LOI NOI PAU

Gi4o trinh Tric dia viét cho chuong trinh ddo tao bic Cao dang, nganh ki
thuat nhu Cao dang xdy dung, Cao dang Cau duong, Cao dang Thuy Loi.
Ngoai ra c6 thé dung 1am tai liéu tham khao cho cén b, sinh vién, hoc sinh cac
nganh lién quan.

Noi dung gido trinh dugc viét bam sat véi "Pé cuong Tric dia" dung
cho bac Cao dang k¥ thuat.

Gi4o trinh gém 2 phan:

Phin 1: Gom nhimg chuong chung trinh bay tir chwong I dén chuong VII

phuc vu cho muc dich nghién ctru mon hoc, khong phu thudc vao chuyén

nganh cua sinh vién.

Phan 2: Gom nhiing chwong riéng (chuong VIII va chuong IX) trinh bay

mot sd vin dé co ban thiét thue cho chuyén nganh ctia sinh vién.

Xin chan thanh cam on sy dong gop ¥ kién quy bau ctia Phong Khoa hoc,
Hoi déng Khoa hoc Nha trudng va cic ban doc gop v dé viéc bién soan gido
trinh dat két qua t6t hon.

TAC GIA
Pham Viét V§



] Chuong I
KHAI NIEM CHUNG

U 1.1 POI TUONG MON HOQC

1- Dinh nghia

Trac dia 1a mon khoa hoc vé do dac mit dat dé xac dinh hinh dang, kich

thude trai dat biéu dién mat dat thanh ban do phuc vu viéc xay dung céc cong
trinh va céac yéu cau k¥ thuat khac.

2- Nhiém vu cua tric dia

Ban do, binh do va cac mat cat 1a nhiing sdn pham chinh cua trac dia. dé

c6 dugc san pham trén trac dia phai giai quyét cac nhiém vu sau:

Po chiéu dai va do goc trén bé mat trai dat.

Tinh toan va xu 1y két qua do.

V& ban d6, binh d6 va mat cit.

Nghién ctru, st dung céc két qua do cua trac dia dé phuc vu cac muc dich
khac nhau trong khoa hoc k¥ thuat, kinh té, quéc phong.

3- Cdc nganh tric dia

bé c6 dugc san pham cua trac dia thi can ¢6 nhi€éu nganh tham gia. Tuy

theo ddi twong va phuong phap nghién ctru khic nhau ma chia ra cic nganh
nhu sau:

Nganh trac dia cao cdp: Co nhiém vu nghién ctru viée do dac mot vung 16n
trén mit dat hay toan bo mit dat. Muc dich 13 dé cung cap nhirng s6 liéu vé
su chuyén dong cua vo qua dat Su blen dong cua bo biénv.v trac dia cao
cap con c6 nhiém vu cung cip cac sb lidu dé lam co sé cho viéc do vé& dia
hinh mat dat.

Nganh trdc dia phé théng: Co nhiém vu nghién ctru do v& hinh dang mat dat
& pham vi khong 16n 1am.

Nganh trdc dia anh: Ciing ¢6 nhiém vu nghién ctru do vé& ban dod dia hinh
nhung tién hanh bing cach dung nhitng may anh dic biét dé chup anh mat
dat. Viéc chup anh c6 thé chup tir trén mdy bay hay tai mit dat. Tir cac anh
chup duoc dung cac phuong phap chuyén mon dé vé ra ban do.

Nganh trdc dia céng trinh: C6 nhiém vu giai quyét cac van dé do dac trong
qua trinh thiét ké, thi cong va khai thac cong trinh.

Nganh ban dé: Co nhiém vu nghién ctiru cac phuong phap chiéu, vé ban do,
cach bicu dién va in cac loai ban do.

Nganh trdc dia vé tinh: Cé nhiém vu nghién ctru hinh dang va kich thuéc
trai dat. T nhimg tdm anh chup dugc tir vé tinh, dung phuong phap chuyén
mén dé v& ban dd ctia mot khu vuc rong 16n.



4- Vai tro ciia tric dia doi véi nganh xdy dwng co bén
a- Trdc dia phuc vu cong tac thiét ké
Dbi v6i cac nganh nhu: Xay dung cau dudng, xay
dung thily loi, xdy dung kién trac, 1am nghiép, nong nghiép ... khong thé thiéu
dugc cong tac trac dia.

Pé quy hoach mot ving nao d6 thi chiing ta can c6 ban dd dia hinh cua
toan b khu vuc. Tir ban dd ndy nguoi thiét ké moi nhan biét duge mdi tuong
quan vé kinh té, x hoi caa cic don vi co ban. Phuong an thiét ké quy hoach
cling dugc thé hién trén nén ban dd dia hinh.

b- Tric dia phuc vu thi céng céng trinh

- Pua ban vé thiét ké ra dung vi tri thiét ké, quy hoach.

- MBJi cong trinh déu c6 hinh dang va kich thudc riéng biét. Nhitng kich thudc
nay duoc ghi & do an thiét ké. Khi xay dung cong trinh can do dac dé xac
dinh cac kich thudc d6 & trén mat dat.

- Cong tac tric dja luon duge thyc hién thuong xuyén, lién tuc tai khu vuc
dang duogc xay dung.

c- Trac dia phuc vu khai thac cong trinh

Thong thuong trong qua trinh xay dung va giai doan du cta cong tac st
dung cong trinh, chung ta do dac, xac dinh tc d6 bién dang theo cac hudng, tir
d6 du bao hau qua cta viéc bién dang nay. Thoi gian quan tric bién dang c6
thé kéo dai tir 1 dén 3 nim dau ctia qua trinh st dung cong trinh. San pham cua
trac dia lac nay 1a cac biéu dd bién dang cong trinh, tir san phim nay cac
chuyén gia két cau va nén mong méi du bao bién dang trong twong lai va dua
ra bién phap ngan chin khi can thiét.

§ 1.2 HE QUY CHIEU TRONG TRAC PIA

I- Mit thity chuén va hé thong dé cao
1- Geoid qua dit

Nhu chung ta di biét bé mit tu nhién cua trai dat rat phtc tap: 71%
1a nudc cua bién va dai duong, con 29% 1a lyc dia. Do vdy c6 thé xem trai dat
nhu dugc bao boc bdi bé mit nude bién
trung binh yén tinh kéo dai xuyén qua luc
dia va hai dao tao thanh mot mat cong khép
kin. Phap tuyén ctia mat nay & mdi diém
bat ky ludn ludn tring voi phuong day doi
¢ diém dy. Mit nay dugc goi 1a mit thay
chuan. Hay mit geoid. Mat geoid 1a mit
quy chiéu vé d6 cao.(hinh1.1)

(Tam qué dat)

(hinh 1-1)



2-H¢ do cao
Do cao cia mot diém 1a khoang cach tinh theo phuong day doi tir diém d6
dén mat geoid (mat thuy chuén).é Viét Nam mat geoid duogc xac dinh di qua
tram nghiém triéu Hon D4u (d6 16n) Hai Phong. D6i voi khu vue nhod ngudi ta
dung mit thuy chuan quy udc (gia dinh). Cac mat thity chuan quy udc song
song v&i mat thity chuan.
Tuy theo cach chon mit quy uéc géc ma c6 2 hé théng d6 cao:

*Dé cao tuyét doi cua 1 diém 1a khoang cach theo phuong day doi tinh tir
diém d6 t6i mat geoid (miat thuy chuan). Trén hinh v&, d6 cao tuyét ddi cua
diém A 1a H,. Tai mat thay chuan (MTC) ¢6 d6 cao = 0.000m.

Nhitng diém & trén mat thay chuan cé do cao(+).
Nhitng diém & duéi mit thiy chuan c6 do cao(-).

*PgG cao twong doi ciia 1 diém 1a khoang cach theo phuong day doi tinh
tir diém d6 t&i mat nude goe quy wdec (MNGQU).

Trong xay dung co ban, nguoi ta thuong quan tam dén su chénh léch do
cao gitra cac diém, goi 1a hiéu d6 cao. Hi€u do cao gitra 2 diém A va B 1a Apsp,

II- Hé quy chiéu toa dd

1- Ellip soid qua dit

Pé xac dinh cac mat thity chuan, ngudi ta phai xac dinh duoc phuong day
doi tai cac diém khac nhau. Phuong cua day doi phu thudc vao sy phan bo vat
chat trong 16p vo Trai dat ma su phan bd vat chit lai khong dong déu. Do vay
mat thuy chuan xac dinh theo cach d6 mic dau gﬁn v&i mat dat tu nhién nhung
1a mot mat khong biéu dién duoc bang phuong trinh toan hoc.

Pé thuan tién cho viéc sir dung va tinh toan can xac dinh mot mit ¢o dang
chinh tic vé mat hinh hoc. Mit nay phai dap tmg dugc cac yéu cau sau:

- Biéu dién duoc dudi dang cac phuong trinh toan hoc.

- Gan v&i mat dat tu nhién nhat.

Qua nghién ctru nguoi ta thdy rang bé mat dat tu nhién tuong tng véi hinh
thé cia mot hinh ellip quay quanh truc ngin ctia né (hinh1-2). Trong hinh hoc
n6 c6 tén 1a ellip tron xoay (ellip-soid). Nhiéu nha bac hoc cua cac nudc khac
nhau da di x4c dinh duoc kich thudc cia ellip soid trai dat. Theo so liéu cia
Kra-Xop-Xki (Lién X6 cii), cong bbd
nam 1940 1a s6 liéu chinh x4c nhét.

- Ban kinh truc 16n a = 6378245m ellipsoid
- Ban kinh truc bé b =6356863m
a-b 1
a 2983

Tt thang 7/2000 theo quyét dinh cta
Thu tudng chinh phu Viét Nam su dung
ellip-soid quy chiéu qubc t&¢ WGS-84
la: 1
a=6378137m; b=6356752m *~ 595757

- Dbdédetcuca=

trai dat \
(hinh 1-2)



Ellip soid nay duoc dat vao tam trai dat va co ban kinh truc nho song song
VOl truc quay trai dat. Nhu vay h¢ quy chiéu toa do cua mat dat 1a ellip soid véi
cac tham s6 cta né duoc xac dinh trong 1ong trai dat cing véi mot diém gdc co
toa do xac dinh.

Vi d6 det o kha nho nén khi do dac khu vuc khong 16n c6 thé coi trai dat 1a
hinh cau (qua dia cau) voi ban kinh R= 6371,11km.

Trong xay dyng khi chi biéu dién mot khu dat hep trong pham vi 20 x 20 km
con c6 thé xem mat dat 1a mot mat phang.

2- Hé toa do dia li

Xem bé mat ly thuyét ctia ctia Trai dat 1a mot mat cau ta co cac dinh nghia
sau (hinh 1-3):

Toa d dia li cuia mot diém 1a goc hop boi duong thang hoic mit phang
chira diém ay theo mot phuong nhat dinh va mot mit phang quy ude chon lam
gbe.

Chon kinh tuyén di qua dai quan sat
thién van Green Wich (nudéc Anh) lam
kinh tuyén géc va xich dao lam hé truc.
Mot diém bat ki trén mat dit dugc xac
dinh chinh xdc nho cac toa do dia li Ia
kinh d6 va vi do.

- Kinh d6(}) kinh d6 ctia mét diém 1a
goc nhi dién tao béi mat phang kinh tuyén
P, gép va miat phang kinh tuyén bat ki chira

di€ém do.

KT bt ky

KT géc /A

Xich dao

(hinh 1-3)

Kinh d6 duoc tinh tir kinh tuyén gbc vé ca hai phia Pong va Tay ban cau
thay doi tir 0-180°
- Vi 46 (¢): Vi d6 cuia mot diém 1a goc tao boi duong day doi di qua diém d6
va hinh chiéu ctia n6 trén mit phang xich dao.
- V1 dg dugc tinh tir xich dao vé hai phia Bic va Nam ban cau tir 0-90°

Vi du: Toa d6 dia 1i ctia diém M la

A=105"50°13"D
M
0=21°02"15"B

Trén céc t& ban dd toa do dia 1i duoc thé hién béng nhitng doan‘“den
trang”cung cac con sd ghi & bén goc khung mdi to ban dd (“thang” chia do).

+ Uu: Toa do dia 1y duoc 1€'1y théng nhét cho toan bo trai dat.

+ Nhuoc: Tinh toan cong kénh phirc tap



§1-3 HE TOA PO VUONG GOC PHANG TRAC PIA

I/ Khai niém vé phép chiéu ban do
Phép chiéu ban d6 duoc st dung dé chiéu bé mat elipsoid Ién mot mat

phang day 1a mot phép anh xa khong hoan hao vi mot miat cau khong bao gio
c6 thé trai thanh mot mat phéng, vi vay luén tdn tai cac sai s6 khac nhau, c6
nhiéu phép chiéu ban db

- Phép chiéu hinh nén.

- Phép chiéu hinh tru dimg.

- Phép chiéu hinh tru ngang : - Phép chiéu UTM (Mercator)

- Phép chiéu Gauss.

II- Phép chiéu ban d6 Gauss

Elipsoid trai dat duoc phan chia béi cac kinh tuyén thanh nhitng mui rong
6° cac mui dugc danh s tht tu n=1, 2, 3, ..... 60. Ké tir kinh tuyén géc hét
Pong sang Tay ban cau. Kinh tuyén géc Green Wich 1a gidi han phia Tay (trai)
ctia mui thir nhat.

P Mobi mui duge gisi han
Lt =6°(n-1)
Lp = 601’1 Kinh tuyén Truc Lo
- - L, =3°2n-1)

Kinh tuyén Pong Lp

Nl

P

Duyng mit try ndm ngang ngoai tiép voi elipsoid trai dat theo kinh tuyén
tryc (gitta) cua mui

Lay tam “0” 1am tam chiéu (dit nguon sang dlem) dé chiéu mui nay 1én
mit try. Vira xoay vira day elipsoid trai dat cho mui lién ké dén tiép xuc voi
mat try, tuong tu chiéu mai nay 1&én mat tru, khai trién mat tru thanh mat phéng
(hinh 1-4)

Xich dao

(hinh 1-4) 1 2 3

Hinh chiéu m5i mui c6 dic diém sau.

- Bao toan vé goc (dong dang)

- Xich dao thanh dudng nim ngang, kinh tuyén giira (truc) ctia mdi mui
thanh duong thang dimg vudng goc véi xich dao.



- B¢ dai kinh tuyen truc bang do dai that, khong bi bién dang, chiéu dai
cua cac doan duong nam cang xa kinh tuyén truc bi bién dang cang nhiéu. O
mép bién cod thé bj bién dang dén 1/500.

X béi véi doan théng S ¢ toa dd 2 dau mut 1a
X, Y; va X, Y, thi cong thirc tinh d6 diéu chinh As
do bién dang dai khi chiéu thanh mat phang c6 dang

\
| (hinh 1-5)
\ 2
| | AS—Y xS Trong do: y=1+h
\ R’ 2
| | Y
Y1 Y2
R=6371,11km
(hinh 1-5)

- Hinh chiéu mo61 mui trén mat phang rdng hon so véi ban than mai trén
elip soid.

I11I- Hé toa d§ vudng goc phang Gauss —Kriuger

X - Nho phép chiéu ban d6 Gauss trong mdi mot mui chiéu
(A, =6°) s& thanh 1ap mot hé toa d6 vudng goc phing
(hinh 1-6)

+ Hinh chiéu kinh tuyén truc chon lam truc hoanh X.

+ Hinh chiéu xich dao chon lam tryc tung Y.

+ Giao diém 0 cua cac hinh chiéu kinh tuyén truc va xich
dao la géc toa do

oH

(hinh 1-6) - Lanh tho Viét Nam nam & phia Béc ban cau nén hoanh d6
X ludn ludn duong, tung d6 Y cia timg diém co thé am,
duong. Dé tranh Y am trong thuc té ta doi gdc toa do sang

X phia Tay (trai) 500km tai vi nira mai chiéu chd
rong nhét & xich dao ~ 333km (lay tron 500km)
Xabo N\ __ 1A \
AT Y o ,
Ya bé xac dinh vi tri cac di€m trén bé mat trai dat
mot cach don tri thi trudc mdi gia tri tung do ta
S00Km ghi s6 mi cach boi du cham.
(hinh 1-7) Vi du:
X =2366 km
A’y
Y = 18.588 km

Ta hiéu diém A’;nam & Bic ban ciu cach xich dao 2366 km va nim &
mui thtr 18 cach géc toa do da dich chuyén 588km.

Dé thuén tién cho st dung trén ban do nguoi ta dung ludi toa do gé)m cac
6 vudng duoc tao ra boi cac dudng thang song song véi hinh chiéu cia kinh
tuyén giita (truc X) va cua xich dao (truc Y).



U 1-4 HE THONG PINH VI TOAN CAU (GPS)

I- Gi6i thiéu chung

- Hé thong GPS thiét 1ap mot mang ludi vé tinh trong khong gian bao quanh
trai dat dé cung cp thong tin vé vi tri va thoi gian & moi noi trén trai dat 24/24
gi0 hang ngay.

No6i mot cach khac hé thong tin GPS chinh 1a hé quy chiéu toan cau ca vé
khong gian va thoi gian. Thong tin vé vi tri va thoi gian trong hé théng GPS
dugc st dung cho nhiéu muc dich.

- Hé théng dinh vi toan cdu GPS (Golobal Positioning System) do bd quéc
phong My phat trién va diéu hanh.

- Pbi voi Viét Nam cong nghé GPS d3 duoc nghién ctiu tmg dung trong cong
tac do dac ban dd & nhiéu noi nhu: Téng cuc dia chinh, cuc ban do6 quan doi,
Hai quan, Cuc Hang hai.

Hé théng dinh vi toan cidu GPS gdm 3 phan
1- Phén vii tru (Space Segment) C6 nhiém vu
- Ghi nhan luu trir thong tin duoc truyén di tir phan diéu khién.
- Xu li dir liéu.
- Chuyén tiép thong tin dén nguoi str dung.
- Duy tri kha ndng chinh xac cta thot gian.
- Thay doi quy dao v¢ tinh theo su diéu khién tir mat dat.

2- Phin diéu khién (control segment) c6
- 1 tram diéu khién chinh.

- 5 tram thu s6 liéu

- 3 tram truyén s liéu

3- Phén sir dung (Uses Segment)
- La nhitng may thu GPS: - M4y thu dung trong quan sy.
- May thu dung trong dan su.

I1- H¢ toa do va do cao GPS
1- H¢ toa do GPS
- Néi dén do dac bang phuong phap GPS 1a do dac bang vé tinh va xac dinh
bang hé toa do dia Iy (A, @, h) trong hé toa do tric dia thé gidi viét tat 1a
WGS-84
1

(a=6378137m, b=6356752m, o=
298,257

2- H¢ dp cao GPS
- P cao do bang GPS duoc tinh theo elipsoid WGS-84. Con do cao ching ta
dang dung duogc tinh tir geoid (mit thuy chuan). Mdi quan hé giita 2 do cao
trén dugc miéu ta nhu sau (hinh 1-8)



Mit dat
tu nhién

Mit elipsoid

(hinh 1-8)

h=H+N

Trong do : h:Ladd cao so voi elipsoid WGS-84
H: D§ cao theo hudng truc giao véi geoid
N: B9 cao gilra geoid va elipsoid (d9 chinh xac cua d¢ cao GPS phu thudc vao N va N
phu thudc vao viéc xac dinh truong trong luc)

J1-5 KHAINIEM VE PINH HUONG
PUONG THANG - GOC PINH HUONG a.

1- Khdi ni¢m

- Binh huéng mét dudng nao dé 1a xac dinh géc hop
bo1 duong d6 vé1 mot duong khac da duge chon
Huéng gdc lam géc (hinh 1-9).

Néu chon hudng gdc 1a kinh tuyén thyc ta co
khai niém goc phuong vi thuc A. Hudng kinh tuyén
thuc duoc xac dinh bang phuong phap do dac thién
van.

Néu chon hudng gbc kinh tuyén truc ta co
khai niém goc dinh huéng o (géc phuong vi toa
do)

Go6c phuong vi

PIE]

(hinh 1-9)

Néu chon hudng goc 1a Kinh tuyén tir ta c6
khai niém goéc phuong vi tir A,, huéng kinh tuyén tir
duoc xac dinh b'flng dia ban.

e

- Trong trac dia hudng gbc dugc chon cb thé 13 kinh
tuyén thuc, kinh tuyén truc cia mui, kinh tuyén tur.

- Gitra cac goc A, a, A; cd mbi quan hé voi nhau. O
phia nam mdi to ban d6 nguoi ta cho biét nhiing sd lidu
can thiét, lién quan 4y (hinh 1-10).

> le, KT Lhu'c
+
-2
Kp g

-

(hinh 1-10)



* Goc hoi tu kinh tuyén

Q Céc kinh tuyén khong song song v&i nhau ma
gap nhau tai 2 cuc. Goc gifra 2 kinh tuyén duoc goi la
R ) do hdi tu kinh tuyén cta 2 kinh tuyén dé (hinh 1-11).
B Ky hiéu y va duoc tinh theo cong thirc:

Ve ¢ N
ﬁ | y=A,.Sing |
P, A, : Hiéu s6 do kinh giita kinh tuyén di qua 2 diém dang xét

(hinh 1-11) ¢ :Vido diém giita trén dudng cho trudce
Nhan xét

Néu A, khong d6i, ¢ xich dao ¢ =0 — Sin ¢ =0 — A = 0. Nguoc lai ¢ 2
cuc coO ¢ = 90° nén A = A, Nghia 1a di tur xich dao vé phia 2 cuc thi d6 hdi tu
kinh tuyén y cang ting.

Néu ¢ khong ddi — y ty 1é thuan voi A, nghia 1a cac kinh tuyén cang
nam cach xa nhau thi d6 hoi tu kinh tuyén y cang 16n .

2- Goc dinh huong

- Néu chon huéng gbc 1a kinh tuyén truc

(gifta) ciia mdi mui ta c6 goc dinh hudng o,

goc dinh hudng o ciia mot duong thang 1a

goc bang tinh tir huéng Béc cua kinh tuyén

2 §f/ truc theo chiéu thuan kim déng hd dén duong

A jx/ 0l2-1 thél’lg do.

— a o gia tri tir 0 — 360°.

(hinh 1-12) - Khéc véi goc phuong vi (A, A;) goc dinh

huéng cia mot dudng thang tai cic diém
khac nhau c6 gia tri nhu nhau (hinh 1-12)

Piac diém nay lam cho vi¢c st dung o tr¢ nén thuan
X tién trong tinh toan toa do.
- Kinh tuyén truc chinh 1a mét kinh tuyén thuc ¢ gitia

KT truc

nhau mdét lugng béng do ho1 tu kinh tuyén gitta kinh

tuyén thuc di qua diém d6 va kinh tuyén truc, nghia la o
= A-y.
- Goc dinh hudng dao (nghich) cta doan thang 1-2 duoc
ky hiéu 13 o,y — oy > + 180°.

‘ Dau (+) hay (-) duoc chon sao cho gia tri cua ol
nam trong khoang (0 -360°)

|
| , q :
mui chi€u (hinh Do vay tai mot diém trén duong thang

AN ~ w noi chung goc dinh hudng va goc phuong vi thuc khac
A
\
| |

|

(hinh 1-13)
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Méi quan hé giira goc dinh hudng a va goc bang B. Gia st ¢ 1 dudng do
1,2,3,4 ta ¢6 dugc géc dinh hudng canh dau 1a o, va do duoc céc gbc bﬁng
bén phai duong do 1a B,, B; (hinh 1-14) thi ta s€ tinh duoc gdc dinh hudng cua
cac canh sau 1a o3, 034

(hinh 1-14)
Ol = Oy + 180° - B,
Q3.4 = Olp.3 + 1800 - Bp3
............................. —
Qi) = Oy + 1807 B
_ 0 T
Qli-(i+1) = Oi-1)-i —180° + B
3- Goc 2 phwong r
X M X X My X
I I,
b G N N
0 Y Y o Y \Lou Y
12 I3
2 M
(hinh 1-15)

Goc 2 phuong (1) la goc bang hop bai huéng Bac hoic huéng Nam cua
truc hoanh x t&i duong thang do ¢ gia tri tir 0-90° (hinh 1-15)

U1-6.QUAN HE GIUA PIEM VOI POAN THANG VA GOC

PINH HUONG a.
1- Bai todan thudn

X Biét toa d0 diem dau A (Xa, Ya)

Ay Biét goc dinh hudéng cia doan thang AB
7{(3%737777 B 1é‘9LABa .
A[X | ‘ Biét d6 dai ciia AB 1a Spp,
|
B } Yéu cdu tim toa d cua diém sau B (Xg, Yi)
ot s T hinh vé ta ¢6 (hinh 1-16).
* XB = XA + AXAB = XA+ SABCOSOLAB.
(hinh 1-16) * Ye=YArTAyag =Y+ SABSiHOLAB.
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2- Bai toan nghich
Biét toa 6 diém dau A (Xa, Ya) va
Biét toa d6 diém sau B (Xg, Yp)
Yéu cau tim gbc dinh hudng cua doan AB 1a aap va d dai Syg.

