dong
mirc d6i v6i ving dong bang va 1/3 dbi véi mién nui.

- Kiém tra cdc diem chi tiet:

sai s trung binh vi tri cac dia vat cd dinh trén ban d6 so v6i diém khéng ché gan nhit khong
dugc vuot qua 0.5mm ( vang nui 0.7mm). Trong thanh phé va khu cong nghiép sai sé vi tri tuong hd
gilta cac diém dia vat quan trong, c6 dinh khong vuot qua 0.4mm trén ban d6. Sai sb trung binh cac
diém dia hinh so v6i d6 cao diém khéng ché gan nhat tinh theo khoang cao déu khong vuot qua quy
dinh ¢ bang 7.2.

Gig’l tri do I¢ch cho phép béng hai 14n sai s6 trung binh ¢ trén. 786 lu;’qng diérr} c6 dd chénh
1éch bang hoac vuot do chénh 1€ch cho phép khong duge qué 10% tong s6 di€m ki€ém tra.
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Bang 7.2
Do doc dia Ty 1é do v&
hinh 1500 [ 1/1000 |  1/2000 |  1/5000
0°-2° 1/4 1/4 1/4 1/4
KCD 0.5m 0 0 1/3 13
2°~6° 13 1/3 1/3 1/3
6°~15° 173 13 12 12
>15° 0 12 12 12

7.4. Biéu dién dia vét, dia hinh trén ban do
7.4.1. phwong phép biéu dién dia vat trén ban do

Dung hé théng ky hiéu qui udc thong nhat do Cuc do Pac dac Ban d6 Nha nudc bién soan.
Tuy theo ty 1€ ban do va dia vat sé c6 nhitng ky hi¢u twong tmg. C6 céc loai ky hiéu nhu: ky hiéu
theo ty 1€, phi ty 1€, ntra ty 1€, chu thich va té6 mau.

A piémtamgidc  [_INha [ lTruonghoc  [®INhathy  >=<Chu cong

% Cay l1a kim @ Cay la rong \l’Lﬁa 1l M <> DPuong dién «—e— Duong day TT

I V/F 7 — Puongmon ____ Dudngnhya  e——s Tuong xdy XX Rao tam

- Ky hiéu theo ty 18 giit nguyén kich thudc cua ddi tugng biéu dién theo dung ty 1¢ ban db.
Ky hiéu loai nay dung cho nhitng dia vat c6 kich thude 16n, theo néd cod thé biét dugce vi tri va
kich thudc thuc t€ cia doi tuwong thé hién.

- Ky hiéu ph1 ty 1¢ dung cho cac dia vat c6 kich thudc nhd nhung ¢6 tim quan trong nhung
khong thé biéu dién duoc theo ty 16 ban db. Vi du: diém khong ché A, Giéng, cot cay sb, bia md, cay
doc lap ....Ky hiéu loai nay chi cho biét vi tri cua d6i tuong thé hién.

- Ky hi¢u nua ty 1€ két hop gitra hai loai ky hi€u trén, dung cho cac loai dia vat hinh tuyén.
thgo ky hi‘éu loai nay thi chiéu dai tuyén dugc thé hién bang loai ky hi€u theo ty 1€ con chiéu rong
the hién bang ky hiéu phi ty 1¢.

7.4.2. Biéu dién dia hinh biang dwong dong mic
7.4.2.1. Khai niém

Dia hinh mat dét bao gom hinh dang bén ngoai ciia mét dat nhu cao, thap, 16, 16m, dbc, bang
phang. Nguoi ta dung duong ddng mirc dé biéu dién nhiing yéu t6 ay cta dia hinh.

Puong dong muc 1a giao tuyén gitta mit dat tu nhién v4i cac mat song song v4i mit thuy
chuan goc trai dat ¢ nhiing do cao khac nhau. Hi¢u do cao giira hai duong dong mirc ké nhau goi 1a
khoang cao déu (hinh 7.3).
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Ay

Hinh 7.3

Tinh chit dong mikc:
- Cac diém trén cting mot dudng ddong mirc déu c6 do cao bang nhau.
- Puong ddng mirc 1a nhitng duong cong, tron, lién tuc, khép kin va hau nhu khong cét nhau.

- Chd nao dudng ddong mirc thua thi dia hinh & d6 thoai, chd nao dudng dong mic mau thi
dia hinh ¢ d6 doc. Cho nao cac dudng dong mirc trung nhau dia hinh ¢ do 1a vach ding.

bé su dung ban dd duoc thuan tiQn, cu cach 4 hoac 5 qubng déng muc nguoi ta lai t6 dam
mot dudng va ghi do cao ciia n6 hudng vé phia dinh. Puong dong muc nay goi la dudong dong muc
cai.
7.4.2.2. Vé dwong dong mirc biang phwong phdp gidi tich

Dua vao do cao cia cic diém dia hinh va khoang cach giira chung, bang phuong phap tinh
toan nguoi ta ¢6 thé xac dinh chinh xac vi tri cac duong dong mirc cit qua giita cac diém dia hinh
dic trung. Nbi cac diém co cung do cao v6i nhau ta s& cd dudng dong mic.

Dé dé hinh dung, ta 1dy mét vi du cu thé minh hoa phuong phap: gia su c6 hai diém dia hinh
dac trung [a N va M,‘dcf) cao tuong ung la Hy = 5,4m va Hy= 8,5m. Hai diém nay co6 vi tri N, va M,
tuong tng trén ban do (hinh 7.4).

Hinh 7.4

Khoang N,M, trén ban do do dugc a = 20mm, khoang cao diéu dudng dong mirc cho trude
la Ay = Im. Hay tim vi tri cac duong dong murc cat qua doan N M,

Vi doan nghiéng NM c6 dd cao 16n nhét 13 8,5m, nho nhat 1a 5,4m va khoang cao déu cho
bang 1m nén s& c6 ba dudng déng mirc cit qua NM, d6 1a dudng: 6m, 7m, 8m. Dé tim duogc vi tri
duong 6m phai tinh duge doan x;, duong 7m phai tinh duoc doan x,, con dudng 7m s& nam giira
duong 6m va duong 8m.
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Xét hai cap tam gidc ddng dang ANN'dg~ ANMM" va AMM's~ ANMM" ta co:

N —>x=aN'd6 ; &:—MM'—MC :a—MM' (7.1)
1 =a ) 2 =4 .
a MM" MM" a MM" MM

Trong do: MM" =8,5-54=3,1 (m); N'd6 =6 - 5,4 =0,6 (m); MM' =8,5 - 8 =0,5 (m), a =20mm.
Thay cac gia tri nay vao (7.1)tacd : x; =4mm, X, = 3mm

bé x4c dinh vi tri duong d@)ng muc 6m ta dat doan x; trén doan NoM,, vi tri duong 8m dit
doan x, trén doan MyN, con dudng 7m la diém giita duong 6m va duong 8m. Bang cach ndi suy
nhu vy ta s& tim dugc vi tri cta tit ca cac duong dong mirc, ndi nhitng diém co6 cing do cao véi
nhau s& duoc dudng dong muc ay.

7.5. Chia manh va danh s6 to ban do

’ Pé thudn tién cho sir dung va bao quan ban d6, nguoi ta quy dinh cach phan mang va danh
s0 cac to ban do. H¢ thong phan manh dugc thuc hién nhu sau:
7.5.1. X4y dung tAm ban dd co sé ty 18 1/10°

Tir kinh tuyén 180° vé phia dong, theo kinh tuyén ctr cach 6° 1a 1 cot, danh sb thir ty cot tir 1-
60. Tir xich dao vé hai cuc, theo vi tuyén cir cach 4° 1 1 hang, dénh sb cac hang boi: A, B, C ....Mdi
6 hinh thang cong kich thudc 6° x 4° 1a manh ban dd co s& 1/10°. Tén cua to ban d6 co sé 1a tén
hang theo sau do 1a tén cot. Viét Nam thudc cac to F-48 (C,D,E,F ).