Ay Y, -Y
OAg = arc tg — =arctg 2 —4_
A e S X, -x,

XB_XA — YB_YA

* QL=
AB X
Cosa Sina

SaB = VAX? +AY? = (X, =X )’ +(Y, - Y,)’

Céac sb gia toa do co thé duong hodac am tuy thudc vao gia tri cua toa do
diém dau va diém cuoi.

Vi cong thuc trén ta chi tinh dugce gia tri goéc 2 phuong r, dé tinh duogc
gia tri thuc cua géc dinh hudng o can tinh theo tuan ty sau:
|
- Tinh goc 2 phuong r = arc tg I%“

- Xac dinh gia tri cua o theo r va dau ciia Axag, Ayag dua vao bang dudi.

o 0-90° 90 — 180 180 - 270" 270-360°
r r=a r=180"-a | r=a-180° | r=360"-a
Ax + - - +
Ay + + - -
o oa=r o =180%r a=180"+r a=360°-r
Vidu :
Biét toa d6 diém dau A | X, =+ 12.450m
Ya=-25.680m
Biét toa d0 diém sau B | Xp =-20.280m
Yg =+ 28.720m

_ A, |+28.720 — (-025.680)|
—> Irap = arc tg — = arctg
Ay | —20.280 - (+12.450) |

| +54.400 |
|-32.730

rap = 58°5759°
(Vi Ay duong, Ay 4m) = a = 180° -
= a A= 180" - 58°5759 =121°201"
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U1-7 BAN PO PIA HINH

I- Pinh nghia

Ban d0 13 hinh vé& thu nho va dong dang ctia mot khu vuc mit dat theo
mot phuong phéap chiéu nhat dinh, c6 ké dén anh hudng do cong trai dat.

Tuy theo muc dich st dung va ndi dung biéu dién ma ban dd duge chia
ra: Ban do dia ly, ban do chinh tri, ban d6 tho nhudng, ban d6 dia chat, ban do
dia hinh...

Ban d6 dia hinh 1 ban d trén d6 vira bicu dién dia vat, vira bicu dién ca
hinh dang cao thap khac nhau cta mit dat.

1- Pia vt La nhitng vat ton tai trén trai dat, hodc do thién nhién tao ra
hoac do con nguoi tao dung nén nhu: séng, rung, lang x6m, thanh phé, de,
duodng...

Viéc biéu dién dia vt trén ban do phai tuan theo ding nhimg ky hiéu, quy
wée ban dd do Cuc do dac va ban dd nha nudc quy dinh.

Ky higu theo ty 1¢ (ky hiéu dién)

Ky hiéu khong theo ty 1¢ (k¥ hi¢u diém)

Ky hiéu phi ty 1& (ky hiéu tuyén)

Ky hiéu chu giai (ky hiéu ghi cha, thuyét minh)

Ngoai ra dé ban do rd rang, dé doc, co suc dién dat cao ngudi ta dung
mau sic khac nhau dé biéu dién dia vat (dudng 6t6 vé bang mau d6 niu, dudng
sat v& mau den, song v& mau xanh...)

2- Dja hinh la hinh dang cao thip khac nhau ciia mat dat ty nhién. Co
nhiéu phuong phap biéu dién dia hinh nhung phuong phap hoan thién nhét, co
¥ nghia nhit 1a phuong phap duong dong muc(dudng binh d6, duong ding
cao)

Puong ddng mirc 1a dudng ndi lién cac diém cé cung d6 cao & trén mat
dat ty nhién. Hay noi cach khac duong dong murc 1 giao tuyén gitra mat dat tr
nhién va mit song song v6i mat thity chuan (hinh 1-17)

o

(hinh 1-17)
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Cdc tinh chat cua duong dong mirc

a- Moi diém nam trén cung mot duong dong muc cd cung dd cao nhu
nhau.

b- Pudng dong murc 1a duong cong khép kin (hodc khép kin dén khung to
ban do)

c- Puong dong muc khong tring nhau, khong cat nhau (trir truong hop
véach dung hay nai ham éch)

d- Cac duong dong mirc cang gan sit nhau thi mat dat cang déc nhiéu, cac
duong ddng muc cang xa nhau thi mit dat cang thoai.

e- Huéng cua duong thang ngin nhat ndi gitta 2 duong dong muc(dudng
vubng goc voi 2 duong ddng murc) 1 huéng dbc nhat cua thuc dia. Hiéu
sO do cao gitra 2 dudng dong muc lién tiép goi 1a khoang cao déu h.

Do cao dia hinh cang 16n thi phai chon h 16n. Ty 18 ban db 16n thi phai
chon h nho (thuong chon h 1a 0.25™, 0.5, 1.0™, 2.0™, 5.0™ ,10™) Do cao cua
duong déng muc (H) thuong duoc chon la b01 sd cua h

Céc duong ddng mirc dugc v& bang nét lién mau nau.

-Pé nghién ctru ban d6 duoc thuan tién, dé dang thi 4 dudng déng murc(hay 5
duong dong mic) nguoi ta t6 ddm mot duong va ghi d6 cao cua no (quay vé
phia cao) goi la duong dong muc cai.

-Pé biéu dién cac chi tiét nho cta dja hinh ngudi ta v& mot duong nét dit co

khoangcaodeu=Ehgolladu:ongdongmuc ‘\‘\‘\‘ [TTTTT]

con.
- Nhitng noi dia hinh c¢6 d6 doc >45° nguoi ta
dung ky hiéu dic biét 1a cac vach nho hinh ring cua (hin™h 1-18)
II- Sir dung ban dd & trong phong
1- Xdc dinh dé dai mét dwong trén bin dé
- Po d6 dai1 1 doan théng:
Truong hop dung thude thang (thude c6 chia tdi mm)
Dung thudc ké milimét do tryc tiép rdi nhan tri s6 do dugce véi mau sb ty
1& ban do.
Vidu:
Trén ban db ty 18 1:500 dung thudc thang do dugc doan AB = 60mm.
Vay do dai trén thuc dia cua doan AB 1a dagp.
dag=62mm x 500 = 31.000mm= 31m
- Po d6 dai 1 duong cong:
Chia duong cong d6 ra nhiéu doan ngan, mdi doan coi nhu thang, 4p dung
phuong phap do duong thang dé do tirng doan r6i 1y tong sb.
Hién nay nguoi ta thuong ding may do dudng cong trén ban do.

2- Xdc dinh dp cao mét diém trén ban do

Muon xac dinh d§ cao mot di€m trén ban do, can can cu vi tri twong doi
cua no so voi duong dong mure gan do (hinh 1-19).
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Piém ndo nam trén duong dong
murc nao thi c6 do cao = do cao duong
d6ng muc d6. Piém N bat ky.

Po N,=7,5mm

A ; N, = 4,6mm.
2 T = h_ —>h—h bN
ab  bN 1™ ab’
_ 2000 _
126 = 55.46 +4.6‘4'6 =0,76m
(hinh 1-19) = Hy=Hy +th; =126+ 0,76 = 126,76m
3- Do dién tich trén bin do
a- Phirong phap hinh hoc .
B Néu dién tich gén do duogc bao quanh
bdi nhitng doan thang, thi chia dién tich do
A . C  thanh nhiing hinh c6 dang co ban: tam giac,

chir nhat, hinh thang (hinh 1-20).

Tién hanh do cac yéu t6 canh, duong
cao cua tung hinh va dung cong thirc tinh
toan dé tim ra dién tich mdi hinh rdi lay

D téng lai.
(hinh 1-20) - Tinh dién tich khu dét & thuc dia
Sthue aia= Spanas - M (M 1a mu s ti 18 ban dd)
Vi du: Tinh dién tich hinh ABCD trén ban d6 ty 1€ 1:500.
Ta chia ra 2 hinh Axgp va A pgc
Tién hanh do: canh DB = 4cm, duong cao h;=2cm,
canh DC = 8cm, dudng cao h, = 3cm
Tinh dién tich mdi hinh ta co.

Dién tich Axgp :% DB.h, =%x 4x2=4dcm’?

Dién tich Apgc = %DC.hz - %x 8 x 3 =12cm’

Dién tich hinh ABCD =4 +12 = 16cm’
Dién tich thuc ctia hinh ABCD 1a: 16cm” x 500% = 400,0m?

b) Phuwong phdp dém 6
Ap dung khi dién tich can do dugc bao
g ~ quanh boi duong cong, dung to gidy bong co
ké 6 vudng dit 1én hinh can do. Dém sb 6
) nguyén nam trong hinh va don cic 6 thiéu
2L 11 thanh 6 b, biét dién tich mi 6 vudng tinh ra
dién tich toan hinh (hinh 1-21).
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Chwong I1
TINH TOAN TRAC DIA

I- Khai niém vé sai s6 do dac
- Po dac mot dai lugng nao d6 1a dem no6 so vdi mot dai lugng cung loai da
duoc chon lam don vi do.
- Khi do dac nhiéu 1an mot dai lugng nao do, du can than dén méy van théy két
qua céac lan do dugc hau nhu déu khac nhau. Piéu d6 ching to ring trong két
qua do dugc ludn ludn co sai sb.
- Sai 86 (A) 1a hiéu s6 giita gia tri do dugc (x) voi gia tri that (X) cta dai lugng
can do.

A=x-X (A saisb thuc)

Nhitng yéu t6 c6 lién quan dén sai sb 1a: Nguoi do, dung cu do, ddi tuong
do, moi truong do.
Theo quy luat xuét hién cua sai s6 ta chia ra lam cac loai:
- Sai s6 sai lam.
- Sai 56 hé thong.
- Sai s6 ngau nhién.

1- Sai sé sai lam
+ Vi du:

Gia st khi do chiéu dai cia mét ngdi nha 50m lai dugc két qua do 1a 52m
thi 2 m ndy 13 sai s sai lam.

+ Pdc diém: Trong cac két qua do dac co thé chira nhiing sai sb rat 16n vé gia
tri tuyét dbi, dang 18 ra trong diéu kién iy khong méc phai, nhiing sai s6 nay
duogc goi 1a sai 1am.

+ Nguyén nhdn: La do ngudi lam cong tic do dac thiéu can than (do sai, ghi
sai, tinh sai)

+ Cdch logi triv: Sai 1am phai tim ra dugc dé loai trir khoi két qua do bang
cach 1ap lai dé kiém tra.

2- Sai 56 hé thong
+ Vidu:

Gia str dung thude 20m dé do mot doan thang nao d6, nhung chiéu dai
thuc cua thude luc d6 lai 1a 20.001m. Nhu vay trong két qua moi lan dit thude
c6 chira sai s61mm, sai s6 ndy duoc goi 13 sai s6 hé théng.

+ Ddc diém: Sai s6 hé thong 1a nhiing sai s6 thuong co tri s6 va dau khong doi,
duoc lap di lap lai trong tat ca cac lan do

+ Nguyén nhdn: Nguyén nhan giy ra sai s6 hé thong c6 thé do cb tat cua nguoi
do, dung cu do khong duoc diéu chinh ding, ngoai canh thay ddi.
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+ Cd;h logi ’m‘r, }gan ché: Ta gc') thé loai trir hay han ché duoc anh huong cua
sai 0 h¢ thong bang cach: kiém nghiém va diéu chinh dung cu do, ap dung
phuong phap do thich hop, tinh s diéu chinh vao két qua do....

3- Sai s6 ngdu nhién
+ Vidu:

Gia sir thuée do c6 vach chia nhé nhat dén milimét thi sai s6 doc thudce &
phan udc lugng nho hon milimét 12 sai sé ngau nhién.

+ Pdc diém: Khong r6 rang, co thé am, duong, 16n , bé....
Toan xac suit théng ké da xac dinh duoc cac dac tinh sau:
e Trong cac diéu kién do dac cu thé, tri s6 tuyét ddi cua sai sd ngﬁu nhién
khong thé vuot qua mot giGi han nhat dinh (Pic tinh giéi han)
e Sai s6 ngiu nhién c6 tri s6 tuyét ddi cang nho thi kha ning xuét hién
cang nhiéu (Pic tinh tap trung)
e Sai sd ngiu nhién dwong va am véi tri s6 tuyét d6i bé c6 s6 lan xuét hién
gan bang nhau (Pac tinh ddi xtng)
e Khi sd lan do tién téi vo cung thi sb trung binh cong cta cac sai s6 do
dac ng?tu nhién cuia cung mot dai lugng sé& tién tGi 0 (Pac tinh bu trur)

+ Nguyén nhdn: Gy ra sai s6 ngau nhién 1a do diéu kién do dac lu6n ludn bién
doi.
+ Cdch han ché: Sai sb ngau nhién ta tién hanh do dac nhiéu lan trong nhiing
diéu kién khac nhau nhét dinh rdi 1y két qua trung binh cuia ching.

II- CAc tiéu chuin danh gia d6 chinh xac do dac
I- Sai sé trung binh 0

Trong do: A; 1a sai s6 that.
1=1,2,3....n (n s0 sai sO)

Vidu: 2t A, B cung do mdt doan théng dugce cac két qua c6 chura nhitng
sai sO that nhu sau:

Td A : +5, -6, -8, +9, -10, +12, +13
T6 B : -3, +4, +5, -8, +10, -15, -18

546+8+9+10+12+13
= 6A= 7 =9
0p = 3+4+5+8;—10+15+18:9

Nghia 1a 0, = 05 =9. Do d6 ta két luan t6 A, to B do chinh x4c nhu nhau.
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2- Sai sé trung phwong m

Pé khuéch dai nhiing sai s6 c6 gia tri 1on (vi nhiing s6 16n khi binh
phuong 18n s& rat 16n) thi Gauss da dung cin bac 2 cta s trung binh cong binh
phuong cac sai sb thuc.

2 2 2 2
m:i\/Al+A2+ ..... AL, \/_A_
n n

Dung sai sb trung phuong dé xét vi du trén ta co:

— T A do chinh x4ac hon t6 B

768 _

mp == 10,4

Nhén xét: Mubn tinh duoc sai so trung phuwong (m) theo cong thirc trén
thi phai tinh dugc sai s6 that A; = x; — X nghia 1a phai biét duoc gia tri that X
cua dai lugng can do. Trong thuc té khong biét duoc X vi thé nha tric dia
BeSsen da tim ra cong thirc sau dé tinh sai s6 trung phuong.

Trong do:
5 Vi=xi— X : la sai s0 xac suat nhat.
m=+ \/ Vi ] xi 1a cac két qua do duge(i=1,2,.....n)
n—1 X £ \ A ., 1 ,
X === la s0 trung binh cdng cua cac két qua do

n
n : s0 lan do
Ttr cong thirc trén ta thay = muon gidm sai s6 thi phai tang s6 1an do.

3- Sai 56 tuyét doi, sai so twong doi
CA4c sai so that A, sai sO trung binh 0, sai s6 trung phuong m 1a sai s6 tuyét doi.

Vi dy: To A do doan thang dai 100m véi sai s6 1cm
T6 B do doan thang dai 10m véi sai s6 lecm
Ta thay néu chi dung sai so tuyét doi thi to A va to B do véi do chinh xéc
nhu nhau.
Trong truong hop do dai nguodi ta con thuong dung sai sO tuong doi de
danh gia do chinh xéc do.
Sai sb twong déi % 14 ty sb gifta cc sai sb tuyét dbi va gia tri cua dai
luong can do va dugc biéu thi dudi dang phan s6 cotirsd 1a 1. Trong thuc té
nguoi ta thuong dung

- Sai s6 trung phuong twong ddi cta 1 1an do:

| CC

Theo vi du trén ta c6 LI
T, 100" 10.000




Nhu vay: = T6 A do chinh x4 hon t6 B.
- Sai s6 trung phuong tuong dbi cua két qua do.

(khi n — oo thi gia tri trung binh cong X tién dan t6i gia tri thuc X)
Ngoai ra ngudi ta con dung ki hiéu P.P.m dé chi sai s6 twong d6i 1:1000.000.
Vi dy: 5P.P.m nghia 13 5 phan triéu va ciing c6 thé biéu dién duéi dang phan
tram.

4- Sai s6 trung phwong ciia mét ham cdc két qua do
Gia st trong Aapc do 2 goc B va C véi céc sai
A s6 1a mg mc ta tinh duge A= 1800 — (B+C) (hinh 2-
1). Nghia la A la mét ham sO cua B va C. Ma B va
C co sai s6 thi A ciing c6 sai s6. Vay m, =? Mot
cach tong quat hon, khi mdt dai luong nao do la
c ham s6 cua cac dai luong do dac doc 1ap khac thi do
chinh xac cua cac dai luong éy duoc tinh nhu thé
(hinh 2-1) nao

Néu ¢6 ham F = f (x, y.....u) trong do X, y....u
13 cac bién do ddc 1ap co céc sai sd trung phuong

tuong trng my m, ....m, thi:

Nguoi ta da chimg minh dugc rang

2 2 2
mp == o m’ + o m o+ ...+ O m’
0, 0, d 0,
Trong do: %% , % , O
o, )\9, 19,

la dao ham riéng ctiia ham F theo cac bién s0 X, y,u twong ung.

5- 80 trung binh cfng va sai so trung phuwong ciia no

Gia sir chiéu dai that cia doan thang AB 1a X chua biét.Muén biét doan
théng AB dai bao nhi€u ta phai do n lan duoc cac két qua 1, 1; ...Invéi céc sai
s6 trung phuong twong tng m;, m, m, .Hoi chiéu dai cta doan AB 1a bao
nhiéu (va sai s6 twong Gmg cua no)

Goi X 1a s6 trung binh cong cua cac tri s6 do

X = L+ +..+]
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Gia st céac lan do cung dg chinh xactaco m; =m, = ...... = my = m thi sé€

tinh duoc sai sb trung phuong cua sb trung binh cong 12 my
my=M=+Lifpm? =+
n Jn
Tt cong thire trén ta c6 nhan xét:
S trung binh cong co sai s6 bé hon +/n 1an so v&i sai s6 cua ting két qua
do.Do d6 ta s& 1ay s6 trung binh cong 1am chiéu dai ciia doan AB.(s6 trung
binh cong 14 s6 dang tin cdy nhat, 12 gia tri xac suat nhat)
Poan AB= X+ M

Vidu: Do mdt goc 5 1an duge cac két qua ¢ bang. Hay tinh
a) SO trung binh cong (gia tri xac suat nhat ciia goc)
b) Sai s0 trung phuong cua tung két qua do riéng biét
¢) Sai s trung phuong cta s trung binh cong

Lan | Goc B do B w V; Vi?
do duoc
1 160°10°20” | 60° 10’ 10”| +10 100
2 10” 0 0 em=
+ \/ vl i\/ﬁ = +7"9
n-—1 4
3 05” -5 25
4 00” -10 100 m 79
e M=+ _n = ﬁ =13"5
5 157 +5 25
[v]=0 ]| [vv] =250

Goc B =60°10" 10”+375
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Chu’()’ng 111
PO GOC

U3-1 KHAINIEM

Goc 1a mot trong nhitng yéu t6 dé xac dinh vi tri khong gian ctia mot
diém trén mat dat ty nhién, do vay ta phai do goc va do goc 1a mot cong tac do
co ban.

- Goc bang (B) 1a goc phang nhi dién hop boi 2 mit phang thang ding (P), (Q)
di qua 2 tia ngdm OA, OB (hinh 3-1a). G6c bang c6 gia trj 0 =+ 360"
- Goc dimg (V): La goc hop bai tia ngdm chinh khi ngdm téi muc tiéu va hinh
chiéu ctia no trén mat phang nam ngang (hinh 3-1b).

Goc dung co giatri 0 + 90°

PTD
AV MPNN
V-
(hinh 3-1a) (hinh 3-1b)

@®Phan loai do gbéc theo do chinh Xac nhu’ sau:
Do goc chinh x4c cao: Néu sai so trung phuong do goc dat

mg=05+30
Do gboc vai d6 chinh x4c vira: Néu sai sd trung phuong do goc dat
mg=30+10"
Do goc voi do chinh xac thap: Néu sai sd trung phuong do goc dat
mg =10 0 +60"
+ Cac don vi dung trong do goc:
Dy
o= _L vong tron
360
1°=60°; 1 =60
Grat
18= LV(‘)ng tron = 360" _ 54’
400

12=100° (c la phat grat); 1°= 100 (cc la gidy grat)
Radian
1 vong tron = 27 radian = 360"

0
17 radian (%) = 3 =573 . o =3438"; ¢ = 206265
T
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U 3-2 MAY KINH Vi

I- Gi¢i thi€éu may kinh vi

May kinh vi 1a mot loai may do dac tuong ddi chinh x4c va toan dién. Co

nhiéu ki€u khac nhau do nhiéu nudc tién tién trén thé gidi san xuat.

I1-

1-Tac dung cua may kinh vi
- o goc (gbc bang, goc ding)
- bo d¢ dai.
- Do d0 cao.

2- Phén logi mady kinh vi

a- Phan theo vat liéu lam ban do co
- May kinh vi kim loai:Vanh d6 duoc lam béng kim loai, bd phan doc )
bang kinh lap. Pay 1a thé hé dau tién ctia may kinh vi, hién nay chung
khong con duogc san xuit nira.
- May kinh vi quang hoc: Céc vanh d¢ dugc lam bang kinh quang hoc, doc
sO ban do bang kinh hién vi, loai may nay trong mot thoi gian dai duoc st
dung rat phd bién.
- May kinh vi dién tir: Vanh d6 1a cac dia tir con cac vanh du xich 1a cac té
bao quang dién, vi¢c chia va doc s6 hoan toan tu dong. Ngudi st dung chi
can n nit 13 cac s doc s& duoc hién ra.

b- Phan theo do chinh xac co
- May kinh vi c6 do chinh xac thép Khi sai s6 trung phuong mot lan do
gbc dat =15’ dén 30"
- May kinh vi ¢6 d6 chinh xac trung bmh Khi sai sb trung phuong mét 1an

do goc dat mp=5"’ den 10>
- May kinh vi c6 do chinh xac cao: Khi sai sd trung phuwong mét 1an do goc

dat <2”

c- Phan theo phwong phap do co
- May kinh vi do lap
- May kinh vi do thong thuong

May kinh vi quang hoc
May kinh vi quang hoc (quang co): Vanh d6 dugc ché tao tur thuy tinh

quang hoc, bo phéan doc s6 bang hé thong lang thau kinh. Kinh mét cta kinh
hlen vi doc s dugc bo tri bén canh kinh mat cua ong kinh, tuy nhién so do
cau tao bo phan doc s6 cua cac loai may lai khong giéng nhau.

O day ta khong nghién ctru nhitng may don gian c6 do chinh xac thap

va nhitng may dac biét tinh vi c6 do chinh xac cao. Ma ta chi tim hiéu nhirng
may kinh vi thong thuong c6 d§ chinh xac trung binh ma nguoi ta hay dung
trong do dac cong trinh.
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1- Ciu tao chung ) )
Mot may kinh vi chu yéu dugc cau tao nhu sau (hinh 3-2):

10
11
: 12
I | | | I | | |
v
(hinh 3-2)

VV: Truc chinh (truc ding, truc quay may)
HH: Truc phu (truc ngang, truc quay 6ng kinh).
CC: Truc ngam.

LL: Truc éng bot nude dai

1. Ong kinh ngém 7. Guong chiéu sang

2. Oc diéu anh (oc cu li) 8. Vanh d6 va du xich ding
3. Ong kinh hién vi doc sd. 9. Ong bot nudc dai

4. Gia d& dng kinh. 10. Vanh d¢ va du xich ngang.
5. Oc ham chuyén dong 6ng kinh 11. Oc hdm va vi dong ngang.
6. Oc vi dong dimg. 12. Oc can va dé may.

- Truc chinh: La truc sau khi can bang s& tring voi phuong thang dimg di qua
dinh gbc do.

- Truc phu: La truc quay cua dng kinh, nd vudng goc véi truc chinh.

- Truc ngdm cta dng kinh vudng goc véi truc phu. Khi quay truc ngim sé tao
nén mot mit phang dimg.

- Vanh d6 ngang c6 tam nam trén tryc chinh dung dé do gbc bang.

- Vanh d¢ diémg c6 tim nam trén truc phu dung dé do goc ding

Nhin chung, mdt may kinh vi ¢6 3 bd phan chinh:

- B phan ngam (6ng kinh ngam): Kinh vat, kinh mat, vong day chir thap, oc
diéu anh.

- B6 phan doc s6: Vanh d6 va du xich (démg, ngang), kinh hién vi doc sd

- B6 phén can bang: Ong bot nudc (tron,dai).

Ngoai 3 bd phan trén con c¢6 cac d¢ ham va dc vi dong.
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2- Cau tgo chitiet
a- Bo phan ngam (ong kinh ngam) (hinh 3-3):
- Kinh vat: La mot hé thau kinh hd1 tu dé tao hinh anh that cua vat va bé hon
vat.

R EHE:E@

(hinh 3-3):

- Kinh mat: La mot hé thdu kinh hoi tu o tiéu cu ngan c6 tac dung phong to
anh thyc thu dugc tir kinh vat, kinh mat c6 thé di chuyén dugc nho mot d¢ goi
1a 6c diéu tiéu (diéu anh)
- Vong day chu thap: dugc khac trén mot thau kinh phang, anh cta vat khi do
s€ nam trén luoi cua day chir thap. Mudn nhin rd vong day chir thap ta xoay
kinh mét cta 6ng kinh ngadm chay ra chay vao mot sb vong.

Oc diéu anh: Cho ta nhin rd anh cua vat.

Puong thang ndi quang tam kinh vat va quang tam kinh mat 13 truc ngam.
Tam cta vong day chit thap nam trén truc ngam.

Pic tinh quan trong nhat ctia 6ng kinh 1a d6 phong dai 6ng kinh V*,

o fv a' : La gbéc nhin vét bing mit thuong.
V= = — a : La goc nhin vat qua éng kinh
a fm fv : La ti€u cu kinh vat
fm : La tiéu cu kinh mat

~ Hién nay ong kinh tréc dia thuong c6 do phong dai 15-50 lan, ving
ngim 30'- 2°. ,
Khoang cach ma may ngam xa dugc tinh theo cong thirc

d : Puong kinh vat ngdm

D= g—d v V*: D0 phéng dai cua 6ng kinh ngam.
60

60” 12 kha ning phan biét bang mat thudng cua con ngudi

b- B¢ phan doc s6

* Cdc vanh d¢: Cac vanh do (ngang va dimg) dung dé do goc thuong gdbm
hai ban tron dong tdm chong 1én nhau. Mot ban tron khic do (ban do) dugc
gan vao than may, mot ban khic cac vach chuan (goi 1a du xich) dugc gin vao
phan ngam.
- Vanh d6 ngang duoc khic tir 0° — 360° theo chiéu kim ddng ho. Gia tri cia
cac vach chia tuy thudc vao loai may. Co thé 12 1°,30, 10
- Vanh d¢ dung cling co ciu tao nhu vanh do ngang, tAm ctia né nam trén truc
quay Ong kinh. Vach “0” bét dau tuy thudc vao loai may. Co thé 1a twong Ung
v6i vi tri ong kinh nam ngang (hinh 3-4a) ong kinh hudng thién dinh
(hinh 3-4b) hay hudng dia tdm (hinh 3-4c).
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| zm.+._9 _ |

(b)

(hinh 3- 4)

* He théng doc s6

Véi cac may kinh vi quang hoc ngudi ta dung kinh hién vi lip bén canh
kinh mét cta 6ng kinh dé doc céc sb trén vanh do .

Khi doc s6 trén vanh do can chu y:

Thi truong cua kinh hién vi doc sb phai dugc chiéu sang day du, song
khéng duoc dé qua sang. do sang dugc diéu chinh bang cach xoay két hop véi
lam nghiéng guong chiéu sang, sao cho n6 gan bang voi do sang cia thi truong
6ng kinh. Néu khong s& 1am cho mét ngudi quan sat chong bi moi.

Kinh mat cua kinh hién vi doc sé phai duoc diéu tiéu that chinh xac theo
mat thudng cho t&i khi nhin 16 “nét thang khic vach” hay “vach chi tiéu”. Khi
d6 anh céac vach khic ctia cac ban do s& hién 18n rd nét.

- Hinh anh ban do ngang thuong dugce ky hi¢u Hz.

- Hinh anh ban d¢ dtng thuong dugc ky hiéu V.

Nham muyc dich doc duoc cac phan 1¢ cang nho cang tot, co rat nhiéu cach
cAu tao bod phan doc $0. Cang doi hoi doc so chinh xac thi cAu tao cang phtrc
tap. O ddy ta trinh bay 2 loai kinh hién vi doc sb théng thudong duge dung cho
may kinh vi k¥ thuat.

+ Déi véi logi kinh hién vi 1 vach (vach chi tiéu cd dinh) (hinh 3-5) Trong
vung nhin qua kinh hién vi doc sé hién 1én mot vach chuan va mot phan cua
vanh d6 ngang va mot phan ciia vanh do dtimg v6i nhitng khoang chia nho nhét
cua chung da dugc phong dai. Gia tri khoang chia gitta vach cua vanh do véi
vach chuan s& duoc doc uée luong b'flng mét dén ph?ln muo1 cua khoang chia
nho nhit trén vanh do ay.

Vach chi tiéu
C6 dinh

Vach chi tiéu
C& dinh

(hinh 3-5)

- Sb doc trén ban do dung B 1a 358°55
- Sé doc trén ban d6 ngang [ 13 69°45.
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+ D06i véi kinh hién vi thang vach (hinh 3-6):

Trong ving nhin qua kinh hién
vi, hién 1én mdt phan vanh do
ngang va ding vdi nhitng khoang

| H,| chia nhé nhat cia ching va mot
T\GM N 12}5 b thang chia vach tuong (g déu da
L e e e e e e e e e e L

duoc phong dai. Mdi thang vach
’HH \H\‘\H\“H\‘HH“H\‘HHWH\‘HH“\H‘HH“HW nay dai dl’lng bé’ng mét khOéIlg

: - @ L : i cl‘lia Iﬂ}() nhat tu.’O’ng l'mgA trén
vanh d§ ngang va dang. SO doc
s& can clr vao vach khic nao cua
vanh d6 ngang nam lot trong
thang vach.
(hinh 3-6)

- S(f) doc trén ban d6 ngang H, 1a 215?13’.4
- S6 doc trén ban do dung V 1a 79°24 .4

Hoac: vach chuan “0” cia du xich & bén phai (trai) vach ban d nao thi
tién hanh doc s6 ban do do, con phan 1¢ ta dém nhiing vach con trén du xich ké
tir vach chuan “0” t&1 vach ban do da doc.

Man hinh doc so doi voi may kinh vi dién twe

V: S6 doc t‘rén ban dg ding
Hg : Go6c bang (goc ngang) = — /

L1
pL ) v

woo i = |

| 0SET |

Chirc nang cdac phim:

(R/L): Goc bang tang thuan hoic nghich chiéu kim dong hd

(HOLD): Phim gitr goc ngang (khi bam phim nay quay may goc ngang khong dbi)
(OSET): Dua goc bing (ban do ngang) ban dau vé 0°0°0”

(V/%): Do dc. Chirc ning nay dung dé b tri va kiém tra do doc

3t : Tat mo ngudn
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3- B¢ phdn cin bang

Ong thuy duoc sir dung dé 1am can ci dua mot dudng thang hay mot mat
phang vé vi tri thang dung hodc nim ngang.

- Ong thuy tron: C6 1= 3 + 8 = c6 d0 chinh x4c kém hon dng thuy dai nén
dung dé can bang so bd.

- Ong thiy dai: C6 1 =15 + 60 = c6 do chinh xac cao nén dung dé can
chinh chinh x4c may.

Goc nghiéng (d6 nhay éng thiy) T = 2mm/R

Khi t cang nho thi d6 nhay 6ng thuy cang cao. R 1a ban kinh cung tron
ctia 6ng thuy (R =3,5m + 200m)

4- Cdc oc khod va éc can chinh mdy

- Oc lién két (6¢ ndi): Dung dé lién két may véi chan may. Mdi loai may
c6 mot oc lién két riéng.

- Oc can may: Trén dé may co gan 3 6c can may. Chiang duoc st dung
cung voi 6ng thuy dai dé can may. Nghia 1a dua truc chinh ciia may vé vi tri
thang dimg.

- Céac 6c khoa: Gom c6 6¢ khoa vanh d6 ngang, 6c khoéa vanh du xich
ngang dung dé khéng ché chuyen dong quay quanh truc chinh cia may va ¢
khoa vanh d6 dimg dung dé khong ché chuyén dong quay cua dng kinh. Tuong
tu ta qo

Oc khoa vanh d ngang (A,).

Oc khoa vanh du xich ngang (B)).

Oc khoa dng kinh (vanh d6 dung) (C))

- Cac 6c vi dong: Khi cac dc khoa di ¢ vi tri ¢ dinh (vi tri ham) néu mudn
dich chuyén mot khoang rat bé thi dung 6¢c vi dong (ngang, dung) ¢ vi dong
dugc st dung dé diéu chinh méy vao vi tri chinh xac khi ngam. Tuong {ng ta
co.

Oc vi dong vanh d6 ngang (A,)

Oc vi dong vanh du xich ngang (B)

Oc vi dong dng kinh (C,)

U3-3 PO GOC BANG
I- Nguyén ly

Gia st can do goéc AOB. Hinh
chiéu xudng mit phang nam
ngang (H) 13 a0'b d6 1 goc ta can
do (hinh 3-7).

Qua céc cip doan thang:

OA - o'a lap mp (P)

OB - o'b 1ap mp (Q)
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Chung déu vudng goc véi MP
(H). Ttc 1a vudng goc voi cac
doan th'flng o'a, ob. Vay ao'b la
goc phang nhi dién (P), (Q).

(hinh 3-7)

T4t ca V doan thang e (P) déu chiéu thanh o'a.
Tat ca V doan théng € (Q) déu chiéu thanh o'b.
Gia sir co mot mat phang tron M) // voi mp (H) c6 tAm S nam trén giao
tuyén 00', bi mp (P) cat theo giao tuyen Sa; // o'a
Bi mp (Q) cit theo glao tuyén Sb, // o'b.
— a;,Sb;=aob
Nhu vady mudn do ao b chi can do a;sb;.

Trong do dac: mit phang (M) duoc thay thé bang vanh d6 ngang ciia may
kinh vi da dugc can bang.

Tam S da lam cho trung v&1 phuong day doi SO di qua dinh goc do. Cac
doan SA, SB 1 nhimng “tia ngam chinh” khi 1an luot ngam cac diém A va B
chung 1an luot thudc mit phang (P) va (Q),

Vay goc bang B 1a goc phang nhi dién tao bdi 2 mit phang thang ding
(P), (Q) di qua 2 tia ngam OA, OB.

Tu nguyén 1i trén ta rit ra két luan:

Mudn do géc bang chinh xéc ta phai
- bat may kinh vi sao cho truc chinh (VV) cua may trung voi phuong day doi
di qua dinh goc do goi tit 1a “dinh tAm may”.

- Lam cho mit phang ban d6 ngang can bang goi tat la “can béng may”.
- Tim cho dugc tia ngam chinh SA, SB goi tit 13 “ngim dlem bét muc tiéu”.
- Tim cho duoc cac gia tri a;, by, trén vanh d ngang goi tat 1a “doc s6 ban do”

II- Cong tac chuan bi tai mdt tram do géc bang
1- Dinh tam may

o> o Dinh tdm may 1a dua cho truc dung cua
may di qua dinh goc can do nho qua doi
hay b phan dinh tdm quang hoc (hinh 3-8).
- M& gia 3 chan, dat cac miii chan cach déu
tam 0 va tao thanh cac goc 120°.

- Uéc luong bang nit thuong sao cho mat
phang clia gia tuong dbi nim ngang. An
déu 3 chan xudng dat.

(hinh 3-8).

- bat may 1€n gia 3 chén, x€ dich may cho tryc dimg cua may roi dung
tam méc (can cur vao qua doi, hay by phan dinh tdm quang hoc).Vén chat may
vao gia roi tiép tuc can bang.
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2- Cin bing mdy
Can bang may 1a dua cho tryc dimg cua
may vé vi tri thang ding nhd cin ¢t vao dng

/\ thuy dai trén vanh do ngang (hinh 3-9).
L/ 2\ \L
Goi LL 1a tryc dng thuy dai:
- bat LL // véi truc ndi 2 bc can may nao
d6, chang han (Ci- G,) vén ddng thoi 2 ¢
L
nay nguoc chiéu nhau dé dua bot nudc vao
o sz> gitra ong thuy.
Ci b Xoay LL L C-G, Vﬁl:l C3 .
@ H - Dét LL // Cz-C3 Vél’l dél’lg thot Cz- C3.
C_ 1 Xoay LL 1 C,-C; Vei‘n C.
- bat LL // C5-C, van dong thoi C; - C;.
Xoay LL L C3-C1 VE:il’l Cz.
(hinh 3-9).

Pé can bang cho nhanh khi 1am lai 13n sau ta xoay may nguoc chiéu véi
lan trude.

Bot nudc ludn & vi tri cao nhét cia dng thuy, khi van d¢ can may C; ndo
d6 nguoc chiéu kim dong ho thi bot nuéc ha xudng va khi vin thuan kim dong
ho thi bot nude duoc nang lén.

3- Ngim diém bdt muc tiéu

Tru6e khi ngdm muyc tiéu phai dieu chinh d¢ nhin rd ludi day chit thap
bang cach huong 6ng kinh 18n troi va xoay kinh mat ctia 6ng kinh ngam.

Pé ngam muyc tiéu chinh xac, nhanh chong can thuc hién theo 2 budc:

- Bit so bo muc tiéu (hinh 3-10a):

Dung dau rudi va khe ngam, muc tiéu s& nam trong viing ngam ong kinh.

- Bét chinh xac muc tiéu (hinh 3-10b):

Dung b¢ vi dong vanh d6 ngang va dc vi dong dng kinh: Muc tiéu s& tring
v6i giao diém k cua ludi day chir thap.

m @ K
(Hinh 3-10 a) (Hinh 3-10 b)
(Bit muc tiéu so bd) (Bit muc tiéu chinh xic)

4- Dt gid tri s6 doc hwong ban dau

Trong do goc ciing nhu trong bb tri goc bang, hudng ban dau thuong duoc
dat mot gia tri ap nao d6 (0°00°00°’hodc 180°/n véi n 1a sd vong do goc) cach
lam nhu sau :

M& 6¢ ham vanh du xich ngang quay may nhin vao kinh hién vi doc s6
sao cho vach chuin “0” trén ban do gan trung v6i vach chuan “0” trén du xich.

29



Luc d6 khéa 6¢ ham du xich ngang, dung 6¢ vi dong du xich ngang dé dwa “0”
tring nhau. Sau d6 mé dc hdm ban d6 ngang dua may vé bat chinh xac diém
dau nhu muc 3 (ngdm diém bat muc tiéu)

5- Poc 56 ban dj (xem vi du)

I11I- Phwong phap do géc bang
1- Phuwong phdp don gian (phuong phap cung)
(Phuong phap nay thuong ap dung khi tram do chi c6 2 hudng do).
Gia si can do gdc AOB. Dat may kinh vi tai 0, sau khi dinh tam va can
bang may ta tién hanh mot vong do theo 2 giai doan (hinh 3-11).
a- Nika lan do thudn kinh ( ban do dung ¢ phia tay trai nguoi dimg ngam ).
Co dinh ban d9, mo 6c¢ ham du xich.
Pua may ngim chinh xac diém A (A 1a
diém bén trai goc do) tién hanh doc s trén
ban d6 ngang 2 lan va lay gia tri trung binh
ta co ay. Tlep tuc quay may thuan chiéu kim
d6ng ho ngam chinh xac diém B. Tién hanh
doc sb trén ban do ngang duoc gia tri by.
Nhu vay gia tri goc ntra 1an do thuén la:

Blz b;- a;

b- Nira lan do dao kinh (ban d6 ding ¢ phia tay phai nguoi dimg ngam)
Mé ¢ ham du xich, tiép tuc quay may thuan chiéu kim ddng hod ngam
chinh xac diém B ta c6 s doc bs. Tiép tuc quay may thuan chiéu kim déng ho

ngam chinh x4c diém A ta c6 s6 doc a,. Nhu vdy goc nira 1an do dao kinh la:

B2= b,- a

Sau khi tién hanh xong ntra 14n do thuan kinh va nira lan do déo kinh tirc
la ta da tién hanh xong mdt 1an do (mdt vong do). Gia tri goc AOB cia mot lan
do la:

_ B+ p
b=
Khi tinh toan néu ai > bi tirc 1a gi4 tri huéng ngam dau 16n hon gia tri
huéng ngam sau. Ta ap dung cong thirc:
Bi = (bi + 360") - a;.
Mudn c6 goc B chinh x4c ta phai tién hanh nhiéu lan do, mdi lan do thay
d6i hudéng ngam ban dau (OA) maot luong : 180°/n (n 1a sb 1an do).

Bang ghi két qua do goc

Sb hi¢u may Ngay do Nguoi do
Thoi tiet Bit dau Nguoi ghi va tinh
Hinh anh Két thuc Nguoi kiém tra
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Vi tri Tri s6
Tram | Lan | ban DPiém Sé doc ban do Tri sb Tri sb g0c
do | do | d6 | ngim ngang goc | goc1lan | T.binh
dung lan do do
/11 T.binh
1 2 3 4 5 6 7 8 9
A 00.10°0 0°10 00
TR 10.0 43°30'1
B 43.40.1 43.40.1
40.1
1 43%30°35
B 223.40.8 223.40.7 43°30.6
PH 40.6
A 180.10.1 180.10.1
10.1 43°30°.33
0 A 90°.10.00 | 90.10.00
TR 10.00 43°30'.35
B 133.40.3 133.40.3
2 40.4
B 313.41.0 313.41.05 43°30.32
PH 41.1 43°30'.3
A 270.10.7 270.10.7
16.7

2- Phwong phadp do toan vong
(Phuong phap nay ap dung khi tram do co tir 3-8 hudng)
Gia st ¢6 tram do 0. Sau khi dinh tim c4n bang mdy. Tién hanh 1 lan do
theo 2 giai doan (hinh 3-12).
N A a- Nita ldn do thudn kinh C6 dinh ban
do, md Oc him du xich. Pua may
ngam chinh x4c diém A roi quay may
thuan chiéu kim dong hd ngim chinh
xac B, C, D va lai vé A. Tuong Ung ta
co cac sd doc trén ban d0 a;, by, ¢y, d,
371.
hinh 3-12
Nhu vay diém A dugc ngém 2 1an. S6 doc 2 lan tai A laa;, a khong dugc
chénh nhau qué 1t (t 1a gia tri vach khiac nho nhat trén du xich). Néu chénh
nhau qua 1t phai do lai.
Néu dat yéu cau thi tién hanh ntra 1an do dao kinh.

b- Nika lan do ddo kinh
M& 6¢ him du xich t1ep tuc ngam chinh xac dlem A, sau d6 quay may nguoc
chiéu kim dong hd ngam Ve D, C, B va lai vé A. Tuong img ta co cac s6 doc
trén ban d0 a,, da,c), by, a,. Nhu vay ¢ A ta cling dugc ngam 2 lan. S6 doc 2
lan (a, va a,) ciing khong dugc chénh nhau qua 1t néu chénh nhau qua 1t ta
phai do lai.

Po xong thuan kinh va ddo kinh méi hudng ngém ta c6 2 s6 doc, 2 s6 doc
nay ciing khéng dugc chénh nhau qua (2t + 180). Riéng & A ta c6 4 s6 doc.

31



, Mudn goc do chinh xac ta phai do nhié}l ]ﬁn, mdi 1an do thay d6i hudng
ngam ban dau (OA) mot lugng 180°/n (n 14 s6 1an do)

Cich ghi s6 va tinh toan

Ngay do So d6 do ndi Tram do Nguoi do
Thoi tiét Nguoi ghi va tinh
Bit dau... Két thuc Loai ma
Hudéng
Tram | Lan | Diém Sd doc  trén ban do ngang | Tri s6 doc | dau ‘ Tri sb
do do ngim trrung chuyén | goc
binh vé 0 bang
Thuin (TR) | Pao (PH)
1 2 3 4 5 6 7 8 9 10
A 00°10'00” | 10°00" | 180°0930" | 0930" | 0°0937"5 | 0°00700"
00 30 45 77°15'45"
B 77.25.00 | 25.15 | 257.25.30 | 2530 | 77.25.225 | 77.15.45
0 1 30 30 91.15.45
C 168.41.00 | 41.00 | 348.41.30 | 41.15 | 168.41.07.5 | 168.31.30
00 30 94.39.00
D 63.20.30 | 20.15 83.20.00 | 20.00 | 263.20.07.5 | 263.10.30
30 00 96.49.30
A 0°0930" | 09.30 | 180.09.30 | 09.30 | 0°930" 360.00.00
30 30

+ Céch tinh toan sb do:
- Cot 5 va 7 ghi tri s trung binh s6 doc phut, gidy.
- Cot 8 ghi tri s6 trung binh ctia thuan va déo (lay tri s6 theo thuén).

Vi dy: & hang 1 khi ngdm vé A ta co:
0 10'.00 +9'.00

0° 5 " 0°%0945”

- Cot 9 ghi tri s6 hudng dau chuyén vé 0°00°00”” tinh bang cach 14y tri sd
trung binh cua hai lan ngam vé A dugc:

0.09'45''+0.09'30"
2

=0°09°37"°5

- Tri sb khi ngam vé A lay 1a OOOOO’O,O”. Nhu vy tri s6 cta cac hudng
khac (¢ cot 8) déu phai tru di QOO9’37”5. Két qua ghi vao c6t 9. ,
- Cot 10: Ghi tri s0 gbéc bang can tim.Puogc tinh bang cach 14y tri s6 (& cot
9) cua huong sau trir di hudng trudec.
Vi du 1: Géc bang BOC ¢ tri sb:
168731°307-77°15°45°=91°15"45""

IV- Cac sai so khi do géc bang
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Trong ket qua do goc bang ludn co chua sai s6. Nhirng nguyén nhan chinh
gay ra sai s6 khi do goc bang, bang may kinh vi c6 thé duoc chia thanh 2 loai.

1- Céc sai so hé thong
- Sai $6 do truc ngam khéng vudng goc véi truc quay ong kinh. Sai sb nay cé
thé duoc han ché bang cach do goc véi hai vi tri vanh do ding (ddo dng kinh
gitra hai ntra vong do)
- Sai s6 do truc quay ong kinh khong vuong goc voi truc ding cua mdy. Sai sO
nay s¢€ it anh huong néu ta do goc voi tia ngdm nam ngang hodc la nghiéng it.
- Sai s6 do truc chinh cua mdy khong thang ditng. Dé han ché sai s6 ndy can
phai can bang may can than.

Ngoai ra con ¢6 cac sai s6 khac nhu do mang day chir thap khong vudng

gbc, vanh do bi léch tam, vanh do khic khong déu, su kéo theo cua vanh dd.
Vi cac may hién dai ngay nay céc sai s ndy déu co thé bo qua.

2- Cdc sai s6 ngdu nhién
- Sai s6 do ngcfm diém. Sai sb nay phu thudc vao hinh dang, kich thuéc, mirc
d6 chiéu sang cua diém ngam, d6 phong dai ctia dng kinh. Dé han ché sai sb
nay cﬁn chon cach can chinh khi ngam céc vat cho thich hop va tang sé) lan do.
- Sai s6 do dinh tdm mdy. Sai sb nay ty 1¢ nghich voi chiéu dai tia ngam (canh
cua goc). Do vay khi canh goc cang ngan can phai dinh tam can than.
- Sai so do doc sO trén vanh do. Sai s6 nay tuy thugc vao loai may va bg phan
doc sb. Dé han ché nd can tang s6 1an do.

Nhu vay khi sir dung may kinh vi k¥ thuat thi sai s6 chu yéu anh hudng
dén do chinh xac do gbc 1a sai s6 do doc sb. Nguoi ta da xac dinh dugc sai )
trung phuwong mot 1an doc s 1a £ t/2, con sai s6 gidi han do goc 1a + 1,5t (t 1a
dd chinh xac cua bd phéan doc sé))
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U3-4 PO GOC PUNG

- Gia st can xéac dinh goc dimg ciia huéng ngam M. Pit méy tai A. Dinh tam,
can bang may (hinh 3-13).
- Gia su vanh do dung & bén trai 6ng kinh: Ngam M doc so trén vanh do

ding T

- Pao bng kinh vanh d6 ding & bén phai dng kinh. Ngam M doc s6 trén vanh

do dimg P

- Tuy thudc vao timg loai may (do cach khic vach & vanh d6 dting) ma c6 cach
tinh gbéc ding V cho phu hop

Vi du: Ta c6 loai may kinh vi trén vanh do ding khéc vach lién tuc theo chiéu
kim dong ho vach chuan "0" bat dau theo huong 6ng kinh ndm ngang khi n6 ¢

27 90
M M
0
—~ v

bén trai 6ng kinh.