7.5.2. Chia ménh céc to ban dd c6 ty 1é khac

-Tocosotylé 1/ }06 ( F-48) dugc chia thanh 4 to ban d6 1/ 500.000 ( F-48-D) véi tén riéng
( A,B,C,D ); 36 to ban do 1/ 200.000 ( F-48- XI) tén riéng ( LILIIL.. XXXVI ); 144 to ban do 1/
100.000 (F-48-144) tén riéng ( 1,2.3,....,144).

- To 1/100.000 chia lam 4 to 1/ 50.000 véi tén riéng ( A,B,C,D); to 1/ 50.000 chia 1am 4 to
1/25.000 véi tén riéng (a,b,c,d) ; to 1/25.000 chia 1am 4 t6 1/10.000 v6i tén riéng (1,2,3,4).

- To 1/100.000 chia lam 256 to 1/5.000 tén riéng ( [1], [2], [3],.....,[256]); to 1/ 5.000 chia
lam 9 to 1/2.000 véi tén riéng ( [a], [b], [c],.....).

- Nhiing t& ¢6 ty 1& 16n hon dung ludi km dé chia, dung bang toa d6 goc khung ciia Gauss.

7.6. Sir dung ban d6 dia hinh
7.6.1. Pinh hwéng ban d6 ngoai thue dia

- Pinh hudng bing dia vat dang tuyén: c6 thé dung tuyén duong bo, dudng sit, tuyén kénh
muong dé dinh hudng ban d6. Thuc chat cia phuong phap nay la mang ban d6 ra thuc dia tai vi tri
r0 nét cua dia vat dang tuyén, xoay ban do sao cho hudng dia vat dang tuyén trén ban do trung voi
hudng tuong tng cua no trén thyc dia, ta s€ dugce ban do quay ding hudng cia no.

- Dinh huéng bang dia ban: Dé dinh huéng, ta dit trén ban dd mot dia ban sao cho dudng

ndi bac - nam ciia nd song song voi hudng béc - nam cuia ludi 6 vudng toa do trén ban d6. Xoay ban
dd dé kim dia ban trung v6i duong ndi bic - Nam cua dia ban thi ban d6 s& quay dung huéng.
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7.6.2. X4c dinh chiéu dai trén ban do

Pé xac dinh chiéu dai mot doan thang trén ban d6 ta do chiéu dai doan thang d6 trén ban do
r01 nhan véi ty 1€ ban do6 ta sé dugc chi¢u dai twong ing cuia nd ngoai thuc dia.

Pé xac dinh chiéu dai mot doan cong trén ban do ta vi phan doan cong sao cho cac doan nay
c6 thé xem nhu doan thing r6i do cac doan thang vi phan, lay tong nhan véi ty 1€ ban do, ta sé duoc
chic¢u dai doan cong.

C6 thé xac dinh chiéu dai doan cong bang may do chleu dai: S=K ( Un - Uo). Trong d6 Uo
s6 doc ban dau trén may Ung voi dlem dau doan cong; Un : sb doc trén may sau khi cho banh xe cta
may chay tir diém du vé toi diém cudi dudng cong; K: gia tri mot khoang chia cia may.

7.6.3. Xac dinh d géc trén ban do

- Gia str can phai xac dinh goc bang (B) kep gitr hai doan thing OE Va OD trén ban do (hinh
7.5), vi phép chiéu ban d 1a phép chiéu dong goc nén ta c6 thé dung thude do do do truc tiép goc

(B) trén ban db.

- Xac dinh goéc dinh huéng cua dudng thing trén ban dd: goc dinh huéng cua dudng thing
trén ban do 1a goc bang tinh tor hudng bac truc OX hodc dudng thang song song voi truc OX dén
huong duong thang, vi vay cling do truc tiép nhu doi voi do gde bang ( hinh 7.5).

- Gbc bang va goc dinh hudng co thé xac dinh thong qua viée dd giai toa do trén ban do.
7.6.4. X4c dinh toa d6 mot diém trén ban do

- Xéac dinh toa d6 dia ly ciia mot diém: trén ban dd c6 ludi kinh vi do, gia tri cac duong kinh
dd va vi do biéu thi boi cac vach den, trang trén bon canh khung ban do. Gia st can xac dinh toa do
dia ly diém M. Qua M ta ké mot dudng song song vdi canh 6 kinh tuyén va mdt duong kia song
song voi canh 6 vi tuyén; tur ty 1¢ cadc doan thang do duoc ta s€ xac dinh dugc toa do dia 1y diém A.