\\ 0 18
180l — 7|y / / ~ L Mo
\ /
920

27

A (hinh 3-13)
V=MO;-T (1) V=P-Myp (2)
(1)+(2) _ (MOT _T)+(P_M0P)
2 2 (Vi MOT:MOP)
- P-T
2

Nhdn xét:

1/ Po goc dtng theo cach trén chinh xac nhung ton thoi gian
2/ Cling tir nhitng thao tac trén ta tinh dugc MO ctia tram may ay

_PHT
2

MO

(=@

= MO;-T=P - MO
= MO; + MOp = P+T
= 2MO = P+T

MO 1 s6 doc ban dau trén ban d6 dimg khi truc ngam nam ngang

V=MO-T

Hoac

V=P-MO

3)

= Viéc xac dinh V theo cong thirc (3) kem chinh xac nhung nhanh chong,
thuong duoc ap dung khi do ve chi tiét ban do.
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Chu’()’ng | A%
PO DAI

U 4.1 KHAI NIEM

- Do dai (khoang céach) la mot trong nhiing yeu
B t6 dé xac dinh vi tri khong gian cia cac diém
trén mat dat ty nhién. Do vay do dai 1a mdt
dang cong tac do co ban.

A - Po dai 1a do hinh chiéu cta doan thing trén
MTC . ma‘g phanAg namngang.
Ag B, - Canphan biét gitta thude va met.
(hinh 4-1) + Thudc 1a dung cu do do dai.

+ Mét la don vi do d6 dai.

I- Phan theo d¢ chinh xac

1 1 1
1- Po d6 dai chinh xéc cao co sai s6 twong ddi — T 105 " 10°

1 1

1
2- Po d¢ dai c¢6 d6 chinh xac vira co sai sd twong ddi —

10,000 5.000
, , 111
3- Do d6 dai chinh xéc thdp c6 sai 6 t Ol = =2500 "~ 200
0 d9 dai chinh xac thap c6 sai s6 tuong 461 7=+ 0

II- Phén theo dung cu do
1- Bo dai bang céc loai thudc.

. VR
- Bang thuoe thep - =17660 " 25000
1 1 1
- Bing thudc Invar — - m_ﬁ
2- Po dai bang céac loai may do xa quang hoc.
. v
T 200 5.000

Nguyén 1y chung cia may do xa quang hoc 1a dua trén co s giai tam giac
vudng hay can.

D= lb cotgﬁ
b 2 2
H-D
Mot trong 2 dai lwong (canh day b va goc chin
B) khong d6i, dai luong con lai kia thay doi
(hinh 4-2) (phai do) twong rng co:
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e May do xa quang hoc c6 goc chin B khong d6i con canh day b thay ddi
(phai do)

e May do xa quang hoc c6 canh day b khong d6i, con goc chan B thay doi
(phai do) (Phuong phép thi sai, nhu do khoang cach bang mia ba la)

3- May do xa bang song vo tuyén dién hay song anh sang.
1_ 1 1

T 25000 10"

Thuc chit cta viée do dai bang song vo tuyén va song anh sang 1a dua
trén 2 nguyén ly co ban sau day:

Nguyén [y 1: Co6 mot may phat ra nhimg xung lugng, do thoi gian t cua
song lan truyén theo hudng di va vé. Biét tbc do truyén song 1a v, tim duge do
dai tir may phat song té1 muyc tiéu la:

V-t
2

Nguyén 1y 2: Mot may phat ra nhitng song lién tuc, biét s6 budc song di

vavé 1a N, d6 dai bude song la A, tim dugc dg dai tr may phat dén muc tiéu 1a:
A-N

D="—
2

III/ Phan theo do dai truc tiép hay gian tiép.

1- Po truc tiép: Két qua cho ngay chiéu

PA dai can do.
T———  2-Po gian tiép: Thong qua tinh toan mai
Song ¢ cho két qua can do.
b Muon biét b ta do goc B, C va canh a.
\
B X a
a b= -SinB =——— - SinB
(hinh 4-3) SinA Sin(B + C)
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U 4.2 XAC PINH PUONG THANG

Khi do mot dudng thang c6 chiéu dai 16n hon chiéu dai ciia thude dem do
hoac dudong do c6 do dbc ting doan khéac nhau ta thuong phan ra nhiéu doan
nho dé do khoang cach giita chiing. C6 2 phuong phap dinh dudng thing:

- Pinh bang mat thudng.

- Pinh bang may.

I- Pinh bing mit thuong.
1- Trwong hop giiva 2 diém di biét
A va B di biét nhung ¢ xa nhau
(hinh 4-4).
> Cam 2 sdo tiéu thang dung tai A
k2 va B. Mot nguoi dirng cach sao tiéu A
khoang 1-2m dwa mat ngdm vao canh
sao tiéu A,B, ra hi€u cho nguoi thu 2
cam cac sao tiéu 1, 2 thang hang véi A
) va B.
Néu chi c6 mot nguoi thi ta ngam
S 1 7 B 2 sdo tiéu A va B cidm tiéu 1. Dya vao
(hinh 4-4) sdo tiéu A va 1 cdm dat lui cic tiéu
2,34......
2- Trwong hop kéo dai dwong thing
- Cén kéo dai doan thfmg AB tai A va

» B cam 2 sao tiéu thang dung (hinh 4-5).
= I B - Mot nguoi dung céch ti€u A khodng
% z ; 7 1-2m ngam vao canh sao tiéu A va B.

Ra hiéu nguoi tha 2 cam cac tiéu 1,
2,.....thang hang v61 A, B.

N Néu chi c6 1 nguoi thi ngdm theo
BA va cim dat Iui cac tiéu 1, 2,...thang
74 B 1 5 hang.
(hinh 4-5)

3- Truwong hop qua dinh doi

Duea vao nguyén tdc thu nhé tam gidc.
Tai A va B cdm 2 sao tiéu (hinh 4-6),
tim mot diém & phia chan doi sao cho
nhin thdy tiéu B (hodc thdy tiéu A)
cam sdo tiéu 1 qua 1-B cam tiéu 2 sao
cho dimg ¢ 2 thay tiéu A. Qua 2-A
cam tiéu 3 nhin thay B... tiép tuc nhu
vay cho dén khi dimg & A nhin thiy A-
n-m thang hang va dimg & B nhin thay
B-m-n thang hang (ching t6 A-n-m-B
thang hang) vi c6 m-n chung.

(hinh 4-6)
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4- Trwong hop qua thung liing

O8]

(hinh 4-7)

I1- Dinh bz‘mg may

Duwa vao nguyén tic: Nho 2 sdo tiéu
dd c6 phdt trién sdo tiéu thir 3.

Duya vao 2 sao tiéu cb dinh A va B
(hinh 4-7), ¢6 ging cim & bd bén nay
hay bd bén kia sao tiéu 1 thiang hang
voi ching. Dya vao sao tiéu 1 va mot
trong hai sao tiéu cii (sao tiéu A ching
han) cam tiéu 2 thang hang, dya vao
sd0 tiéu 2 va B chang han cam tiéu 3
thang hang nhu vy s& c6 sio tiéu A-1-
2-...... B thang hang.

Dinh duong thang bang ‘may tang dugc d¢ chinh xac. Déi voi cac truong
hop dinh bang mét thuong déu c6 thé thay thé bang may kinh vi.

1- Truwong hop khong bi vuong

(hinh 4-8)

Gia st ¢ 2 diém A va B can dong huéng phan doan (hinh 4-8). Tai A dat
may kinh vi, dinh tdm, c4n bang, dinh hudéng theo AB (6 B c6 thé cam coc
hodc sao tiéu thang dting). Sao cho chi dung cua vong day chir thap trung voi
sd0 tiéu B (bat vao chan sio tiéu). Sau do6 co dinh chuyén dong ngang ciia may.
Dung phuong phap chiéu thiang démg cam cho céc coc 1, 2....... n. (can cr vao
chi diang vong day chir thap). Nhu vay cac coc A1, 2,...... n + B thing hang.

2- Truong hop bi vwong

a- Vuong doi Ta ciing c6 thé giai quyét nhu truong hop bang mat thuong

(hinh 4-9)

chi khac 1a dang ly cam sao tiéu tai A
va B ta lai dat may tai d6 (hinh 4-9).
Hoic c6 thé giai quyét cong viéc nhu
sau:

- Chon diém M nhin théy A,B.

- Poan théng MA, MB kéo thudc do
duogc khoang cach thuan loi.
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- Yéu t6 can do:
Dung may kinh vi do goc bang AMB =m
Dung thude thép do khoang cach phang
MA =b
MB =a
- Tinh toén:
Ap dung cac hé thuc trong tam giac thuong ta co:

AB = \/a2 +b* —2abCosm

Sin o = ﬁ Sin m
Ta tinh duoc a.
Cach lam: PBat may kinh vi tai A. Pinh tam, can bﬁng, dinh hudéng theo
AM mé mot goc (goc bang) = o theo gia tri tinh toan ta c6 D. lic nay ta c6
huéng ngam chinh 14 AB.

Thir lai bang cach: ‘
bat may kinh vi tai B. Dinh tdm, can bang, dinh huéng theo BM mé& mot
goc P =180°- (o +M) tia ngim phai tring D.

b- Vuong nha
A B @ e
+ Phwong phap hinh chit nhat = cH
a a
M H 1 N y
X
(hinh 4-10)

~ Gia su ta kéo dai doan thang AB nhung diém B di ¢ gan ngdi nha, tia
ngam bi vudng, ta gidi quyéet cong viéc nhu sau (hinh 4-10).

- bat may kinh vi tai B dinh tam, can béng, dinh huong theo AB md& mot géc
90° theo hudng can thiét ta c6 BX khong vudng nha, trén BX do mot doan = a
ta co M.
- bdt may tai M, dinh tam, can b.%mg, dinh hudng theo MB mé& mot goc = 90"
theo hudéng can thiét ta co6 MY khong vuéng nha. Trén huéng MY ta chon
diém N.
- bat may tai N dinh tdm, can bﬁng, dinh huéng theo NM mo ndt goc = 90°
theo hudng can thiét ta c6 NZ, trén huéng niy do mot doan bang a ta co
diém C.
- bat may tai C dinh tadm, can béng, dinh hudéng theo CN mé mot goc = 90"
theo hudng can thiét ta c6 Ct.
Tir hudng Ct tro di giai quyét theo trudng hop khong bi vudng.
Nhuvaytaco A, B, C,......... thang hang.
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+ Phuong phap tam gidc:
Néu vi mot ly do nao dé khong ap dung dugc phuong phap trén ta dung
phuong phap tam giac (hinh 4-11).

(hinh 4-11)

bat may kinh vi tai B dinh tam, can béng, dinh hudng theo BA. Mo mot
gbc a tuy ¥ sao cho huéng BX khong vudng nha.
Trén BX dung thudc thép do mot doan = a ta cd6 M.
bat may tai M dinh tam, can béng, dinh huéng theo MB mé mot goc B
tuy ¥ sao cho huéng MY khong vudng nha.
Suyra Y =180"— (o + B) va a = 180°-a
Tinh toan :
a [ aSina'

siny ~ Sina' = Siny

Trén hudng MY ding thudc thép do mot doan bang 1 di tinh ¢ trén. Ta
co N.
bat may kinh vi tai N dinh tam, can béng, dinh huéng theo NM md mot
goc & = (180°- v) theo hudng can thiét ta c6 NZ khong vudng nha.

+ Phwong phdp tam gidc dong dang.
Gia sur biét diém A va B can ldy mot s6 diém thang hang giita A va B
(hinh 4-12)

(hinh 4-12)
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Pit may kinh vi tai A dinh tdm, cAn bang, phéng mot tia AX sao cho
khong vudng nha.
- Trén tia AX lay diém C bt ky sao cho C, B trong thdy nhau.
- Trén AC lay 2 diém E, D bat ky.
- S6 liéu can do:
Dung may kinh vi do “géc bang” C
Dung thudc thép do khoang cach phing BC=a

AE = bz
AD = b1
, ‘ AC=b
- Dung ti s6 tam giac dong dang ta co6:
a_4 _ a4
b b b
- Tinh duoc a; =%. b
a :ﬁ' b2

- Bat may kinh vi tai D dinh tam, can bﬁng, dinh huong theo DA mé mdt
goc = o theo hudng can thiét ta c6 hudng DY. Trén hudng DY dung thudc
thép do mot doan = a,, ta co6 M.

Céch lam tuong tu ta c6 N.
Nhu vay A, N. M, B thang hang.

U43  PODPOQDAI

I- Cac dung cu do d¢ dai
1- Thwoc thép bdn
Uu: Do chinh x4c cao nén sir dung loai thuéce nay khi do dac.
Nhuoc: Hay bi han ri, nén khi do xong nhé lau chui can than.

0 Thudc c6 cac loai 20m, 30m, 50m,
IO L ! S trong xdy dung thuong dung cac loai
° \mlmw SETAEERRNETAATE 20m, 30m, thudc dugc lam bang thép
ban mong day 0,3 — 0,4 milimét rong
(hinh 4-13) 15-20mm. Trén thude co khoang chia
nho nhat khac nhau cm, mm
(hinh 4-13)

Vach mdc “0” ctia thude c6 thé khic ngay tir ddu mut cua thudc hay cach
dau mat cua thudc mot doan. Thude ¢ thé cudn trong mot hop kin hay gia
bang kim loai.

C6 nhitng loai ngan hon dai 2,3, Smet, loai nay dugc chia toan bo to1
milimét, tién hon cho viéc do cac doan ngin, mot ngudi sir dung dé dang.
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2- Thwoc vdi hop

Thudc nay do co dan 16n nén do chinh xéc thép hon so v&i thudce thép, it
dugc dung trong do dac khao sat. Chi dung trong cong tac xay dung dan dung.

Thudc co céac loai 20, 30m, dugc chia té1 xangtimét, milimét, dugc lam
bang soi bén két hop véi soi kim loai nho, hai mit thude son mot 16p bao ve,
toan bo thudc ciing duge dung trong mot hop tron bang da hay gidy gia da
hodc bang nhya hay cudn trong gia sit.

3- Thwoc In Var

Thudc nay dat do chinh xac 1.10° ding n6 dé do “canh day” trong ludi
khéng ché mit bang. Muén cing thudc diy nay cho thang phai dung mot loai
luc ké riéng. Luc cing phai ding cho ting loai thudc.

Thude duge san xudt bang hop kim thanh phan chu yéu 13 thép va kén
(thép ~ 60%, kén ~ 40%) gia thanh cta thudc rit cao.

4- Nhitng dung cu do khdc
a-Coc phich: (que dém).

@ Lam b'f}ng sat tron nho dai 30-40cm. Mot dﬁy nhon

dung dé danh dau thudc & mat dat. Mot dau uon
thanh vong tron, nd st dung lam “bd que dém” trong
truong hop do mot doan thang c6 chiéu dai 16n hon
chiéu dai cua thudc dem do (hinh 4-14a).

\

(hinh 4-14a)

b- Sao tiéu (gia 16ng)

(hinh 4-14b)

- Puoc sur dung trong cong tac dong huéng hay dé thay “bang ngim’ khi do
goc.

- Sao tiéu dugc 1am bang gd hay hop kim do dai 2,5-3m hinh thu 14 da giac déu
5-6 canh hay hinh tru. Puong kinh 3+4cm. Trén than sao ti€u dugc son nhiing
vach son tring — d6, dai 20-25cm xen k& nhau (hinh 4-14b)

- Chan sdo tiéu dugc vot nhon va bit sit dé chéng mon va dé cim xuéng dat.

- Ngoai nhitng dung cu ndi trén trong thuc té con dung nhiéu dung cu khéc
nhau nhu qua doi, céc loai ni vo cua tho né.
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I1- Po dd dai true tiép:
I- Noi dia hinh bang phing
Nhimg noi dia hinh khong débc
quéa 2% thi khi do ta ap thudc sat mat
dat dé do. Két qua thu dugc cua doan
A B AB chinh 1a d¢ dai hinh chiéu ab cia
no6 (hinh 4-15).

Néu doan do qua dai thi ta tién
hanh dong hudng va do khoang cach
gitra chung.

Mot ngudi cam thirde “0” goi 1a nguoi di sau, nguoi “sau” dung mdt que
sat gilt chat dau “0” cta thudc trung véi coc diém “A”. Mot nguoi cAm mut
thuge va 10 que sat (coc phich) goi 1a ¢ ‘nguot di trude”. Nguoi “truoe” kéo
cang thudc nam ngang theo 1énh”cang” dong thoi cam mot que sat tai vach
cu6i thude r01 tra o1 “xong”. Nguoi di sau nh6 que sat ta1 A, ngu:0’1 trude dé lai
que sit vira cam, ca hai cung di vé hudng B. khi ngudi “sau” dén noi que sat
nguoi “trudc” vira cam thi ho “drng lai” viéc thao tac cac doan do tiép tuc nhu
doan vira roi cho dén hét duong do.

Sb que sit nam trong tay nguoi “sau” ding bang mot sb 1an dat thude. Khi
ngudi “trude” hét que sit trong tay (10 cai) 1a da 10 lan dat thu’oc

Sau khi ghi s6 “mot 1an trao phich” mudn do tiép thi nguoi “sau” phai trao
10 que sat cho nguoi “trudc”

Viéc doc s6 doan “1¢” cubdi ciing & B phai can than, tranh nham 14n.

L : B dai toan bo duong do.
L=nl+c n : S6 coc phich ngudi di sau thu dugc.

1: Do dai thudc dem do.
C : B0 dai doan 1é.

(hinh 4-15)

Po di tir A dén B xong ta phai do vé tir B dén A khi sai s6 twong dbi %

dat yéu cau thi lay két qua trung binh.

2- Noi dia hinh déc
-I§hi mat dat c6 do doc o > 2% thi do do dai
bang cach nang thudéc nam ngang hodc kéo

L4 B .
thudc sat suon doi (hinh 4-16).
L3
L>
L,
A [ 1
H - Néu nang thudc nam ngang thi khi do 1én
5 L doc, nguoi di trude dat dau trude sat dat,
nguoi di sau nang thudc that nam ngang.
< - Khi do xudng doc thi nguoi di trudc ning
v 3 1A M
L. thude 1én ndm ngang.
. A

H  (hinh 4-16)
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- Tinh chiéu dai duong do theo biéu thirc:

L=X1 L : Chiéu dai toan bo dudng do.
li : Chiéu dai cua timg doan do.

Néu dat thudc do theo suon dbc thi do thém goc déc mat dat o (hinh 4-17).
B

Sas
dAB = SAB COS O

A= das

.

(hinh 4-17)

I1I- P$ chinh xac do dai bang thuéc thép

Trong két qua do dai bang thudc thép dat truc tiép trén mat dat ludn co
chtra nhitng sai s6. Bién phap han ché, khic phuc nhitng nguyén nhin gy ra
sai s0:
- Sai s6 do kiém nghi¢m thudc. Phai kiém nghi¢m thudce can than truge khi do.
Tinh s diéu chinh kiém nghiém thudc va két qua do dugc.
- Sai s do thude dan né vi nhiét, phai do vao luc dep troi, tinh s6 diéu chinh
do thude dan ng vi nhiét vao két qua do duoc.
- Sai s do thudc dit chéch huéng dudng thang. Phai dinh hudng duong thang
can than bang may.
- Sai s6 do thudc bi cong trén mit phang nam ngang. Phai don sach dai dit
thude.
- Sai s6 d thudc bj vong trén mit phang dting. Phai don phang dai dat thude do
(dat van).
- Sai s6 d lyc cang thudc khong déu. Khi can chinh xac phai kéo thudc bang
luc ké.
- Sai s do khéng tinh dung d6 déc mit dat. PO chénh cho phép twong dbi giita
két qua do di va do vé bang thudc thép dat truc tiép trén mat dat nhu sau:

l: |SDI - SVE|
T SD[ + SVE
2
* A A A . 1 1
e Trong di¢u kién thuan lgi — = ——
T 2000
A 1A . 1 1
e Trong diéu kién trung binh 1a — < —
T 1500
A g PR | 1 1
e Trong dicu kién kh6 khanla — < —+—
T — 700 800
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IV- Do d dai gian tiép
1- Céiu tgo ciia mia dirng (mia dia hinh).

Thuc ra mia 1a moét cai thudc co
16n dugc lam bang gd day 1,5 <2 cm,
rong 10-15cm, dai 3-4m. Go lam mia it
bi cong vénh, co gian khi nhi¢t do thay
d6i. Nén mia duoc son tring va c6 vach
khic 1em v6i mat son d6 hodc den. Cach
khic vach va ghi s6 nhu hinh v&. O hai
dau mia duoc bit sit dé chéng mon mia.
Hai bén thanh mia co trang bi tay cAm
(hinh 4-18).

(hinh 4-18)

2-Tim khodng cdch truwong hop tia ngdm nim
ngang
Gia str can do khoang cach gitra A va B ta dit may tai A, dinh tam va
can bang. Tai B dung mia thang dimg (hinh 4-19)

mn = P : khoang cach gitta 2vach ngim do

xa cia may.
v MN = n : khoang cach trén mia bi chin boi
N 2750 2 vach do xa.
m _____ b 1T ) F : tiéu diém kinh vat. ,
W----ﬂ:;ﬂ"ln, T O : d6 dai ngang tor may (VV) dén kinh
e 0335 vat.
Als | ¢ | E B f : ti€u cu kinh vat. i )
' r E : khoang cach tur tiéu di€ém dén mia.
D : khoang cach nim ngang giira A va B.
(hinh 4-19)

Nhin vao hinh ta thay:
D=8+f+E (1)

VIAMFN~AmFn  nén=E=Z2n (2
p
Thay (2) vao (1) ta co:
D=5+f+.n
p

Vi mdi may cu thé co f, p, & c6 dinh nén nguoi ta ky hiéu:

K= ! : goi 12 hé s6 may do xa (thuong k = 100)
p

C =f+ 3 : goi la hiang s6 may do xa khi ay ta co:
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D=Kn+c
Khi thiét ké va ché tao may nguoi ta di loai trir duoc ¢ tirc 1a ¢ = 0. (Khi
do khoang cach D >10 mét)
Vay cong thtc tinh gan dung 1a:

D=Kun

Theo hinh vé ta c6 D =100 (2750 —335) = 241500mm = 241,5 m

3- Tim khodng cdch truwong hop tia ngim nam nghiéng

(hinh 4-20)

Trong thyc té khi do khoang cach giita 2 diém A,B ta thuong st dung tia
ngam nam nghiéng. Nghia la tia ngam chinh OC nam nghiéng mot goc V so
v6i midt phang nam ngang (hinh 4-20).

Gia st ¢6 mia MN chin vudng goc véi truc ngdm OC thi khoang cach
D = OC theo trudng hop tia ngdm nam ngang ta co:

D=Kn (1)

Nhung thuc té chi co mia M, N dat thang dung voi B. Mia nay khong
vuodng gbc voi truc ngam OC nén khoang cach chan gitra 2 vach ngam do xa
lan.

Vi goc nhin B rat nho nén ta c6 thé coi OM//OC//ON = OM L MN..

Xet A vuong CM M ta ¢o :

n’/2=1n/2CosV=n=nCosV (2)

Thay (2) vao (1) tacé:
D =Kn.Cosv (3)

Chiéu dai ndm ngang giita A vaB 13 :
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d =D.Cosv (4)
Thay (3) vao (4) taco :
d = kn.Cosv. Cosv

d = Kn.Cos’v (5)

Co thé tinh truc tiép khoang cach d theo cong thire (5)
Néu dung bang tra thi cong thurc dugc bién doi:

d = Kn.cos’v

= Kn(I-Sin’v)

= Kn — KnSin’v
d=Kn - AD

Trong do: K :Lahésb may do xa (thuong K =100)
n : La khoang céach chan trén mia gitra 2 vach do xa
V :Lagoc dung

Ap = KnSin’v 12 sd diéu chmh duoc tra theo ddi sb
Kn va v trong bang 1ap sin

Do dai bang may c6 vach ngdm xa va mia dung dat duoc do chinh xac
tuong doi la 1/300, nhanh, gon, don gian, thuong ap dung khi do v& chi ti€t ban
do.

Chuong V
bO CAO

§ 5.1 KHAINIEM

D0 cao 1a mot trong nhiing yeu t6 dé xac dinh
vi tri khong gian ctia mot diém trén mit dat tu
nhién. Bo1 vay do cao 1a mot dang do co ban.
Thuc chét cua do cao 1a xac dinh chénh cao
Hs (Apn) r6i dua vao d6 cao cua diém da biét (Hy) dé
tinh ra do cao ctia diém can tim (Hp)

Ao B.
(hinh 5-1)

Hg = Hy + A, Apnla 186 daisé (+,0,-)

I- Phan theo d¢ chinh xac

Do dd cao v6i d6 chinh xac cao khi sd trung phuong trén mdi km dudng do:
my, = (0.5+5.0)mm/1km

Do dd cao voi do chinh xac vira khi:  my, = (10-25)mm/1km

Do d6 cao véi do chinh x4c thap khi:  m;, >25mm/1km
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II- Phan theo nguyén li
1- Do cao hinh hoc

Dua trén co sO tia ngam nam ngang dé a _ b

xac dinh d6 chénh cao Ay Tig

Ah = S-T S

An

Do cao hinh hoc dat dugc do chinh xac A
my, = (1-50mny/1km). Thuong dugce ap

dung trong ludi khéng ché do cao, b tri (hinh 5-2)
cong trinh, quan sat do lin cong trinh.

2- Do cao lwgng gidac
- Dya trén co s¢ gidi tam gidc vudng c6 canh
huyén 1a tia ngdm nghiéng dé tinh ra d6 chénh
cao giita 2 diém.

Ah = dth

(hinh 5-3)

- Do cao luong giac dat duge d chinh xac my, = (100+300)mm/1km. Thuong
dugc ap dung khi do vé chi tiét ban do.

3- Do cao thuy tinh
Po cao thily tinh dua trén tinh chat mit thoang cua dich thé ¢ trong céc
binh thong nhau luén ¢ cuing mdt mirc d§ cao nhu nhau.
Do cao thuy tinh dat dugc do chinh xdc & 2mm trén 16m dai.
Phuong phép ndy thuong duoc 4p dung khi 1ap dit cac thiét bi, quan trac bién
dang cong trinh.

4- Do cao khi ap

Cang Ién cao thi ap sut cua khi quyen cang giam, dung ap ké s& xac dinh
dugc ap suat khi quyén ¢ gitra cac diém. Sai sd xéac dinh do cao cia cac diém
bang ap ké tir 2 dén 3 mét. (Hién nay c6 loai vi ap ké cho phép xéac dinh do cao
cac diém vai do chinh x4c 0,3mét). Phuong phap nay dugc ap dung & giai doan
khao sat so bo cong trinh.

5- Do cao bang mdy bay

Trén may bay dat vo tuyén dién do cao va méy vi ap ké dé xac dinh chiéu
cao clia may bay so v4i mat dat va sy thay d6i ciia may bay trong dai bay, sir
dung déng thoi cac sb liéu nay s€ xac dinh dugc cac d§ chénh cao gitra cac
diém trén mat dat.

Phuong phap nay cho phép xac dinh d6 cao cac diém dat duoc sai s6 tir 5
dén 10 mét. N6 thuong duoc ap dung trong khao sat so bo duong.

6- Po cao bang dnh lp thé q o
Do mo hinh thuc dia do mot anh 14p thé tao ra, khi do vé ban d6 bang
phuong phap anh.
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U352 MAY VA MIA THUY CHUAN

Dung cu tao ra dugc tia ngam nam ngang thoa méan nguyén ly do cao hinh
hoc 1a may thuy chuan, con dung cu tao ra duoc tri s6 doc sau (S) va tri s6 doc
truéc (T) 1a mia thuy chuan.

I- May thuy chuan (Thuy binh, thing bang, ni vo)

_ (hinh 5-4) ,
1) Ong kinh. nn: Tryc ong kinh.
2) Ong thuy dai. LL: Truc ong thuy dai

3) Ong thuy tron.
4) Oc can Va dé may.

- May thuy chuén (hinh 5-4) chu yéu dung cho viéc xac dinh d6 cao cac diém
theo phuong phap do cao hinh hoc (tia ngdm nim ngang)
- Quan hé hinh hoc chu yéu ctia cac cum may 1a truc dng kinh, truc quay may
va truc 6ng bot nudc.
- Do chinh xac cua may phu thudc vao gié tri goc cia vach khac 2mm trén ong
thuy (t = 2mm/R) va d¢ phong dai cua 6ng kinh.
- Hién nay trong san Xudt thuong s dung rong rai may thuy chuan tu dong (co
duong ngam ty chinh bang). Péi voi loai may nay do chinh xac khong phu
thudc vao gia tri vach khéc 2mm trén 6ng thuy ma chi phu thudc vao dé chinh
xéc cta con lac chinh bang.

1- Phan loai dj chinh xdc co 3 loai

- M4y thuy chuan chinh x4c c6 mh = (0,5 + 1)mm/1km.

- May thuy chuan chinh xac vira c6 mh = (4 + 8)mm/lkm.

- May thuy chuén chinh xac thap c6 mh = (15 + 30)mm/lkm.

2- Phan theo cach dwa tia ngam vé vi tri niim ngang cé

- May thuy chuan c6 6c¢ kich nang,

- May thuy chuan tu dong.

- May thuy chuan dién tir (may thily chuan s6)
II- Mia thuy chuan

Mia thuy chuan 12 loai mia 2 mit dai 3-4m, mot mit den va mot mit do.
Mt den ¢6 cAu tao nhu mia 1 mat (mia dia hinh) hai mat d6 cia mot cdp mia
thuong c6 s6 ghi & chan mia chénh nhau 100mm (4475 va 4575). Mia c6 gan
6ng bot nude tron dé 1am can cir mia thang dung.

Khi do thuy chuan véi do chinh x4c cao nén dung mia Invar 1 loai mia
chinh xdc. Giai InVar ¢ gitta 2 thang chinh phu & 2 bén.

Hién nay khi do bang may thuy chuin dién tr ngudi ta thuong dung mia
c6 cau tao dudi dang ma vach.
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U5.3 CACPHUONG PHAP PO PQ CAO

I- Do cao hinh hoc
1- Nguyén ly

Thuc chit cia do cao hinh hoc 14 dung

a — b tia ngam nam ngang song song v4i mat
Tig thiy chuan phoi hgp véi mia thiang bang
S dé tinh ra do chénh cao gitta 2 diém
An s
(hinh 5-5)
NV =
am mre "
Ah =S-T
(hinh 5-5)

Ap: La d6 chénh cao gitra 2 diém.
S: S6 doc theo chi gilra trén mia dyng ¢ diém da bict do cao.
T: S6 doc theo chi gitra trén mia dung & diém chua biét do cao.

Theo do chinh x4c giam dan ma chia ra 5 cip hang do cao hinh hoc: hang
I, II, III, IV va ky thuat. Trong xay dung co ban thuong do hang IV va k¥
thuat.

2- Céng tic chudn bi tai mét tram do cao hinh hoc
a- Can bang may
* Pbi v6i may c6 dc kich nang (va o ong thuy dai)
Cén bang s0 by may: Dya vao ong thuy tron (van 3 ¢ can may)
Can bang chinh xac: Dua vao éng thiy dai (van 6¢ kich nang)
* Véi may thuy chuan tu dong:
Chi can cin bang 6ng thuy tron 1 duoc.

b- Cdch tim vong ddy chir thdp ré nét, ngam diém bdt muc tiéu hoan
toan giong o may kinh vi

3- Phuwong phap do cao hinh hoc hang IV

Phuong phap nay dung may c6 do phong dai VX > 25* d6 nhay éng thay
dai T <25 /2mm. Mia 2 mit c6 gin 6ng thuy tron, gia mia.

Trinh ty thao tac tai mdi tram do.
- Ngém mat den mia sau, can bﬁng may, doc s6 trén mia theo chi gifra, doc
khoang céch.
- Ngiam mit den mia trudc, cin bang may, doc sb trén mia theo chi giira, doc
khoang céch.
- Ngidm mit d6 mia trude, cAn bang mdy, doc sb trén mia theo chi giira.
- Ngidm mit d6 mia sau, cin bang may, doc sd trén mia theo chi giita.

* Gia st can tim dd cao diém B 1a Hy khi biét do cao ctia diém A 1a Hy.

Ta tién hanh nhu sau:
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a-Truwong hop A va B ¢ gan nhau déit mét tram mdy nhin thay A va B
Pit may thay chuan tai tram K, tu chon sao cho khoang cach tir may dén

mia sau va khoang cach tir may dén mia truéc gan bang nhau (K;A ~ K;B)
(hinh 5-6)

Dyng mia thang dimg tai A doc
_ s6 theo chi gilta dugc gid tri S.
T|g Theo chi gitta doc trén mia dung
S tai B duogc gia tri T.
Vay chénh cao gitta A va B la:
A Ah AB~™ S-T
Do cao cta diém B can tim 1a:
Hg = Ha + Ap aB.

(hinh 5-6)

b- Truong hop A va B ¢ xa nhau

(hinh 5-7)

Khi A va B & xa nhau thi ta 1éy thém mot sd diém phu a, b, c, ...va dat
nhiéu tram may ki, kj, ks, ...... kn va tién hanh thao tac tai mdi tram do nhu da
trinh bay & trén (hinh 5-7).

Tai tram k; s6 doc trén mia dyng & diém A 13 diém d4 biét d6 cao nén cho
tri s6 doc sau (S). Con sb6 doc trén mia dung & diém a 1a diém chua biét do cao
nén cho tri s6 doc trudc (T). Nhung sang tram K, mia dung tai diém a tro
thanh mia sau nén cho tri sb doc sau (S). S6 doc trén mia dung tai diém b cho
tri sb doc truée (T)...

Theo hinh v€ ta co.

Tram k1 co Ahl = Sl — Tl.

Tram k, ¢6 Ay, =S, — Ts.

Tram k3 co Ah3 = S3 — T3.

.................................

Tram kn ¢6 Ay, = Sn— Tn.

A aB = zAhi = zSi _sz
i=1 i=1 i=1
= HB = HA + AhAB
* Mot 56 quy dinh trong do cao hang 1V
- bat may ¢ gitra 2 mia. Tam ngam tir may dén mia khong 16n hon 100m.

- Khoang cach tir may dén mia trudc va tir may dén mia sau khong dugc chénh
nhau quéa Smét. Tich lily toan tuyén khong qué 10mét.
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- Chiéu cao tia ngém tdi thiéu cach mat dat 0,2mét.
- Su khac nhau vé d6 chénh cao (A,) tinh theo 2 mit d6 va den & mdi tram
khong vuot qua + Smm.

Sau khi tinh toan so bo, kiém tra tram xong néu dat nhiing yéu cau trén
m&i duge chuyén may sang tram khac (k; > ks ....)

4- Phwong phap do cao hinh hoc hang V (ky thudt)
Phuong phap nay ding may c6 d6 phong dai V> > 20*. Do nhay cta ng
thiy dai 1< 45 /2mm. Trinh tu thao tc tai mdi tram do.

a- Khi dung mia 2 mat
- Boc s0 theo chi gitta mat den, r61 mat do mia sau.
- Boc s theo chi gitra mat den, roi mat do mia trude.

b- Khi dung mia 1 mat.
- Poc s6 theo chi giita mia sau.
- Poc s theo chi giita mia trudc.
Thay déi chiéu cao mdy tir 5 — 10cm.
- Boc s6 theo chi giita mia trude.
- Poc s6 theo chi giita mia sau.

* Mot 56 quy dinh trong do cao hang V
- Tam ngam tr may dén mia xac dinh so bd bang budc chan khong qua
120 mét, may dat gitra 2 mia.
- Su khac nhau vé do chénh cao (A) tinh theo 2 mit den, do (khi ding
mia 2 mat) hay giita 2 1an thay d6i d6 cao may (khi ding mia mot mat) khong
qua + Smm.

Vi dy: Mau s6 dung cho do thiy chuan hang IV, hang V)
Dung may thuy chuan HB - 1, mot cap mia 2 mat (g6m mia A va B).
Tién hanh do thiy chuan hang IV giita 2 moc Nj va Ny

Tén Tén Tim Chénh léch Chénh
diém | tram ngim cu li (8) Miit S6 doc trén mia l1&éch
- mia sau do cao
S6 Mdy | -mia trudc | Chénh léch mia Sau (S) Trudce (T) Ay (m) Aprg (M)
mia cu li cOng
dbn 8
1 2 3 4 5 6 7 8 9
N, 62.5 +2.5 bé 5211 (4) 5897 (3) -0686 (7)
A-B K, 60.0 Pen | 0738 (1) 1325 (2) -0587 (8) -0586 (10)
+25 4473 (5) 4575 (6) +099 (9)
a 71.0 15 bo 6264 5699 +565
B-A K, 72.5 Pen 1691 1227 +464 +0.464
+1.0 | 4573 4472 -101
Kiém tra cudi trang 32253(11) | 30416(12) | 1837 (13) +0.42014
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Tram K;:

Duyng mia A c6 “hang sd 4475” 1én mdc N;. Dung mia B c¢6 “hang s6
4575 1én mot diém tu chon (diém a chéng han) theo huong tuyén do Ny (ghi
chitr A—Bvaocot 1)

- Poc s6 khoang cach tir may dén mia sau 13 62,5m va tir may dén mia trude 1a
60,0m, ghi vao cdt 3.

- Tinh 62,5 — 60,0 = +2,5m (ghi vao cot 4)

-TinhX8=0+(+2.5)=+2.5

- Poc sd theo chi giita mat den mia sau 1a (1) ghi vao cot 6

- Poc sd theo chi giita mat den mia trude 14 (2) ghi vao cot 7

- Poc s6 theo chi gitta mat d6 mia trude 1a (3) ghi vao cot 7

- Poc sd theo chi gitta mat 6 mia sau 1a (4) ghi vao cot 6

Kiém tra hing sb mia 2 mit: (4) — (1) = (5) va (3) — (2) = (6)

Chi cho phép (5) va (6) chénh Iéch voi 4475 va 4575 1a 3mm. Sau khi
kiém tra chénh 1éch tim ngim, hang sb mia, néu dat yéu cau thi chuyén may
sang tram K.

Tram Kj:

- Mia B van dit chd cii, nhung bay gi® trd thanh mia sau.

- Mia A tién vé phia Ny (dung & diém b) va trd thanh mia trudc.

- Tién hanh do tuong tu nhu tram K.

+ Tinh toan:

- Cot 8 ghi hiéu dg cao, tinh theo:
(MN=A-C)va®)=(1)-(2)

Kiém tra (8)—(7)=(6)- 5) 9). Tri s6 (9) cho phép trong pham vi 100+5mm.
- Cot 9 : Ghi hiéu do cao trung binh

1 , L
(10) = [(8) + (7)£ 100]. Ddu £ 100 ldy déu cita (9)

Kiém tra cudi mdi trang so

- Lay X S 6 ¢cot 6 duge (11)

-Lay 2 T ¢ ¢ot 7 duge (12). Yéu cau (11)- (12) = (13)

- LAy ZA, & cot 8 duoc (13)

- Lay TAn 4 6 cOt 9 dugc (14). Yéu cau :

Khi sé tram 1 (1, 3, 5, 7,...... ) phai ¢6 2 x (14) = (13) £ 100.
Dau + 100 1a dau cua (9) tram 1¢é.

Khi s6 tram chan (2, 4, 6, 8,...... ) phai c6 2 x (14) = (13)

- Cot 10 : Ghi d6 cao ciia mbe

Hyi = Hnp + 2A,

53



5- Phwong phap do toa

of A
\ )
N i
N v
\\ VZ
N O //

/*\
P N
/// / N
P/ ,I ~B
| R}
CI
¢
(hinh 5-8)

Gia sir d3 biét do cao ctia diém A 1a Hy
Can tim do cao cua cac diém B, C, D,
E...... khi yéu cau do chinh xac khong cao
thi ta dat may tai diém 0 & giita cac diém
can tim d6 cao B, C, D, E...... (hinh 5-8)
Nhu vay chi c6 mot tri s6 doc sau (S) tng
voi diém mbe A d3 biét d6 cao H,. Con lai
1a céc tri s doc trude (T) tng véi cac diém
can tim d6 cao B, C, D, E,.........

Dbi voi phuong phap nay khong can tinh chénh cao (A,) ma chi can tinh

dd cao tia ngam H; 1a du.

H,=H,-T H, : d0 cao cua diém can tim.
Hi = HA +S
Vidu:
S6 doc trén mia (mm) bo cao tia b0 cao cac
Tén di€m ngim H; di€m (m)
Sau (S) Truée (T) (m)
A 1250 11.250 10,000
B 1625 9.625
C 1700 9.550
D 1467 9.783
E 1050 10.200

II- D§ chinh xac do cao hinh hgc
Trong két qua do cao hinh hoc c¢é chira nhiing sai s6. Nguyén nhan va

bién phap han ché, khac phuc.

1- Sai s6 do méi trwong

Hién tuong khuc xa dung la yéu to quan trong nhat. Can do vao lic dep
troi, phai dung 6 che nang cho may. dam bao tia ngam cao hon mat dat 0,2m.

2- Sai 56 do dung cu do

- Sai s6 do diéu kién co ban cua may thuy chuan khong duoc dam bao (truc
ngam khong song song vai truc éng thuy dai). Pé han ché no khi do phai han
ché tam ngam tir may dén mia, han ché do chénh 1éch tAm ngim trude, sau (dat

may cach déu hai mia)

- Do khoang chia trén mia khong chinh xac.

3- Sai s6 do ngwoi do
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- Sai s6 do can bot nudc khong that chinh xac. dé han ché sai s6 nay dung may
co T cang nhay cang t6t.

- Sai s6 ngam sinh ra do kha nang phan biét cua mit ngudi c6 han. dé han ché
n6 can dung may c6 do phong dai 6ng kinh lon.

- Sai s6 do dung mia nghiéng. dé han ché né phai ding mia c6 gan éng thuy
tron dé 1am cdn ctr dung mia thang dtng.

- Sai s6 do 1am tron s6 doc. Khi doc s6 nguoi ta thuong co xu hudng 1am tron
sO.

4- Anh hwéng ciia dp cong trdi dit
- Nguoi ta chimg minh dugce biéu thirc
t2
A = —
" 2R

Ay : La sai s6 do anh huong do cong trai QQt
t : Lakhoang cach nam ngang gitra 2 diém dang x¢ét
R : La ban kinh trai dat
- Néu t = 50m thi A, = 0,2mm. Béi vay chung ta co the bo qua gia tri nay
Nhu vay trong do cao hinh hoc viéc han ché tim ngam tir may dén mia

1a ¢6 ¥ nghia nhat.
I1I- Po cao luwgng giac
Dua trén co so& giai tam giac vudng co

canh huyén 13 tia ngémvnghiéng dé tinh ra
do chénh cao gitta 2 diém (hinh 5-9).

h=d.tgv

(hinh 5-9)

- Po cao lugng gidc duogc ap dung khi do vé chi tiét ban do- Po cao lugng giac
kém chinh xac hon do cao hinh hoc. Nhung khi can phai do nhiéu, nhanh, yéu
cau dg chinh xac khong cao ta sé &p dung phuong phéap do cao lugng giac.

Pé x4c dinh do chénh cao A, Ap. Khi d3 biét do

/3}7 , cao cia diém A, ta dat may kinh vi tai A. Po
— 5 chiéu cao cia mdy la i. Dyng mia dia hinh
/ thang dtmg tai B (hinh 5-10).

Ah Theo hinh vé€ ta co
******** Ah AB+1 =h+1
Ha MTC Ha Ay =h+1-1

ma h=d.tgv

(hinh 5-10)

Ta da chimg minh dugc cong thie d = Kn Cos’V
Thay vao taco :
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h =Kn Cos’v.tgv
= Kn Cosv.Sinv

= %KnSin 2v

L. s , 1 . .
Cud1 cung ta c6 Ay AB = EKnSm 2v+i1-1

Trong do : K : Hé sb nhan ciia may (k=100)
n : La khoang cach trén mia chin giira 2 vach do xa.
V : La gbc dung.
i : Chiéu cao ctia may.
1 : S6 doc theo chi giita trén mia.
Nhan xét :

- Néu ldy s6 doc trén mia sao cho 1 =i thi A, = %KnSin 2v

Vigc tinh toan sé don gian hon.
- Néu dat 6ng kinh nam ngang (V= 0) thi:
Ah =1—1
Goi la phuong phap thuy chuén kinh vi.
Sai s6 cho phép chénh 1éch d6 cao giita do di, do vé bang phuong phap
nay trén 100 mét dai la 4cm.
Ap =7 0,04 d (cm). (d tinh bang mét)
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] Chuong VI '
LUOI KHONG CHE TRAC DIA
U6.1 KHAINIEM

Trong do dac dé tranh tich liy sai s6, thuong ap dung nguyén tic tir tong quat
dén chi tiét, tir d6 chinh xac cao dén do chinh xac thép Nghia la dung may va
phuong phap do ¢6 do chinh xac tuong d6i cao dé xac dinh toa do va do cao
mot s6 diém. Cac diém d6 goi 1a diém khong ché va lién két lai thanh luéi
khéng ché. Can ct vao cic diém nay dé do cac diém khac & xung quanh,
nhimng diém d6 goi 1a diém chi tiét

Co 2 loai ludi

- Ludi khéng ché mat béng néu chi biét (X,Y); dung lam co sé xac dinh vi
tri mat bang cua cac diém

- Luoi khong ché d6 cao néu chi biét (H): St dung 1am co s& xac dinh do
cao cua cac diém trén mat dat

U6.2 LUOI KHONG CHE MAT BANG (TQA PQ)

I- Pinh nghia

Ludi khong ché mit bang 1a tap hop cac diém duoc xac dinh nho cac
phép do (géc va do dai) duogc tién hanh trén mat dat rdi tinh toan cac toa do
X,Y trong mdt hé théng nhét.

II- Phén cap
Vé tong thé ludi khéng ché tric dia duoc phan thanh 3 cap chinh
- Ludi khong ché tam giac Nha nuéc
- Ludi khéng ché tric dia khu vuc
- Ludi co s¢ do ve
Trong mdi cap lai dugc phan thanh cic hang theo nguyén tic tir tong
quat dén chi tiét voi d6 chinh x4c giam dan, ludi cip sau phat trién dua vao
ludi cap trude va dugce tinh todn trong cting mot hé toa do thong nhat.

1- Cip ludi khéng ché tam gidc Nha nuwéc
Lud1 khong ché tam giac Nha nude ¢ 4 hang: I, 11, III, IV

Cic chi tiéu ky thuit lwéi khong ché tam gidc Nha nwéc

Chi tieu ky thuat Hang I Hang Il | Hang IIl | Hang IV
Chiéu dai canh tam giac (km) 20-30 7-20 5-10 2-6
Sai s0 tuong doi do canh day 1 1 1 1
400.000 300.000 200.000 200.000
Sai s6 trung phuong do goc +0"7 +1"0 +1"8 +2"5
Goc nho nhat trong tam giac 40" 30" 30" 30"

2- Lwéi khéng ché tric dia khu vic

C6 thé xay dung theo ludi giai tich cap I, ludi giai tich cap II hodc

duong chuyén da giac cap LIL
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Cac chi tiéu ky thuat lwdi giai tich

Chi tiéu k¥ thuit Cap 1 Cap II
S6 lugng tam gidc giita cac canh day (km) 10 10
Chiéu dai canh tam giac (1-5) km (1-3) km
Goc nho nhat trong tam giac 20" 20"
Sai s6 trung phuong do goc + 5" +10"
Sai s6 trung phuong do canh 1:50.000 1:20.000

3- Lwdi co s¢ do vé Dugc xay dung dudi dang
- Puong chuyén kinh vi
- Puong chuyén ban dac
- Chudi tam giac
- Giao hoi

U 6.3 PUONG CHUYEN KINH Vi

I- Khai niém

DBuong chuyen (duong sudn) kinh vi thuge ludi khéng ché do v& 1a mot
duong ndi cac diém do, duoc danh diu bang coc mbc ¢ mit dat thanh duong
gay khuc lién tuc.

* Uu: Cac diém bd tri linh hoat, chi can thong 2 huéng

C6 thé bb tri nhiéu dang d6 hinh
* Nhwoc:  Dién tich khéng ché twong d6i hep

Khéi luong do dac kha 16n

1- Phén theo tic dung C6 2 loai: Puong chuyén chinh va dudng chuyén
phu
- Puong chuyén chinh: Pugc ndi v6i cac diém co sé cua ludi khong ché cap
cao hon (hodc doc 1ap) cé tac dung khéng ché toan bd khu vue va c6 d6 chinh
xéc cao hon dudng chuyén phu.
- Puong chuyén phu: Pugce ndi vao cac dinh cua duong chuyén chinh co tac
dung khdng ché tirng bd phan, nhat 1 nhitng chd dudng chuyén chinh khong di
toi.