- X4c dinh toa do vudng goc ctia mot diém: toa do vuong goc xac dinh trén ban dd dinh dua
vao ludi 6 vuong toa d cua ban d6. Gia su cam xac dinh toa dd vudng goc cua diem N (hinh 7.5),
qua diém N ta ké hai duong thang cat cidc canh 6 vudng chira diém N, dung thudc do chiéu dai cac
doan a, b, ¢, d, tir s0 li¢u do nay ta xac ding dugc toa do vudng gbc cua diem N:

b
X, =25+—(26-25.M
N b+a( )

——

(1.2 i = S E—
~(81 - 80).M 26 c I." E%g_‘“{-?l_:&ﬁ Mai DI?h.

C
Y, =80+
N c+d

Trong d6 M 1a mau s6 ty 18 ban do.

7.6.5. X4c dinh d9 cao mot diém trén ban do

Trén ban do, do cao cac diém duoc xac dua s

vao dudng ddng murc. Gia st can phai xac dinh do 244 r
cao ba diém A, B, C trén ban d6 ( hinh7.5); vi diém ? e
A nam trén dudng déng muc 10m, diém C nam trén 2;_‘|\ £
duong dong mic 5m nén chung co do cao bing 050 'JEID‘J”%‘S%‘

1

chinh d6 cao duong déng mirc do, tic 1a : Hy =
10m, Hc= 5m; con d6 cao di€ém B thi phai ndi suy.
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Dé ndi suy do cao diém B ta dung thudc do doan n va m va 4p dung cong thirc noi suy:

Hg =5m + hcg = 10m - hga

Véi: hye = (10-5); h, = (7.3)

m+n
7.6.6. Xac dinh d9 doc mat dat

Dung compa do doan thang ndi giita hai
diém nam trén hai dudng dong muc 1ién nhau. Dit D
khéu d6 compa do trén truc ding thudc do do dbc
10i dong ra dudng cong tuwong Ung, chiéu diém
dong xubng truc ngang ta s& dugc d6 doc dia hinh
(hinh 7.6).

i%
7.6.7. Xac dinh dién tich trén ban do Hinh 7.6

Gia st can phai xac dinh dién tich khu vuc nao dé trén ban d0, ta c6 thuc hién theo phuwong
phép sau:

7.6.7.1. Phwong phdp hinh hoc

- Khi dién tich can xéac dinh 1a mot da giac, ta chia da gidc thanh nhiing hinh c6 dang hinh
hoc co ban nhu: hinh tam giac, hinh thang, hinh vudng , hinh chir nhat. Po cac dai luong can thiét
dé tinh dién tich cac hinh co ban dd roi léy téng lai ta s€ c6 dién tich khu do. Vi du tir gidc OEFD
trén hinh 7.5 duoc chia 1am hai tam giac FDO va FOE, do cac canh hodc chiéu cao, canh day hoic
hai canh va goc kep...truc tiép trén ban dd nhu da trinh bay & trén dé tinh dién tich hai tam giac nay.
Twr d6 tinh dugc dién tich tu giac.

- Khi chu vi hinh can xac dinh dién tich c6 dang cong bt ky, ¢6 thé dung cac tam do giai dé
xéac dinh. Cac tam d6 giai 1am bang gidy bong mo, mica hodc platic. Trén mat cac tam nay, ngudi ta
ke ludi 6 vudng co dién tich cac 6 xac dinh. Dat tAm do giai 1én hinh, dém so 0 vudng nguyén ¢ gitra
va udc luong dé ghép cac phan 6 vudng 1¢ & bién thanh cic 6 vudng. Tir tong cic 6 vong ta s& biét
duoc dién tich hinh can do.

Xac dinh dién tich bang phuong phép hinh hoc nhanh, don gian tuy nhién do chinh xac
thuong thap (sai s6 5%).