2- Phan theo hinh dang
- Puong chuyen khép kin: (H.6.1a) Duong chuyén nay dugc xay dung Xudt
phat tir mot diém va khép vé diém d6. Pay 1a mot dang dudng chuyen hay
dugc sur dung, nhat 1a trong xay dung khi khu vuc do v& khong c6 nhiéu diém
khéng ché di biét toa d6. Tuy nhién dang dudng chuyén nay c6 nhiéu diém
yéu va do vay ta nén luu y chi st dung khi khu

vuc do vé khong 10’n lam 22
1((/
W\/
hinh 6-1b
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1 3 Q
(hinh 6-1¢)
- Duong chuyen phit hop (ho): (hinh 6-1b) Day 1a mot duong chuyén nbi giira
hai diém da biét toa d6. Dang nay 1a dang t6t nhit cua ludi dudng chuyen
- Puong chuyén nhdnh (treo)2-1'-2" : (hinh 6-1a,b,c) Pudng chuyén nay phat
trién chi tir mot diém da biét toa do, dau kia tu do. bay 1a mot dang nén tranh
hodc phai do 2 1an di vé

- Hé thong dwong chuyén kinh vi c6 diém nit (Hinh 6.1 d)

N A Pi€m nit

(hinh 6-1d)

biém nlt c¢6 thé xem la diém hoi tu cuia cac duong chuyén treo hodc
cling ¢6 thé xem la diém nut ctia cac duong chuyén phu hgp. Pay 1a mot dang
lud1 duong chuyén tot vi n6 cho két qua rat dong déu vé do chinh xac

II- Cac yéu t6 can do

1- Tai liéu géc cin cé
- Puong chuyén khép kin: Can biét toa d6 diém dau va goc phuong vi canh
dau.
- Pudng chuyén phu hop (hd) Toa d6 diém dau, diém cudi, goc dinh hudng
canh dau, canh cudi.

2- 86 liéu cin do. Do toan bd goc bang B (dung may kinh vi)
Do toan bd chicu dai cac canh (tuy thudc yéu cau vé do chinh xdc ma su

dung loai thudc va phuong phap do, s6 1an do)

I1I- Tinh toan dwong chuyén kinh vi (Bai toan thuin)
1- Duong chuyén khép kin
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b1- Diéu chinh géc bcinngié st co mot duong chuyén khép kim nhu
hinh Vé, (hinh 6.2) di@m A 1a di€m cap cao da biét toa do. Tinh theo chiéu miii
tén. Biét og. Gid thiét do cac goc trong .
Theo 1y thuyét ta co:
Zn:ﬂf =B +B) + B +...+ B = (n—2)*180°
Gé’)c do duoc:
iﬂdo =B +B, +..+ B, # Zn:ﬂlo
Vay sai1 s6 khép: |
1) =2 -2

(hinh 6-2)

Sai s6 khép cho phép trong duong chuyén phu thudc vao dung cu do goc

két qua do phai dat diéu kién.
[fyl< 1,5t Vn

Véi t 1a gia tri vach khic nho nhat trén mdy (thuong ldy t = 1'); n 1 s
canh da giac

Néu khong dat diéu kién trén thi phai kiém tra lai va do lai. Néu diéu
kién trén duoc thoa man ta phan phdi sai sé theo nguyén tic sau.
- Phan phéi déu cho cac goc
- Uu tién cho nhing goc ¢ canh ngan

V[ _ - f Bdo
n
Viy goc bang sau hiéu chinh
Bi=Pidt Vi

Kiém tra 2p; = X g°

b2- Tinh goc dinh huong
Cin ctr vao goc dinh huéng canh dau (aq) va goc bang di duoc hiéu
chinh va tuy theo goc bang do & bén phai (hay bén trai) dudong do, dé ap dung
cong thirc co ban cua bai toan thuan
o -(i+1):a(i-1)-i+1800 - B

b3- Tinh sé gia toa dé (gan ding)
A;{(i-iﬂ) = Sii+1) Cos i i+1)

AYi-(iH) = Si-(i+1) Sin oy -(i+1)

b4- Diéu chir{h vé 56 gia toa do
Theo 1y thuyét
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Nhung thuc té khi do (do gdc, do canh) c6 sai sb. Mic du goc bang da
dugc di€u chinh nhung chua diang tri s6 thuc cia né nén

X
DAy #0= 1, Goi 1a sb khép kin thanh phan
1
theo truc X

D Ay #0=> £, Goi 12 s6 khép kin thanh
1
Y

phan theo truc Y

(hinh @-3), \ , , A s XA A
Nhu vay S‘?A ¢ va > A, Chinh la sai s6 vé toa do

Néu dung cac sb gia A, , A, di tinh ¢ trén dé vé cac diém duodng
chuyén thi diém cudi cung 1' khong trung véi di€m dau tién 1 va sinh ra sai s0
khép kin vé toa d0 (sai s6 khép kin vi tri di€m ) fg (hinh 6-3)

I-I'=fig = [f.+ 1,

* Néu goi: 7 = Z s, Thi ta c6 sai s6 khép tuong ddi ciia dudng chuyén 13

1 _Js
T L
Tri s6 L Phai thoa man diéu kién khong vugt qua - dén _!
T 1000 3000

*Néu /s 5 L Thiphai kiém tra lai s ghi cach tinh toan. Néu khong co
L T
gi sai sot thi tién hanh do lai d¢ dai.
* Néu s <1 Thi tinh sb diéu chinh theo timg gia s6 toa do cho cac canh

L T
theo cong thirc

-/
VAXi—(i+1) = TX S i—(i+1)
VA “fr g

Yi-(i+l) — T i—(i+1)

Kiém tra phan phi Z VA =~fy
1
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ZVAYi =—fy
1

va sd gia toa dg sau hiéu chinh la:
Ax ity = Ax ity T VAiG
Avirny = Avigty T VAvigi

b5- Tinh todn toa dé cdc diém dwong chuyén
Xir1 = X T Axi- 41
Yiii = Yi +Ayi- g

Vi dy: Tinh toan binh sai duong chuyén kinh vi khép kin. C6 mot duong
chuyén kinh vi khép kin
[-TT-TII-TV -V —1I (hinh 6-4)
S liéu do dugc ghi ¢ bang, yéu cau tinh toan toa do cac diém

(hinh 6-4)

Tén Goc bang do duoc Khoang cach do Go6c dinh hudng
diém duoc (m)
0Nz
I 88 0600 69" 667 91.00'00"
II 135°59'40 71921
M1 77.39.40 76.878
1A% 147.38.50 '
A% 90.36.10 >4.228
I o 93.864
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BANG GHI KET QUA TINH TOAN PUONG CHUYEN KHEP KiN

- ‘ Do dai ,
= Goc bang Goc dinh canh Gia so toa d§ (m) Toa P$ (m)
': huéng o (m) A
= Do ducc Pi diéu Tinh Pi diéu chinh
. chinh Ax Ay Ax Ay X Y
I |88%6'00* | 88.05.56 0.000 0.000
91°00'00" | 69.667 |-1.2157 +69.656% | -1.218 +69.642
I | 135°59'40* | 135.59.36 -1.218 +69.642
135.00.24 | 71.921 -50.8617° | +50.849° | -50.864 | +50.834
m | 77°39'40™ 77.39.36 252.082 | +120.476
237.20.48 |76.878 | -41.479° | -64.727'% | -41.482 |-64.743
IV |147°38'50* | 147.38.46 93564 | +55.733
269.42.02 | 54228 |-0.2837 2542270 |1 20.285 -54.238
vV |90%36'10™ 90.36.06 -93.849 | +1.495
359.05.56 | 93.864 |+93.852° |-1.476" +93.849 | -1.495
I 0.000 0.000
| 540%020" | 540°00'00" 366.558 | +0.014 +0.075 0.000 0.000
. f. = +0".014
Sipao =20
e | f = +0".075
£, ]=1,50/n =335 P
L 4800
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Buére 1: Diéu chinh géc bang

> B, =180°(n—2) =180"(5-2) = 540°00'00’

Zﬂido =P+ By + B+ By + P
=88°06"00 +135.59.40 + 77.39.40 +147.38.50 + 90.36.10 = 540°00 20"

fﬂido =Y Bus— 2, By =540°0020" —540° = +20"
[fis, ]2 £156/n = +1,5'4/5 = 43735

[f([,)(a’o)]z +20 "([f(ﬂ)]: +335 = Puoc phép diéu chinh

S6 diéu chinh: ¥, = —Jipyao _ —io _
n

—4"

Vay goc bang sau hiéu chinh:
ﬂi = ﬂido + sz

= 3, =88°06'00" + (-4") = 88°05'56"
= 3, =135°59'40" + (-4") = 135°59'36"

B =90°3610"+ (=4")=90°36'06"

Kiém tra gbc bang sau hi¢u chinh

> B, = Bl

=88"05°06 +135°5936" +........ +90°36.06 = 540° = Z,Blt

Budc 2: Tinh goc dinh huong.
Vi g6c bang do bén phai nén ta ap dung cong thure

vy = Xy + 180 © — B’

a,,=a,,+180° -3,

=91°00'00"+180° —135°59.36 = 135°00'24"

a, ,=a,,+180°" - B,

=135°00 24"+180° — 77°39'36" = 237 °20'48"

a, s =a,,+180 o _ B,

=237°20'48"+180° — 147 °38'46"= 269 "42'02"

a5, =oa, s +180 ' - Bs

=269 °42'02"+180 " —90°38'06" = 359 °05'56"
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Kiém tra
o, , =as, + 180° — B

=359°05'56"+180° —88°05'56"= 451°00'00"-360° = 91°00'00"
Bu6e 3: Tinh s6 gia toa do (gan ding)

A'x =S cos a

A'x12=812 *cos o,

= 69™.667* cos 91°00'00" = -1"215
A'x23=S53 * cos a3

=71™921%* cos 135°0024" = -50.861
A'x3.4=S34 * COS O34

=76™.878* cos 237°20'48" = -41.479
A'x 4.5 = S45 * COS 045

= 54.228% cos 269%°42'02" = -0.283
A'xs.1 = Ss.1 * cos as.

=93.864* cos 359°05'56" = +93.852

A'y =S sin a

A'y12=S12 *sinay,

= 69™.667* sin 91°00'00" = +69™656
A'yr3=S,3 *sin a3

=71™921* sin 135°00'24" = +50.849
A'y 3.4 =S54 * sin 034

= 76™.878%* sin 237°20'48" = -64.727
A'y 4.5 = S4.5 * sin 0.5

= 54.228%sin 269°42'02" = -54.227
A'ys.1 =S5 * sin os.

= 93.864* sin 359°05'56" = -1.476

Budéc 4: Diéu chinh gia s6 toa dé

- Tinh sai s6 khép toa do fiy, fy)
foo = 224
=-1.215-50.861 - 41.479 - 0.283 +93.852 = +14mm
fiy) = 169.656 + 50.849 - 64.727 - 54.227 - 1.476 = +75mm

- Tinh sai s6 khép kin toan phan fs,

fsy= S/ = V1474757 = T6mm
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o ]
- Tinh sai s§ khép kin twong dbi %

S 6 1 <l L +Lnén dugc phép diéu chinh gia sb toa do
L 366558 4800 7 1000 3000

- S6 hi¢u chinh gia so toa do cho cac canh

+ S6 hiéu chinh truc hanh X + S6 hiéu chinh truc tung Y
~Joo o ~14 - /o) ~75
VAX(H—I) = TSi @+ = mSi(M) VAX(i+5) = T} i—(i+l) — mSi—aﬂ)
_ f(X) _ _ f(Y) _
VA, =— 69667 = —3mm VA, = 69667 = ~14mm
VA, = _f—“”71921 =-3 VA, = ~ S 71921 = —15
: L L
VA ., = S0 6878 = -3 VA,, = ~J0) 6a127 = 16
L L
VA o = —25 S 54228 = -2 VA, = —290 S 54227 = —11
L L
VA, = “J 0 93864 = -3 VA, = “Jn 93864 = —19
L L
Kiém tra:

Z VA, =(-3)+(=3)+(-3)+(-2)+(-3)=-14 = ~fo
ZVAIY =(-14)+ (15 +(-16)+ (-1D+(-19) =-T75=—fy,

- Gia s6 toa d6 sau diéu chinh
Ay =AMy, +VA, Ay =N, +VA,

A, =-1215+(=3)=-1"218 A,, =+69.656 + (—14) = +69" 642
A, =—50.861+(=3) = —50"864 A,, = +50.849 + (=15) = +50"864
Ay = —41.479 + (=3) = 417482 A,, =—64.727 + (-16) = —64"743
A, =-0283 +(-2)=—-0"285 A,, =-54.227 +(~11) = —54"238
A s =+93.852 + (=3) = +93.849 A, =-1.476 + (=19) = —1.495

Kiém tra gia so toa do sau diéu chinh

SAxi=- 1.218 +..493.849 = 0
SAyi=+ 69.642 +..+(-1.495) = 0
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Buée 5: Tinh toa do cdc diém dwong chuyén theo cong thire

Xir1 = Xi + Axi i1y
Yii = Yi+ Ayi g

Gia str toa d6 diém I gia dinh 13 X;-0™000, Y,-0™000

Xy =X+ Axi2 Y=Y+ Axia
=0.000+(-1.218)=-1.218m =0.000+69.642=+69"642
X3 = X5+ Axo.3 Y3=Y2:Ap;
= -1.218+(-50.864)=-52"082 =4+69.642+50.864=+120"476
Xs = X31Ax34 Yi=Ys4 Ay3-4
= -52.082+(-41.482)=-93"564 = 120.476+(-64.743)=+55"733
Xs = X4+ Axas Ys=Y4+Ayps
= -93.564+(-0.285)=-93"849 = +55.733+(-54.238)=+1"495
Kiém tra Kiém tra
X1 = X5+ Axs. Yi=Ys5+ Ays
=-93.849 + 93.849 = (0.000 =+ 1.495 +(-1.495) = 0.000

2- Puwong chuyén phii hop (hé,noi)

(hinh 6-5)

Q duodng chuyén phu hop cing c6 3 diéu kién binh sai (nhu dudng
chuyén kin) mot di€u kién phuong vi, hai di€u kién toa do

Céc s6 liéu cho (hinh 6-5)

- So d6 duong chuyen phu hop gom n canh

- Toa d6 diém dau A va diém cudi B

- G6c dinh hudng canh dAu oy = oL cp VA gbc dinh hudng canh cudi ac = app
Céc sb liéu do:

- Cac goc bang bén trai (hodc bén phai) Ba, B1. B2 ..Pn-1. Ps 20m (n+1) goc (Ba,

Br goi 13 goc lién két)

- P06 dai cac canh Sy, S»...S, (Gém n canh)
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b1- Binh sai sai s6 khép géc
Theo Iy thuyét ta co
oal = dcat Ba -180°
o = oAt By -180°

OBp = Op-1 T BB -180°

agp = ocat+ 2P ~(n+1)180°

Tuddtacod: SBir = 0gp - oea + (n+1)180°
SBrr =0c-oq +(n+1)180°

Tu céc gid tr1 do ta co
) 2Bao =PatPi + P2t ..t Bt PBs
Sai s6 khép goc sé la
f3 = 2 Bao -2PLr va sai s0 khép goc cho phép [f3] = 1,5tv/n

Tinh s6 hi€u chinh

| = - Coti cac goc co sai sO nhu nhau
- Uu tién cho nhitng goc ¢d canh ngan
Va goc bang sau hi¢u chinh
_ ndo
Bi =B+ Vi

b2- Tinh cdc géc dinh hwdng lan lwot cho cdc canh
Can cur vao og4 va lay goc bang sau hi¢u chinh
0, T
Oi- (i+1) = Oi-1yi - 1807 + B

b3- Tinh gia s6 toa do :
A'x;= S; cos a; 1=1,2,....n)
A'Yi = Si sin (05
b4- Binh sai cdc sai sé khép vé s6 gia toa do
- Theo ly thuyét ta co
DA =X -X, =X, - X,
DAY =Y. -Y, =Y, -7,
Céc sai sd khép vé toa do s& 1a
Sfx = ZA'X - ZALXT
Jfr = ZA'Y _ZALYT
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Tur d6 ta tinh dugce sai sd kheép vé do dai la:
fis) = ’\,fxz “‘fy2

Néu Jo o L, 1 Thi ta tién hanh binh sai bang cach diéu chinh vao

L~ 1000 3000
cac sO gia toa d§ tinh toan mdt gia tri ty 1€ vai1 do dai cac canh, nghia la:

-/ .
VA i iy = le) S (i+1)

Pﬁmmn=_f”$U+D

Va cac s0 gia toa d0 sau hi€u chinh s€ la
AXi—(iH) = AXi—(iH) + VAXi—(iJrl)

AYi—(i+1) = AYi—(i+1) + VAYi—(H—l)

b5- Tinh toa do cdc diém dwong chuyén:

Sau khi ¢ cac sb gia toa d da hi€u chinh ta tiép tuc tinh toa d6 cac diém
ctia dudong chuyén, bat dau tir diém A (diém dau) va toa do diém sau bang toa
do diém trude cong voi sb gia toa d§ gitra chung da hi€u chinh

X=X+ AXi—(i+l)
Y, =Y +A

i+1 Yi—(i+1)
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U 6.4 LUOI KHONG CHE PQ CAO

I- Dinh nghia
Lu6i khdng ché do cao 1a tdp hop cac diém (cac mdc) ma do cao cua
chung duogc xac dinh bang do cao hinh hoc hoic luong giac.
- Céc diém cua ludi khéng ché d6 cao dugc cb dinh trén mat dat bé“mg cac
coc mdc Tric dia dam bao sy 6n dinh
- Ludi duoc xay dung duoi dang duong chuyén kin, duong chuyén ndi hay
diém nut

II- Phén cap

Tuy theo quy mo va dg chinh xac giam dan, ludi khéng ché d6 cao dugc
chia lam:

- Luéi khéng ché d6 cao Nha nude

- Lud6i do cao ky thuat

- Lud1 do cao do ve

1- Lwdi khéng ché dp cao Nha nuwéc

Luéi khéng ché do cao Nha nudce duoc xay dung biang phuong phap do
cao hinh hoc va duogc chia Iam 4 hang : I, II, III, IV theo d0 chinh xac giam
dan.

Hang 1, II 14 co s¢ dé xay dung lu6i hang thap hon va phuc vu cho coéng
tac nghién ctru khoa hoc

Hang III, IV dugc phat trién dua vao hang I, II lam co s& cho do vé ban
dd dia hinh cac loai ty 1€ va phuc vu cho xay dung co ban.

Luoi khéng ché d6 cao Nha nudc duoc xay dung ddc 1ap voi ludi khéng
ché mit bang Nha nuéc.

Cac chi tiéu lw6i khong ché dd cao Nha nwéc

Céc chi tiéu k¥ thuét Cap ludi khong ché K¥ thuat
I 11 111 v \Y

Chicu dai tia ngam 50m | 65m | 75m | 100m 150
Sai s0 khép cho phép (mm) 3WL | sVL | 1040 | 20VL 50L
Sai s6 trung phuong trén 1 km | 0.50 | 0.84 1.68 6.68 16.0
duong do (mm)
Sai s6 trung phuong cual tram | 0.15 | 0.30 0.60 3.0 8.0
do (mm)
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2- Lwoi do cao ky thudt

Lud1 d6 cao k¥ thuat 1a luoi lam co s& vé do cao cho ludi d6 cao do V&,
co sO phat trién ludi do cao k¥ thuat Ia cac diém do cao Nha nude hang 1, II,
I, IV.

Tuy theo diéu kién dia hinh, lu6i do cao ki thuat c6 thé bd tri dudi dang
duong don ndi gitra 2 diém cap cao hodc hé thdng c6 mot hay nhiéu diém nut,
chiéu dai tuyén d6 cao ky thuat duoc quy dinh ¢ bang. Do cao cac diém xéc
dinh bang phuong phap do cao hinh hoc hang IV,V.

Cac chi tieu ky thuat lwéi do cao ky thuat

Dang dudng do cao Khoang cao déu (m)

0.25 0.5 1-2-5
1- Puong don 2 km 8 km 16 km
2- Tuyén giita goc va diém nut 1.5 km 6 km 12 km
3- Tuyén giita hai diém nut 1 km 4 km 8 km

3- Lwoi do cao do vé

Ludi do cao do vé 1a cip cubdi cing dé chuyén do cao cho diém mia co so
dé phat trién ludi d6 cao do v& 1a cac mdc do cao nha nude va cac moc do cao
ky thuat.

O ving déng bang hodc khi do v& ban d6 ty 1 1:500 d6 cao ludi do v& co
thé xac dinh bang cach do d6 cao theo huéng nam ngang cta may kinh vi
(Thuy chuan kinh vi) hodc dung may thuy chuan.

O vung nai khi do vé ban dd dia hinh, véi khoang cao déu 12 2m hodc 5m
cho phép xac dinh bang do cao luong gic.

III- Binh sai va tinh toan dudng chuyén dd cao ( phwong phap don gian)
1- Duwong chuyen néi (hé)

Gia sir can xac dinh do cao clia mot s6 diém (n diém) gitta hai diém da
biét do cao 1a A (Hn) va B (Hg). Ngudi ta d do dugc do chénh cao Ay; gitta
cac diém voi do dai dudong do twong tmg 1a S; (hinh 6-6). Huéng do duoc tinh
theo chiéu mili tén.

AMHY)  Ap Ab, Ahs . o B(Hx)
n n+1
! 1 82 2 3 3 S n Sn+1
(hinh 6-6)
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Theo 1y thuyét:
H;=Ha + An
H,=H; + Ap

Hp=Hx + 2A;

Txdétacd: Y A, =H,-H,
Mat khac tur cac gia tri do ta co
DAY =N +A, oA

S = ZNZO _ZAZZ
- Binh sai, sai s0 khép kin cho phép bang cach hi€u chinh vao cac do
chénh cao AY mot gia tri ty 1€ véi chi€u dai doan do ( Hoac ti 1€ véi sO tram

hn+1

- Sai s0 khép s€ la

do), nghia la.
—Ji
Vv, =
s

\ —f — Ji
Ta co: V), :z—;isl;th =Z—§i52

Kiém tra: ZVh,- =—1,
- Tinh céc do chénh cao sau hiéu chinh: Al =A,, +V,,

’ Py r A he
- Tinh d0 cao cac diéem: H, =H, +A,,

S.(i=123...)

* Vi dy: Do tuyén Thuy chuin tir A - B ta c6 so d6 va s liéu sau (hinh 6-7)

A(HA) Ahl Ahz Ah3 B(HB)
@WW
1 1 Sz 2 3 3 S4
(hinh 6-7)
Ay = +1™.500 S, =45
App = -2".450 S, =50
A = -1™.750 S, =80
Ans = -2™.000 S, =75

Biét: Hy = 20™.500 ; Hy = 16™.000;  [f,]=+50VL
Yéu cau tinh toan binh sai d cao cac diém theo phuong phap gan ding
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Giai:

Tinh D A, =H,-H,
=16".000 - 20™.500 = -4".500
Tinh ZAQJZO =D HA,+A A,
=+1.500-2.450-1.750-2000 = - 4™.700
Sai s6 khép chénh cao f;,, = > A} - > A
=-4.700 - (-4.500) = - 0™.200
Sai s6 khép chénh cao cho phép [f(h) ] = £504/25 = £0.250
(L=2S;=4.5 + 50 + 80 + 7.5 = 25km)
va fo = ‘— 0m200‘<[f(,,) ] = ‘0m.250‘ = dugc phép diéu chinh
- S6 diéu chinh
Vhi = _—thi
L
~ —(=200)

V,, =——=*4.5=436mm
25

y =3200us 0140
25

4200

Vs *8.0 = +64

_ 2005560

Vh4
Kiem tra:

DV, =36+40+64+60=200 =—f,
Chénh cao sau hi¢u chinh
Ahi=A, +V,
Ahl=+1".500+36=+1".536
Ah2 =-2450+40=-2".410
Ah3=-1750+64 =—1".686
Ah4 =-2000+ 60 = —1".940

Tinh d6 cao cac diém
Hi = Hi-l + A}Z’
H;=Hj + Ay
=20.500+1.536=22".036
H,=H,; + A'y
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=22.036+(-2.410)=19"626
H;=H, + A'ys
=19.626+(-1.686) =17".940
Kiém tra
Hp=Hj + Ay =17.940+(-1.940)= 16™.000

2- Puwong chuyén khép kin

Pé xac dinh d6 cao mot sd diém (chéng han n diém) Xuat phat tir mot
diém A da biét do cao Hy va vong khép lai tai A (Hinh 6-8)ngudi ta do do
chénh cao A, gitta cac diém.
Tuén ty cac budce va cach tinh toan
hoan toan giéng nhu ddi véi duong
chuyén ndi giita hai diém da biét o
cao. Chi khac 1a & day. Y A} =0

A Ah, X 1

h»

(hinh 6-8)
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. Chuong VII .
PO VE BAN PO VA MAT CAT PIA HINH

§ 7.1 KHAI NIEM

Thuc chit cua do v& ban d6 dia hinh 1a xac dinh vi tri tuong quan cua cac
doi tugong do ve(cac diém dac trung cua dia hinh, dia vat) trén thuc dia roi
dung céc ki hi¢u ban d6 dé bi€u dién chung 1én mat phang to gidy theo mot ty
1€ nao do.

Nhu vay khi do v& ban d6 dia hinh can phai dwa vao cic diém khong ché
mat bang va khong ché do cao nha nudc dé tang day mat do di€ém khong ché
bang cach xay dung ludi do ve.

Do v& ban d6 dia hinh c6 thé tién hanh theo mot s6 phuong phap sau:
-Phuong phap do vé€ toan dac.
+ May kinh vi
+ May toan dac quang hoc
+ May toan dac dién tir
-Phuong phap do vé ban dac.
-Phuong phéap do v& bang anh.
-Phuong phép do vé tong hop.

Du do v& bang phuong phap nao trén ban d6 dia hinh(ty 1& 16n
1:5000+1:500) ciing can dam bao thé hién cac ndi dung sau:
- Céc diém khong ché tric dia.
- Biéu dién dia vat: phai tudn theo dung nhitng ki hiéu quy wéc ban dd do cuc
do dac va ban d6 nha nudc quy dinh.
- Biéu dién dia hinh: dung phuong phap dudng ddng mirc.

C6 nhiéu phuong phap do vé& chi tiét: toa d6 vudng goc, giao hodi goc,

giao hoi canh, toa do cuc. Nhung ngay nay phuong phéap toa do cuc hay dugc
dung hon ca.
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§ 7.2 PO VE BAN PO THEO PHUONG PHAP TOAN PAC

Do vé toan dac la do v€ dia hinh béng may toan dac hay may kinh vi theo

phuong phap toa do cuc.
Uu diém:
- Nhanh chong.
- Khong phu thudc nhiéu vao thoi tiét va diéu kién dia hinh.
Nhueoe diém:

- Cong tac ndi nghi¢p va ngoai nghiép tach ro1 nhau nén khong kip thoi phat
hién nhirng sai sot.
- PBo v€ toan dac thuong dugc ung dung & noi cac phuong phép do veé khéc
kho thuc hién.

1- Lwéi khong ché do vé

La hé théng cac diém duoc xac dinh toa do(mat béng) va do cao, thong
thuong céc diém nay du dam bao do vé chi tiét.

Khi 1ap lu6i khéng ché do v& ban dd, phai cin ¢ vao ty 1& do vé dé bd tri
cho thich hgp.

Ludi tam giac nho, duong chuyén kinh vi, giao hoi bang may kinh vi
dung cho do v& ban dd ty 1é trung binh va 16n. Moi loai ty 18 ban dd yéu cau
do v€ vdi do chinh xdc khac nhau. Dya vao ty 1€ nguoi ta chia ban do lam ba
loai nhu sau:

-Ban db ty 18 1on: gdm cac ty 16:1:5000, 1:2000, 1:1000 va 16n hon.
-Ban db ty 1& trung binh: gdm cac ty 1& 1:10000, 1:25000, 1:50.000 va
1:100.000
-Ban d6 ty 1é nho: gdm céc ty 1& nho hon 1:100.000

Yéu cau do v& ban d6 véi cac ty 1¢ khac nhau déu dugc quy dinh trong
cac quy pham do dac.

2- Do vé chi tiét

bat may tai diém khéng ché, do dac cac diém dic trung cua dia hinh, dia
vat(nhu cot dién, goc nha, tim dudng,...) nhitng diém d6 goi 1a diém chi tiét.

a- Cong tdac chuan bi mét tram do chi tiét

- Pt may vao diém tram do (13 diém khéng ché do v&). Sau khi dinh tim, can
bang may, xac dinh gia tri MO.
- Po chiéu cao may(i) bang thudc hoic mia.
- Binh hudng ban dau 00° vé diém khong ché 1an can (vi tri ban do trai).

b- Do cac yéu to diém chi tiet
- Ngudi cam mia: dung mia 1én diém chi tiét can do
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- Nguoi ding may: quay may dén ngdm mia dat ¢ diém chi tiét. Dung phuong
phap toa d0 mdt cuc dé do diém chi tiét:

+ Poc sd trén mia theo day do khoang cach (kn)

+ Poc sd trén mia theo chi giira (1)

+ Poc s6 trén vanh d6 ngang.

+ Poc sd trén vanh do dung.
- B4o cho ngudi cdm mia di sang diém khac.Céac s6 liéu doc duoc phai ghi
ngay vao so do chi tiét. (bang 7-1)

= trich 1 trong s6 do chi tiét.

Bang 7-1
Ngay A0 ieeeeeeeieeeeeee e, Nguoi do:.....ooueeee.
ThOT 8. Nguoi ghi:..................
May : NE-20S Nguoi tinh...................
Tram do:N; Dinh hudng: Ny
Do cao dit diém may: 10™.000Chiéu cao may: i = 1™,450
MO: 90°.00'.00"
bi€m | K, | SO doc trén ban Ghi chu
ngfim (m) d6 1 S A\ Ah H
biung | Ngang | (mm) | (m) (m) | (m)
1 60.5 | 87°54'40" | 10°2020" | 1450 | 60.420 | +2°05'20" | +2.20 | 12.20 | Cot dién
2 50.7 | 90.00.00 | 15.00.00 | 0925 | 50.700 | 0.00.00 | +0.52 | 10.52 | Dia hinh
3 91.6 | 93.1020 | 25.1020 | 1142 | 91.319 | -3.1020 | -4.76 | 5.24 | Tim duong
4 88.5 | 89.20.00 | 27.00.00 | 1420 | 85.488 | +0.40.00 | +1.02 | 11.02 | G6c nha
5 87.0 | 91.00.20 | 30.20.00 | 1500 | 86.973 | -1.00.20 | -1.58 | 8.42 | GoOc nha

Khoang cach giira cac diém mia khong vwrgt qua quy dinh & bang (7-2)

Ti1é Khodng Khdang cdach 16n Khoéng cdch 16n nhat tir may
do vé cao déu nhA't giita ciac di€m khi do vé (m)
(m) mia (m)
bia hinh bia vat
0,5 60 250 150
1:5000 1,0 80 300 150
2,0 100 350 150
5,0 120 350 150
0,5 40 200 100
1:2000 1,0 40 250 100
2,0 50 250 100
1:1000 0,5 20 150 80
1,0 30 200 80
1:500 0,5 15 100 60
1,0 15 150 60
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Dé tranh trung 1ap hodc bo sot can phai phan ving cho cac tram do. Tuy
nhién gitta cac tram do can phai “do chom” dé kiém tra.

Cung voi cong tac doc s6 can vé phac so do vi tri diém khong ché, diém
chi tiét d€ tranh nham 1an khi do v& ban do.

Trudc khi két thic tram do can kiém tra lai hudéng ban dau néu léch
khong qua 1'5 1a dat yéu cau.

3- Tinh todn
Tinh toa d6 va d6 cao cac diém khéng ché.
Tinh khoang cach nam ngang tir may dén diém chi tiét.
d = kncos’v
Tinh do chénh cao cua cac diém chi tiét so voi tram may.

Ap = % kn Sin 2v + i-1

Tinh dd cao cac diém chi tiét.
Her =Hrp + Ay

4- Vé bin do
- V& ludi 6 vudng: ké cac 6 vudng nho kich thude 10cm x 10cm
- Cham céac diém khong ché 1én luéi 6 vudng theo phuong phap toa do
vuong goc.
- Chuyén céc diém chi tiét theo phuong phap toa d6 cuc va v& dudng dong
murc theo phuong phéap udc luong.
- Kiém tra d4nh gi4 d6 chinh xac ban do dia hinh.
+ Sai s6 vi tri dia vat ¢ dinh biéu thi trén ban do so v&i diém khéng ché
gan nhat khong 16n hon 0.5mm(ving quang dang); 0.7mm(ving ring
nui).
+ Sai s6 biéu dién dang dat khong vuot qua % khoang cao déu (ving
d6ng bang) va % khoang cao déu (ving ring nii).

+ S4 diém chéch 1éch khong duoc 16n hon 10% tong s6 diém kiém tra.

78



§ 7.3 PO VE MAT CAT PIA HINH

Pé phuc vu cho thiét ké, thi cong cac cong trinh dang tuyén: nhu dudng
sét, duong 6t6, kénh muong, h¢ théng duong day tai dién, phai tién hanh do
v& mit cit dia hinh.

Mt cit dia hinh biéu dién sy cao thép ctia mat dat ty nhién doc theo mot
tuyén nao do.

Mt cit c6 2 loai: mit cit doc va mait cat ngang.

I- Mit cat doc

I- Lap mdt cit doc

Pé do mat cat doc trén mat dat ta can chon mot dudng tim, sau nay dung
dé thiét ké tim cong trinh. Puong tim 1a mot hé thong duong gdy khic c6 dang
nhu duong chuyén kinh vi, Nhung nhimg chd giy khic dugc bd tri nhiing
doan duong cong dé phuc vu yéu cau ky thuat.

Chon dudng tim rit quan trong, no anh huong dén do chinh xac va su dé
dang trong viéc do dac ciing nhu viéc bd tri cong trinh sau nay. Boi vay khi
lap duong tim phai tién hanh khao sat tung phﬁn, dac bi¢t & nhiing noi dia
hinh phuec tap.

DPuong tim dugce 1ap nhu sau:
- Goc ngoit do bang mdy kinh vi.
- B6 dai do bang thudc thép.

Trén duong tim cur cach 100m lai dong mot coc chinh ky hiéu 1a C (Cy;
C1;Cy; Cn) cach 1000™ do6ng mot coc ky hiéu la coc K.

Doc theo dudng tim, noi dia hinh thay d6i, dong coc phu(coc cong). Phai
do khoang cach tir coc phu t61 coc chinh, cling nhu khoang cach tir dinh goc
ngodt td1 coc chinh

Khi bd tri coc, can co ban phac hoa duong tim. Trén ban phac hoa ghi
cha duong giao thong, song, sudi, rimg ... hai bén duong tim.

2- Do dj cao

Sau khi 1ap xong duong tim, ding may thuy chuan va mia, do cao cic
coc trén duong tim theo phuong phéap do cao tir gitra. Ty theo yéu ciu co thé
dung do6 cao nha nudc, cb thé cho d6 cao gid dinh ctia coc dau tién trén duong
tim (hinh 7-1), chi rd cach tién hanh do thity chuan theo phuwong phép tir giita
trén duong tim.
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A - (hinh 7-1)

bat may tai tram I. Chuyén do cao tir mbc A dén tram C, 1a coc dau tién
cua duong tim. Sau do do d§ cao cac coc trén duong tim, tai moi tram dat may
do coc chinh xong ti€n hanh do luén coc phu.

II- Mat cit ngang
1- Ldp mdt cit ngang
- Két qua do mat cat doc khong du dap img yéu cau thiét ké, dé phuc vu cong
tac thiét ké can do mait cat ngang duong tim.
Mit cat ngang 1a mat thang goc voi duong tim (khi duong tim 13 mot
duong thang) 1a dudong phan giac (khi dudng tim giy khuc); 1a dudng phap
tuyén (khi dudng tim 13 doan cong)

Pudng tim L

Mt cit ngang can chon noi mit dat dién hinh dé biéu thi chung cho mot
doan dudng tim ndo d6, boi vy mot duong tim cé thé cd rat nhiéu mat cat
ngang.

- Bé rong mit cat ngang tuy theo yéu cau ma do v&. Thuong moi bén rong
25™0. Theo huéng mit cit ngang, chon noi dang dat thay doi dé dong coc va
do khoang céch gitra 2 coc do.

Tiép tuyén

Phap tuyén

(hinh 7-2)

2-Do do cao
Dung phuong phap do toa dé do va tim d§ cao cac diém trén mat cat
ngang. Dya vao dd cao cac diém da biet Cy ( Cy; Cy; Cy; Cp)
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I1I- Phwong phap vé mit cit doc va mit cit ngang

- Trén sb liéu do dac ta tinh do cao cac diém xong, tién hanh do v& mit cét
(hinh 7-3)

- Thuong chon ty 18 dimg 16n gip 10 lan ty 16 ngang (chang han ty 1& ngang

1
Vo000 19 16 dimg )
- Pé thuén tién st dung thudng chon do cao quy udc cua ban vé(mat phang SO
sanh hay con goi duong chan trdi) sao cho diém thap nhat trén mit cét ciling
cao hon n6 8+10cm.
- Ghi cac sb liéu 1én dai tuong tng.
- Dung ludi mat cat dia hinh- v& mat cit.

1:100
o W
D9 cao thién nhién|l 1,5 10,5 10,0 105 95 8,0 9.8
Khodng cich [ 20] 50 [30] 60 [ 40 |
Kh. cdch cong dén 100 120 170 200 260 300
Diém Co ¢, [ G 1:1000
MAT CAT DOC
1:100
—_—
MP so sanh
Do cao thién nhién|10,5 9.0 9,5 8,5 9,5
Khoéng cich 10 | 15 [ 10 | 15 |
Kh. cdch cong don 5 15 0, 10 25
Piém b N G a b 1:1000
MAT CAT NGANG QUA C2
(Hinh 7-3)
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Chwong VIII
CONG TAC BO TRi CONG TRINH

§8.1 KHAI NIEM

Viéc xac dinh vi tri mat béng va d0 cao cua tung phén hoac toan bd
cong trinh ¢ ngoai thuc dia theo dang thiét ké goi 13 bd tri cong trinh. Cong
tac bo tri cong trinh nguoc lai véi cong tac do vé.

Thuc chit ctia cong tac bd tri cong trinh 1 bd tri cac diém dic trung cla
cong trinh trong khong gian. Do d6 ndi dung cua cong tac b tri cong trinh
cling 14 bd tri cac yéu té co ban: bd tri goc bang, bd tri doan thang, bd tri do
cao.

B tri cong trinh ciing tudn theo nguyén tic tir tong quat dén chi tiét va
tién hanh theo trinh ty:

- Lap mang ludi thi céng v6i d6 chinh xac thudng yéu ciu cao hon so véi ludi
khéng ché do vé.

- B6 tri cac tryc co ban clia cong trinh.

- Dya véo cac truc co ban, bd tri cac diém chi tiét dic trung ctuia cong trinh.
Trong bb tri cong trinh, d6 chinh x4c yéu ciu ting dan tir khdng ché dén bd tri
chi tiét.

§8.2 BO TRI CAC YEU TO CO BAN

1- Bo tri géc bang

Khi do goc p = BAC & ngoai thuc dia di c6 3 diém B,

A, C (mét diém A va 2 huéng AB, AC).

Khi b6 tri: & ngoai thuc dia méi chi ¢6 2 diém A, B

(mot dinh A va mot huéng AB). Biét gia trj thiét ké

la g, . Hay tim vi tri C & ngoai thyc dia sao cho BAC=

B

Cdch bé tri: Pat may kinh vi tai A. Dinh huéng theo

AB m¢ 1 gbc B, vé phia can b tri, theo huéng nay cd
dinh dugc huéng C, ngoai thyc dia.
bao kinh thao tic tuong tu nhu
trén ta dugc C, & ngoai thuc dia.
Cé dinh C c4ch déu C, va Cy. Géc
BAC 1a goc can bo tri (hinh 8-1)

(hinh 8-1)

2- Bo tri doan thing 7 ) 7
Khi do: chiéu dai doan thang AB & ngoai thuc dia da biét 2 diém A va B.
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Khi b6 tri doan thang AB c6 chiéu dai nam ngang thiét ké d, thi ¢ ngoai
thuc dia mo1 ¢c6 mot diém A va huong Ax c¢6 chira B. Can xac dinh diém B.

A BB,
do l I
di
(hinh 8-2)

Cdch bo tri:
- Ké tir A theo huong Ax do so bd 1 doan AB;= d,. C6 dinh so bd B;.
- Po doan thang AB; v6i do chinh xac can thiét (dua sd hiéu chinh vao két qua
do), dugc d; = AB, chinh xéc.

Tinh doan can dich chuyén r=d, — d;

Tu B, dit mot doanr vé phia can thiét ta duoc diém B can tim. C6 dinh
diém B ta dugc doan AB can bd tri (hinh 8-2).

3- Bé tri dé cao

hi do: Bd cao cua di€ém B thi ¢ ngoai thuc dia
= da co diém B. Dua vao do cao da biét Hy cua

T, coc b diém A di c6 & ngoai thuc dia, dung may do

dé tim chénh cao gitra 2 diém do 1a Apag =
S-T.

Tinh duoc d6 cao diém B 1a Hg = Hp + Apag.
Hg Khi b6 tri @6 cao & ngoai thuc dia méi chi c6
diém A va dd cao ciua n6 1a Hy.

MTC

(hinh 8-3)

Biét d6 cao ctia diém B thiét ké Hy = Hyx ( Hyk 14 d6 cao thiét ké). Hay
tim diém B ay ¢ ngoai thuc dia.

Cdch bé tri: Dat may thiy chuan cach déu A va B doc s6 theo chi giira trén
mia dung & A ta c6 S. Tinh do cao tia ngam
Hméy = HA + S

Tinh sé doc can thiét T ctia mia dyng & B
T= Hméy - HB

Sau khi tinh dugc gia tri T thi nguoi1 dirng may ra hiéu nguoi dung mia &
B nang mia 1én hay ha mia xubng dén khi nao thay "chi giira" cat dung gi tri
T trén mia. Khi d6 ra hiéu danh dau diém chan mia, d6 chinh 1a Hg = Hrg can
bd tri (hinh 8-3)
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§8.3 CAC PHUONG PHAP BO TRi PIEM MAT BANG

Céc diém dic trung cta cong trinh c6 thé duoc bd tri theo cac phuong

phap sau:

1- Phwong phap toa do
a- Phwong phap toa do mot cuc

C

Qac

OIN:!

(hinh 8-4)

YB _YA

= arct
AB g XB —XA

a,. = arctg Y —x
C A

Y. -7,

Phuong phap nay duoc ap dung ph6 bién, nhat
12 nhitng chd quang dang, tuong dbi bang phang va
khi khoang cach cuc (S) ngin hon chiéu dai cua
thude.
- Biét toa do khéng ché tric dia A(Xa,Y4); B(X-
5,Y3s) va toa do thiét ké diém C(Xc,Y¢) (hinh 8-4).
- Trudc hét phai tinh nhitng s6 liéu can thiét cho bd
tri 1a goc cuc B va ban kinh cuc S

= B:aAB-aAC

S = \/(XC_XA)2+(YC_YA)2

Cdch bé tri: Dt may kinh vi tai A. Pinh tam, can béng, dinh hudéng theo
AB, mo 1 goc bang 3 theo hudng can bo tri. Trén hudng nay dung thude thep
do 1 doan thang S c6 dinh dugc diém C

Vidu 1: biét toa do khéng ché trc dia:
Xa=+12.583m
Al Yo=-62.396m

Xg =+10.000m
B| Yg=+20.000m

va toa diém thiét ké 1a

Xc=+37.423m
C| Yc=-56.229m
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Hay tinh toan sd liéu can thiét va trinh bay cu thé cach bd tri diém C
theo phuong phap toa do ddc cuc tir cuc A va huéng gdc Axp (hinh 8-4).
Giai:
Tinh toan sd liéu can thiét:
Yo -v,| _ et |- 56.229 — (- 62.396)
|+37.423 - (+12.583)

+ rac = arctg

X=X |

_ arote O _ 305637
Fac = arctg [+24.840) 1375634
Vi A, duong
A.duong = a,. =r,. =13"5634"

+ Tz = arct s -v| _ arct [(+20.000 - (-62.396)
. ¢ Xy =X, 8 (+10.000) - (12.283)

[+82396] .,

= arctg——— =88"1216

|-2.583]

Vi A, duong
A,Am = a,, =180 -88"12'16" =91°47 44
=Beye = @5 @0 =91°4744" -13"5634'= 77°5110°
Scuc: SAC = \/(XL _XA)2 +(YC _YA)2

= /(37.423-12.583) +|(- 56.229)— (- 62.396)? |
= 124.840> +6.167> =25".594

Cdch bo tri:

C bat may kinh vi taiA. Pinh térp can bé{lg. Dinh
e huong theo AB quay may ngugc chiéu kim dong hdé mo 1
57 goc
N Beve Bewe = 77°51'10"
(hinh 8-52) B Trér} huéng nay dung thudc thép do 1
khoang q o
Scure = 25m.594 ta dugc diém C can bo tri (hinh 8-5a)
Néu theo so do (hinh 8-5b) ta co:
" Beue = Olac - 0lap =  (13°5634" +360°)—91°4744" = 282°08'50'
AR . Seuc =25™.594
Bcu’c
C Cdch bé tri: Dt may kinh vi tai A diph tam c@n b::ing. Dinh
(hinh 8-5b) huéng theo AB quay may thudn chiéu kim dong ho mo 1

20C Peue = 282°08 50 . Trén hudng nay dung thude thép do 1
85



khoang S.,. = 25m.594 ta duogc diém C can
bb tri (hinh 8-5¢)

dung thude thép do 1 khoang S, = 25m.594
ta dugc diém C can bo tri  (hinh 8-5b)

Hinh 8-5¢

b- Phuwong phap toa do vuéng goc

Phuong phap ndy dugc ap dung nhiéu hon ca trong khi bd tri cac cong
trinh céng nghiép va dan dung tir cac diém khdng ché cua ludi 6 vudng xay
dung (mang ludi thi cong) hay tir duong do trén phd. Mubn vy phai tinh sb
gia toa do gilta cac diém dic trung ciia cong trinh véi cac dinh cua ludi 6
vuodng Ay, Ay (hinh 5-6)

Ax =Xy - Xa
D C Ay=Yx-Y
Y N A
Cdch bo tri - Phai ludn nhé 1a dit doan théng co
gia s6 toa d6 16n hon doc theo canh truc toa do
| Av &N cia ludi 6 vudng, con sd gia toa do nhé hon
Ax duogc chiéu theo hudng vudng goc voi no.
A M B
(hinh 8-6)

Gia st Ay > Ax. dat may kinh vi tai A. Pinh tdm, can bﬁng, dinh huéng
vé B trén huong nay dat mdt doan AM = Ay.

Chuyén may kinh vi dén M. Pinh tdm, can bang, dinh hudéng vé A
(hogc B) m¢o moét goc 90°. Trén hudng nay do mot doan MN = Ay ta c6
diém N.

2- Phwong phap giao hoi
a- Phuong phap giao hoi goc

Phuong phap nay thuong duoc ap dung dé b tri tru cdu, cong trinh thuy
loi...... khi ma diém can b tri & xa diém khéng ché tric dia va viéc do dai gip
kho khan.
- Néi dung: Biét toa do khdng ché tric dia A (Xa, Ya) ; B (X, Yg) toa do
diém thiét ké 1a C (X¢, Yc) (hinh 8-7).
- Tinh todn: Tinh nhitng s liéu can thiét cho b tri 12 cac goc bang giao hoi

Ba, Bs.

— t YB _YA
\ / o = arctg -
e o
// \ — Ba = 0laB - Oac
\ — Yc _YA
/ = o fa
drc, \ Oac = arctg X, X,
pay? ?Z 86
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Y, -Y
Opgp = arctg —4—2
BA g XA_XB
— Bp = apc - Opa
(hinh 8-7) Y.—Y
Opc = arctg B
XC_XB

- Cdch bé tri: Dt 2 may kinh vi & A va B dinh tdm, can bang, dinh hudng
theo canh khéng ché AB. Tuong tng dat cac goc Pa, Ps. Giao diém cia 2
huéng ngam trén 13 diém C can tim.
b- Phuwong phap giao hoi canh

Phuong phép nay thudng dugc ap dung khi diém cin bd tri nam gan diém
khéng ché trac dia, ban kinh giao hoi ngin hon chiéu dai thudc, dia hinh bang
phang, quang déng.
- Néi dung: Biét toa d6 khdng ché tric dia A (Xa, Ya); B (Xg, Y3) toa do diém
thiét ké C (Xc, Y¢) (hinh 8-8)
Tinh toan:
Tinh nhitng s6 liéu can thiét cho b tri 13 cac ban kinh giao hoi Sy, Sp.