7.6.7.2. Phwong phap gidi tich

Khi khu vue can x4c dinh dién tich 1a méot da giac co toa do cac dinh xéc dinh, ta co thé dung
cong thirc sau dé tinh dié¢n tich :

1 12
SZEZX,‘(YHL_Yi—l):EZYi(Xi—I_XHI) (7.4)

i=1 i=1

Trong d6 Xi va Yi la toa d¢ cac dinh cua da giac. Phuong phap giai tich cho d6 chinh xac
cao ( sai s0 0.1%).
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7.6.7.3. May do dién tich

- May do dién tich c6 bbn bo phan chinh: Canh tay don cuc, canh tay don quay, banh xe quy
va b phan doc so.

- Cach do: dat kim quay tai diém A trén chu vi hinh can do, doc s doc ban dauu, . Di
chuyén kim quay trén chu vi cho dén khi tré lai d&m A, doc duoc sé doc u, . Dién tich hinh can do
x4c dinh theo cong thirc : S = ¢ (uz - u;) , trong d6 c 1 gia tri mdi khoang chia ctia may do dién tich
dugc xac dinh bang thuc nghiém (hinh 7.7). Xac dinh dién tich bang may do c6 sai s6 0.5%.

Cénh tay don quay

B6 phan doc sb
Cénh tay don cuc

Hinh 7.7

7.6.8. Lap mit cit dia hinh theo m§t hwéng cho truége trén bin do

Gia sir can thanh 1ap mat cit dia hinh theo huéng duong thang AB cho trude trén ban do. Dat
t gidy can 1én dudng thang AB. Dung but danh dau va ghi cha do cao cac giao diém giita AB voi
cac duong d6ng murc. Tir cac giao dlem da danh dau dung duong vudng goc, trén do dat do cao cac
giao diém theo ty 1& dimg cta mat cat. ndi ddu mat cac doan thang vudng goc lai ta s& duoc mat cit
dia hinh theo duong ab cho trudc.

Hnh 7.8

7.7. Po vé mit cit dia hinh
7.7.1. Khai niém

Dé phuc vu cho thiét ké k¥ thuat cac cong trinh xay dung nhu: cau duong, thuy loi, dudng
sat, duong day tai dién ...phai biét cu theé va chinh xac dia hinh mat dat theo huéng cong trinh di
qua. Cong tac do v€ va bi€u dién dia hinh mat dat theo mot hudng nao do dugc goi la do v€ mat cat.
Co 2 loai mat cat dia hinh 1a mat cat doc va mat cat ngang.
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- Mit cat doc 13 giao tuyén giita mat dt véi mat thang dimg theo truc cong trinh.
- Mt cit ngang 1a mat cat thang ding vudng goc véi truc cong trinh.

Po v€ mat cat bao gdm cic cong viée dinh tuyén ngoai thuc dia, do khoang cach va d6 cao
cac diém trén tuyén, tinh toan va v& mit cit.

7.7.2. Po mdt cit ngodi thuc dia

- Dinh tuyén ngodi thue dia: xac dinh cic diém khdng ché tuyén ngoai thuc dia bao gom
diém déu, cac diém tai d6 tuyén chuyén hudng ( dinh), cac diém trung gian theo y d6 thyét ké, diém
cudi. Cac diém khdng ché tuyén c6 thé khao sat chon ngay & ngoai thuc dia ( quy mé cong trinh
nho) hodc chuyén tir ban d6 phuong an thiét ké tuyén di duoc phé duyét.

- Co dinh cdc coc chinh: tu dieém dau, dung thudc day hodc cac may do dai c6 do chinh xac
can thiét dé bo tri cac coc cach nhau 100m. Goi céc coc nay 1a cac coc chinh va dugc ky hiéu tur Cy
cho dén C,. Ct 10 coc chinh 1a mdt coc km danh s6 tir "km_ 1" dén "km_n".

-Co dinh cdc coc phu: cac coc phu dugc dong ¢ nhiing vi tri dac trung cho dia hinh, dia vat
mat dat. Dung thudc day hodc may do dai dé do chiéu dai gilra cac coc phy, gitra coc phu véi coc
chinh va coc dinh gan nhat ( khoang cach 1¢).

- Bo tri va c6 dinh mdt cdit ngang: nhimg noi trén hudng vudng goc voi tuyen néu dia hinh
mat dat thay d6i nhidu thi phai do v& mit ct ngang. Vi tri mat cat ngang trén tim tuyén duoc do va
ky hiéu giéng nhitng coc phy. Cac diém trén mat cat ngang ciing 1a cac diém dic trung cho dia hinh,
dia vat. Khoang cach 1é trén mat cat ngang do tir tim vé hai phia cta tuyén bang thuéc hoac may do
dai.

- Tai cdc dinh con phii do géc chuyén hwdng ( géc ldi) va bé tri cdc dwong cong néu la
céng trinh tuyén giao théng hodc thiiy loi.

- Do vé binh do doc tuyén: Pong thoi voi viée ¢d dinh tuyén con phai do v& binh dd doc
tuyén v6i dai rong tir tim vé hai bén theo quy dinh. Trong pham vi quy dinh binh d6 tuyén duoc do
chinh x4c nhu phan 7.3 da hoc. Ngoai pham vi quy dinh thi thi wdc luong bang mit.

- Binh dé duéi thing: binh db dudi thang thé hién trén mat cit doc tuyén. Trén binh d6 nay
thé hién diém dau, cac coc chinh, coc km, coc phu, coc dinh, coc mat cat ngang,...,di€ém cudi. Vé
mili tén chi hudng ngoat cta tuyén. Phac hoa dia vat, dia hinh doc tuyén.

- Do cao mat cat.

Nhiing cong trinh quan trong, quy mo 16n ta phai do ndi tuyén véi ludi khéng ché nha nudce
nham théng nhét toa do va do cao. khi din do cao doc tuyén thuong dung cép dd cao k¥ thuat va
mg dung phuong phéap do cao hinh hoc tir gitta; cac coc mat cat trung vdi coc lién h¢ gitra cac tram
may thi phai do hai 1an trén hai mit mia. Pé kiém tra cong tac dan do cao, cir khoang lkm phai do
nbi tuyén véi cac diém khdng ché cap cao hon cua ludi khéng ché do cao chay doc tuyén. Trong
truong hop khac thi phai do cao di va vé dé kiém tra.

Céc coc mit cit khong phai 1a coc lién hé thi chi do mét 1an bang phuong phap do cao hinh
hoc phia trudc hoac do cao luong giac.
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7.7.3. Tinh va vé mat ciit
7.7.3.1. Tinh toan két qua do mit:

Tinh to4n va binh sai két qua do cao doc tuyén ddi véi cac diém lién hé. Sai s6 khép do cao
: £, = 50,/L,, (mm) . Tinh do cao cac diém trén mit cat mat cat, khoang cach 1é, goc chuyén hudng,

cac thong sb duong cong, coc 10 trinh, coc 100m, coc km. Néu v& mat cit theo phﬁn mém trén may
tinh thi t6 chuc file so 1i€u dé chay chuong trinh.

7.7.3.1. Vé mit cat

C6 thé coi mat cat nhu mot do thi, mot truc 1a truc d6 cao ( théng ding) con truc kia 1a truc
khoang cach 1¢ (ndm ngang).

Duya vao két qua do dac tién hanh v& mat cét trén glay ke ly. Khi v& mat cat doc, dé thay rd
d6 déc mat dat thuong lay ty 18 cao gap 10 1an ty 1¢ ngang. Ddi v6i mit cit ngang thi ty 16 dung va
ngang liy bang nhau.

Pé thuén tién cho viéc trinh bfiy trén mat cat trén giéy nguoi ta chon muce so sanh sao cho
diém thap nhat trén mat cat cach duong so sanh tr 8cm dén 10cm. Hinh 7.9 1a mat cat doc tuyen.

50.0

40.0

0.0

al
\Jl L
Binh dien JJ‘_ ”
¥
Kcot (m)
Do cao mat cat (m) 3 3§ 3 3 52 3 § 33
Khoang cach mat cat (m) §—|§ g |§7 3 E s.j B—|3—|§ 3 | 3 |§
Khoang cach 100m (m) 1 2 s . 4 5 7 o
Goc va khoang cach 00 2900 3 2100 ? 236.0 \
g
Dac tinh dia chat
cong trinh
Hinh 7.9
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