SA= \/(Xc _XA)2 +(Ye _YA)2

Sp = \/(XC_XB)2+(YC_YB)2

- Cach bo tri:
C Dung 2 thudc thép dit dau “0” tai A
va B, lay A va B 1am tdm theo thudc
SA S thép quay céc cung ban kinh tuong
ung 1a S, va Sg ching giao nhau tai C
A B d6 1a diém cén bo tri.
(hinh 8-8)

3- Phwong phap don gian

Trong nhimng cong trudng nho, co it cong trinh nguoi ta khong thiét 1ap
“mang ludi thi cong” nita .

Nguoi ta dua vao nhiing diém co so trac dia, nhirng diém dic biét cua dia
hinh, dja vat ma tim va cho nhitng mdi quan hé gitta diém thiét ké va nhiing
diém c6 san ay.

- Méi quan hé nay duoc biéu th1 bang nhiing canh:

Vi du: Tim Me yy cach P € yy mot doan =1 (hinh a)
- Hodc mdi quan hé nay thé hién
bang nhimg doan thang vudng

1

L .
Y e Y. (Hinha) goc. Piém N can xéac dinh.

P M A e xx di biét. a,d 1a khoang

N l T cach thiét ké da co. (hinh b)
a

X ++ % (Hinhb) 87
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- Hodc mdi quan hé nay thé hién
boi “goc bang” va doan thang:
diém Q can x4c dinh. Diém
Be zz di biét. Goc bang B va
khoang cach S thiét ké da cho
(hinh ¢)

a- Xac dinh vi tri cac diém

- Vi tri mat bang: Dung may kinh vi dé “bé tri goc bang” va thudc thép
dé “bd tri doan thang”. Pé tranh bot sai sb tich lity thi bo tri nhitng diém chinh
trude, tir cac diém chinh phét trién diém phu. Nghia 1a di tir dai cuong dén chi
tiét.

Cac diém xac dinh xong phai duoc kiém tra lai tuy theo yéu cau d6 chinh
xéac cua cong trinh. Thong thuong sai sb vé goc (néu co) 1+ 2, sai sé vé chiéu
dai (néu co) 1- 2™
- Vi tri d$ cao. Dung may va mia thuy chuan dua vao médc do cao co sin gan
khu vuc xay dung dé dan d6 cao dén mot sé mbc tam thoi theo phuong phap
do cao hinh hoc. Moc tam thoi phai dat ngoai pham vi cong trinh va phai duoc
bao v¢ trong suot qua trinh xay dung.

Duya vao moc tam thoi dung phuong phap do toa dé “bd tri do cao” cho
cac diém.

Déi v6i cong trinh khong co gi dic biét sai s6 vé do cao < + 3mm.

b- Cong tac dong coc lén ngua

@ o ® @ - Dong coc chinh: Khi xac dinh
" ® ® ® vi tri mat bang ta dong nhitng coc
OL =3 chinh, cac coc nay (1, 2, 3, ...)

phai thé hién ra ngoai tao thanh
mot vanh dai bao quanh  cong
trinh va cach tim méng mét
@ a a® khoang bang bé rong b cua hé

| | mong can dao (601 véi mat dat
ran chic) hodc bang (1,5 + 2)b
@ ® ® <) doi voi dat dé sut 16.

- PBong coc phu: Mong da gidc xong, trudc khi khdi cong dao moéng ta phai
tién hanh cong tac “lén ngua”. Nghia 13 dong thém nhing coc phu va vach 1én
mit dat mép hd méng (vach truc tiép xubng dat hodc rai voi) dé sau nay theo
huéng d6 tién hanh dao moéng.

Cong tac ndy tién hanh 1an lugt cho ting tim tryc.

H Jll__ {} I T b2 b/o

T
[ Dudng rdi voi (vach e ipvaoddt) < B . T
777 NNNN
2 -2 \ /
v
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§ 8.4 BO TRI PUONG CONG TRON

1- Khdi ni¢m

(hinh 8-11)

- Khi xac dinh céc cong trinh dang tuyén
(kénh muong, duong sa .....) & nhiing noi
tuyén doi hudng can bd tri dudng cong dé
ndi cac doan thang cua tuyén voi nhau.

- Mot duong tron dugc xac dinh néu biét
diém T4, G, T, ba diém nay goi 1a 3 diém
chinh ctia dudng cong tron.

- Pé dam bao thi cong duong cong tron
chinh x4c nguoi ta bd tri mot sd diém nam
trén duong cong d6. Cac diém nay goi la
diém phu, khoang cach giita cac diém phu
tiy thudc vao tinh chat ctua cong trinh
(5-20)m.

2- Bo tri cac diém chinh cua dwong cong tron

a- Cac tham so

- Ban kinh R theo s6 ligu thiét ké.
- Goc ngoat 0. Do truc tiép ngoai thyc dia.

- D6 dai tiép tuyén T=T,D = T.D =R tg g

- D6 dai phén giac P = DG = R (sec §—1)

b- Cdch bo tri

Trong do. sec g L

80°

0
COS—
2

- b6 dai duong cong tron k = ;[Ra

- bat may kinh vi tai D. dinh hudng vé canh chira diém Tg4. Theo huéng nay
bo tri dgan thang T. dong coc mdc dugce Tg.
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- M gbc bang g, (B =180 - 0) theo huéng dng kinh dit doan thing P, dong

coc moc xéc dinh duge diém P.
- Mo tiép g6c br?lng g Trén hudng nay dat doan théng T xac dinh dugc doan

thang T..

§ 8.5 CONG TAC TRAC PIA PHUC VU
XAY DUNG CONG TRINH

1- Chinh c¢t thing dirng

Trong qué trinh dong moéng coc, lap dung cot nha can thiét phai chinh
cac cot vao vi tri thang dung.
- Khi cot khong cao, d6 bé tong tai chd thi c6 thé dung day doi hodc ni vo
ding.
- Khi yéu ciu do chinh xac cao hon ngudi ta thudng st dung 2 may kinh vi
vudng goc nhau dé chinh cot theo 2 hudng. Tim cot duge danh dau ¢ 2 dau
chin va dinh. Khi lap ta can chinh cho 2 diém danh dau tim cing nam trén
mot mat phang thang dung. (hinh 8-12a)

(hinh 8-12a) (hinh 8-12b)

. Truong hop cot dugc lap thanh hang. Ngoai viéc chinh ccf)tqthéng
ding, can ki€ém tra sy thang hang cua cdt. Lac d6 dung mia ngang dé “kéo
dai” truc mét doan a. (hinh 8-12b).

2- Chuyén truc va dp cao lén cao
a- Chuyén truc lén cao
D6i v6i nha < 4 tang thi cong do bé tong tai chd: dung phuong phap day
doi. (hinh 8-13)
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Thudc tAim

1 L] +3.600
— -
+3.600
M§t »
ngam |
. ] N qua doi
(hinh 8-13)

Véi cac cong trinh < 10 ting diing may kinh vi dé chuyén truc (hinh 8-14).
Néu dién thi cong cho phép: dat may kinh vi trén hai hudng vudng goc
dung phuong phép chiéu thang dtng.

Hinh 8-14

-Truong hop xdy chen khong thé dit may ngoai cong trinh dugc co thé st
dung dinh tdm quang hoc ctua may kinh vi. Mubn vay trén phuong thang ding
cua diém truc can chuyen chira ra mot 10 san 20x20cm va tién hanh dinh tim
may theo mdc. (hinh 8-15a).

ban ddnh diu truc

N

| Ting i Tangi
I

| |

! |

‘ R R

\ Tang 2 | Tang 2

‘ ﬂ

1 Tang 1 Tang 1

(hinh 8-15a)

(hinh 8-15b)
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D(f)i v6i nha > 10 tang va cong trinh twong duong nguoi ta phai dung
may chiéu thién dinh quang hoc hodc laser (hinh 8-15b).

b- Chuyén dj cao lén cao: Jd *
XuAt phat tir 3 cao mot diém A da biét. N
Dé chuyén cac do cao 1én tang cao nguoi I °®

ta str dung may thuy chuan, mia va thuéc
thép treo dau “0” vé phia trén (hinh 8-16).

e

(hinh 8-16)

- May I dat dudi dat doc duoc tri sd theo chi gifra trén mia la S, trén thudc
thép 1a d.

- May II dat trén san doc duogc tri s6 theo chi gitta trén mia l1a T, trén thudc
thép 1a C theo hinh vé ta co:

Hg = Hpa+ S-(d-C)-T Hp : La d6 cao can tim

Sau khi c6 H tim duoc dem so sanh voi d cao diém B thiét ké (H)

3- Chuyén d¢ cao va truc xuéng mong cong trinh
a- Chuyén do cao xuong mong
* Truong hop mong nong

| MTC
(hinh 8-17)
Ta dung mdt may thuy chuan dit trén bo, mot mia dung & coc moc doc
duoc tri sb trén mia 1a S. Mot mia chay doc theo truc moéng da dao
(hinh 8-17).
Theo hinh vé ta ¢6 Ty, = S + hem (Trong do: hey 1a bé sau chon moéng)
Sau khi c¢6 dugc Ty, nguot dung mia chay doc truc mong dé kiém tra.
- Néu sb doc theo chi giita trén mia bang gia tri Ty, thi d6 sdu moéng da dao
du.
- Néu sb doc Taoe < Tiinn thi mong dao con néng
- Néu sb doc Taoc > Tiinn thi mong dao sau qua do sau thiét ké
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* Truong hop mong sdu va rong
Dung 2 may thuy chuin, 2 mia thuy chuan va thude thép (hinh 8-18).
Mot may va mot mia dat trén bo, mot may va mot mia dat xudéng dudi mong.

A ny
can vot _———— = — —
SM
]

Hu

\E
\
\
‘|
\
\
\
| o |

DM
n MTC M

Thudc thép dit vao “can v RE Hu «0” cua thude ¢ phia trén. Dau dudi
treo mot qua doi dé thude duoc cang.

Tién hanh do thuy chuan ta co:
- May I doc tri s6 theo chi gitta trén mia 1a S, trén thudc thép 1a n,.
- May II doc tri s6 theo chi giita trén mia 13 b, trén thudc thép 14 n,.

HDM:(HM+ S)—d—b

(Trong do: d =n, —ny) o )
C6 Hpwm: (Hpym d6 cao ddy mong) so sanh véi Hpy da thiét ké dé biét
mong da dao ding do sau thiét ké chua.

b- Chuyén truc xuéng mong
Céc tryc cta cong trinh duge chuyén
@O ene xubéng day mong nhd cac day thép
cang theo cac truc va qud doi hodc su

\__ ______________ __( 4 v
T - 03 - O dungméykinh i (hinh 8-19).
I I \ 14 r ~

| |

| |

sTa

Dua vao cac coc chinh da, c6 ¢ 2 dau
- ———— = — | -§  mot truc (chang han coc 1-1). Dat may

mot trong hai coc do (chang han coc 1)
a

I A)
i EI;F _ ? _ 433! 4 dinh tam, can bang, dinh hudng theo 1-
LA S -+| [ 1. Kho4 chuyén dong ngang cua may

ete ete eds dung phwong phap chiéu thang ding
@ dé chuyén truc xudng ho mong. Cong
(hinh 8-19) viéc nay cling duogc tién hanh 1an luot

cho tirng tim truc.

4- Tinh khéi lwong dit san nén
C6 2 phuong phap tinh:
- Phuong phép tinh bang ludi 6 vudng: ap dung khi khu dat rong.
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- Phuong phap tinh bang mit cit: 4p dung khi khu dat 1a dang tuyén.

a- Tinh thé tich bang lwéi 6 vudng
- Ké cac 6 vudng trén ban dd cé canh a = 2+4cm (phu thudc dia hinh, ty 18 ban
do, yéu cau do chinh Xac).
- Tim d9 cao céac dinh 6 vudng tir ban dd ghi vao cac dinh 6 goi 1a d6 cao den
ky hiéu (Hy).
- X4c dinh d6 cao thiét ké- ky hiéu (Hry).

Khi yéu cau san phang vé6i diéu kién khoi luong dat dao va dap bang
nhau thi do cao thiét ké (con dugce goi 1a d§ cao do) dugc tinh theo cong thirc.

SH, +23H! +35H) +43H)

BLfé'C[.’ Tinh HTK =
4.n

Zgé + 2235 + 3235’ + 4235/

-0 4n

Trong do:xH' :tong d6 cao den ciia dinh chi thudc 1 6 vudng.

SH L oo 2 0 vuong.
SH e s 3 6 vudng.
SH L e 4 6 vuong.
Hy: P9 cao gan dang.

g, =Hi—H,

n:Laso 6 vudng.

+0,98 +0,28 0,24 0,17
151,75 151,05 150,53 150,60 o /\e
\
® \ ®
ORYE
+0,35 +0,25 -0%)7 -0,52
151.12 151,02 150,70 150,25 oo\
I
0,32 2047 ®-0,57
150,45 150,30 150,12
(hinh 8-20a) (hinh 8-20b)

Theo vi dy trén ta c6 thé tinh nhu sau (v6i Hy = 150™.20) (hinh 8-20a)

HTK =
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(1.55+0.40+0.05+0.00+0.25)+2(0.85+0.33+0.10+0.92) +3(0.50) + 4(0.82)
4x5

=50.20+
= 150™.77

BuGe 2: Tinh chiéu cao cong tac(dao, dap) tai timg dinh theo cong thirc
h=Hg - Hix
va ghi vao cac dinh 6 (hinh 8-20b)

Bugc 3: Xac dinh duong quy trinh (duong ranh gioi gitra dao va dap)
Xét cac canh 6 vudbng c6 chiu cao cong tac & 2 dinh khac du nhau:
Tinh cac doan theo cong thirc (hinh 8-21)

M: [+ A
/ [+
/= a|h1|
||+ |
(hinh 8-21)

Trong dé: hy, hy 14 chiéu cao cong tac tai 2 dinh ké nhau.
a la canh 6 vuong.
Vi du: Xac dinh diém”0” trén canh C, — C;. Ta c¢6 thé tinh doan I tir C, dén
2 s 1a 20" %028 . .
diém “0” 1a [=22 2520 L1omg
0.28+0.24
Noi tat ca cac diém “0” dugc tinh theo cach trén ta c6 duong “quy trinh”.

Buéc 4: Tinh toan khoi luong dat dao dap. o
Khoi luong dat dugc tinh riéng cho phan dao va phan dap
+ V6i cac 6 vuong nguyén thi khoi lugng dat 1a

= a2 & 1i=1,2,3,4)

a : canh 6 vudng

+ Néu céc 6 1é ta thuong chia ra tam giac dé tinh khéi luong theo cong thirc

hi 1i=1,2,3
3

S : dién tich cia mdt tam giac

Vi vi du trén ta c6 két qua tinh & bang:

Hinh s6 Dién tich (m?) h (m) Khdi lugng (m)

Pao (+) bip (-)
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1 400.0 +0.46 184.0

2 108.0 +0.18 19.4

3 156.0 +0.08 12.0

4 92.0 -0.08 7.4
5 44.0 -0.10 4.4
6 400.0 -0.25 100.0

7 69.0 +0.20 13.8

8 104.0 +0.12 12.5

9 131.0 -0.16 21.0
10 96.0 -0.26 25.0
11 53.8 +0.08 43.0

12 102.2 -0.16 16.4
13 200.0 -0.85 70.0
14 44.0 -0.21 9.2
)y 2000.0 246.4 2534

5- Bé tri doan thing cé dé doc theo thiét ké

A

l‘
ds

dAB

(hinh 8-22)

- Gia str can bd tri doan théng AB ¢6 d6 dai d voi d6 ddc i% theo thiét ké.

- Chia doan thing AB thanh n doan nho, mdi doan c¢6 chiéu dai d;. Péng céc
coc trung gian 1,2,3...

- Tinh d9 cao thiét ké cua cac coc H* 1a

H“=H,+d,.i Dung méy thily chuan xac dinh do cao
H=H,+d,i cac dinh coc dugc H/

H*=H,6+d,i Chiéu cao cong tac & cac coc h: h=H* - H*
H,=H,+d i

Quy uoc:

+Néu h > 0 tir dinh coc do 1én cao mét doan h dugce diém thiét ké.
+Néu h <0 tir dinh coc do xudng thap 1 doan h dugc diém thiét ké.

6- Bo tri miit phing cé dé déc theo thiét ké
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Gia s can bo tri mat phang P ¢6 do doc 1

A—T—2 % theo thiét ké.
Chon & 2 duong thang vuong goc AE va
B CC'sao cho AE theo mit phang nim ngang
c6 cung do cao (max hay min) con CC’ la
C ¢ duong dbc nhét (d6 ddc 1)
D Chia mat phang P thanh nhiing 6 vudng nhu
hinh vé cac dinh cua ludi 6 vudng dugc
E déng coc lam mdc. Tinh d0 cao thiét ké
(hinh $.23) (H*) cua cac dinh con d6 cao den (H®) dugc

xac dinh bﬁng cao dac 6 vudng
Chiéu cao cong tac tai cac dinh 6 vuéng h=H* — H?

Quy woc:

+Néu h > 0 tr dinh coc do 1én cao mot doan h duogc diém thiét ké.

+ Néu h < 0 tir dinh coc do Xuéng thép mdt doan h dugc diém thiét ké.
§ 8.6 PO VE HOAN CONG

Thé nao la do vé hoan cong: Do dac xac dinh vi tri, kich thudce, hinh
dang cua timg phan hay toan phan cong trinh sau khi xdy dung xong & ngoai
thue dia va biéu dién 1én ban v& lam nhu vay goi 1a do v& hoan cong.

Muc dich cua do vé hoan cong la: Xac dinh toa do, do cao, kich thudce
thuc ctua cong trinh vira xay dung xong.

- Pbi v6i ban vé& hoan cong ting phan: N6 1 co s& dé giai quyét moi van dé
trong qua trinh xay dung nhu t6 chitc bién phap khic phuc nhitng hién tuong
sai hong, bd tri nhitng cong trinh méi khong vi pham cong trinh cii d3 cd, nhit
13 khi x4y dung cac cong trinh ngam.

- B6i voi ban v& hoan cong toan phan: No 1 co s¢ dé giai quyét nhitng nhiém
vu k¥ thuat khac nhau trong quéa trinh khai thac, stra chita, m¢ rong cong
trinh. ..

Thoi gian do ve:

- Trong qua trinh xay dung, sau khi két thuc tung giai doan cong viéc can phai
do v& hoan cong timg phan (mong, tung tang nha).
- Khi xay dung xong cong trinh can do dac 1ap ban v& hoan cong toan phan

Co so do vé hoan cong: Khi do hoan cong phai dwa vao cac diém khéng
ché tric dia (mat bang, do cao). Neu cong trinh riéng biét co thé dua vao cac
tryc mong va h¢ thong do cao moc thi cong.

Nguyén tac: Vé nguyén tic tat ca cac sb liéu ghi trén ban vé thiét ké déu
dugc xac dinh lai trén thuc té va phan anh vao ban vé dé trong diu ngodc don.
Trong d6 can chl y cac trudng hop sau:

a- Doi voi cong trinh ngam
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(hinh 8-24)

b- Hé thong dwong day dan

ﬂLﬂl L

(hinh 8-25)

N

c- Cong trinh dang tron

Do v& trude khi lap dét, ngoai xac dinh cac
diém dac trung con phai xac dinh dd cao
day mong cong trinh (hinh 8-24)

Do khoang céach gitra cac truc cot, do cao
cac dam, xa ngang, khodng cach dén céc
cong trinh gan d6 (hinh 8-25)

Phai xac dinh toa d¢ tam va ban kinh( hinh 8-26)

D=?

d- Do vé 0’n§
(hinh 8-76)

(hinh 8-27)

e- Do vé quy hoach mat ditng

777227

(hinh 8-28)

Xac dinh cac yéu t6 cua duong cong, do
nbi tat ca cac dinh goc ngoat dén luéi
khéng ché tric dia, vi tri giao nhau cua hé
théng duong.

(hinh 8-27)

Po cao bé mit va cac diém dic trung, do
cao via he, chd giao nhau, noi thay doi do
déc mat duong, ddy ranh thoat nudc, nip
giéng ...(hinh 8-28)

Trén co s& do v€ 1ap binh dd hoan cong, trén do biéu dién cac diém
khéng ché tric dia. cac cong trinh dan dung va cong nghiép, hé théng duong
s4; cong trinh ngdm, duong dién trén khong va dudi dat va cac dia vat khac
thé hién trén ban v& nhu d6i voi vé ban do dia hinh.

) Chuwong IX .
QUAN TRAC BIEN DANG CONG TRINH

1- Khai niém

- Bién dang thyuc chat 1a chuyén vi khong gian cua cac diém trén cong trinh

qua mot chu ky thoi gian.
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- Vi ta khong thé quan tric hét duoc tit ca cac diém cia cong trinh nén can
thiét phai chon mot s6 diém c6 kha ning bi chuyén vi rat nhiéu (cac diém trén
cot ddi v6i nha khung chiu lyc). Nhiing diém nay duoc goi la diém quan tric.

- Pé xac dinh vi tri cac diém quan trac ngu’ol ta phai do noi chiing voi mot hé
thong diém duoc cd dinh kién cd goi la cac “moc chuin”, cac moc chuan nay
dugc dinh ky do kiém tra. Tir hé thong mbc nay va cac két qua do tinh duoc
toa do cac diém quan trac.

Cong tac quan tric bién dang duoc tién hanh voi d6 chinh xac do dac rat
cao. Do vay chi nhitng nguoi ¢ chuyén mon cao vé tric dia moéi tién hanh
dugc cong viéc nay.

Pé don gian nguoi ta chia chuyén vi cia cac diém quan tric thanh 2
thanh phan:

- Chuyén vi thang dtng: goi 1a Iin, dugc xac dinh bang do cao hinh hoc
(twong duong voi do cao hinh hoc hang IT nha nudc)

- Chuyén vi mat bang: goi tat 1a chuyén vi, duoc xac dinh bang cac toa do X,
Y va xé4c dinh bang do goc va do dai.

2- Quan tric lin
a- Moc goc (méce chudn)
it nhat phai c6 3 mbc duoc bd tri gan
o fSO/OmQ cong trinh nhung phai ndm ngoai pham vi
. ® anh huong lun cua cong trinh. Mdc gbc
c6 thé chon ¢ dudi dat, gan trén tuong
; , cac cong trinh kién c¢d khac da duoc xay
Mobc chuan dung tir 1au.
b- Méc lin: dugc dat vong quanh dinh méng cong trinh, dudi chan cot
hay tuong chiu luc, & nhitng diém thay d6i két cau.
c- Chu ky quan trdc:
- Chu ky quan tric dau tién bat dau sau khi x4y liap xong méng cong trinh (goi
la chu ky 0)
- Trong giai doan xay dung cac 1an do dugc tién hanh khi cong trinh c6 budc
nhay vé tai trong, dic biét khi cong trinh dat dugc 25%, 50%, 75%, 100%.
- Trong giai doan st dung cong trinh chu ky do c6 thé 1a thang, quy, nta
nam.....viéc quan tric lan phat trién cho dén khi d6 lin trong 3 chu ky lién tiép
khong thay d6i khi 6 méi két thuc.

hai gi hai gi
0 l | | | tho1 gian 0 1I % ? AIL 5I tho1 gian
T T T T T T i T T
101 -10
204 -20
=30+ -30
D6 lin bo 14
S(mm) S(mm)
Do lin theo thdi gian Mit cit Iin theo truc(1,2,3,4,5)

tai thoi diém t
99



I

3- Quan trdic chuyén vi

Hudng chuyén vi

(hinh 9-1)

° IV

- Duéi tac dung cua cac thanh phan ngoai lyc tac
d(f)ngvvélo cong trinh, c{)ng trinh c¢6 thé bi dich
chuyén di theo phuong nam ngang (hinh 9-1)

- Mudn quan tric d6 dich chuyén ctia cong trinh ta
do x4c dinh toa do (mit bang) cua mot sd diém dic
trung trén cong trinh vao cac thoi diém khac nhau
theo cac phwong phap: huéng chuin, do goc, A,
duong chuyén .... & day ta xét phuong phap giao
hoi goc.
- Pit cac moc goc I, 11, 111, IV ngoai pham vi anh
huoéng ciia cong trinh tao thanh mot sd hudng gdc.
- bat cac mdc dich chuyén 1, 2, 3 & trén cong
trinh.

- Do goc bang B; hop voi cac hudng gbc va huong ngam dén cac mdc do dich
chuyén theo tirng chu ky. Poan dich chuyén q dugc tinh theo cong thurc.

A’y 12 hiéu s6 goc do giita chuky dang xét voi chu ky 0.
S: khoang cach tir may dén diém do dich chuyén.

Dé kiém tra c6 thé do ca goc B, ¢ phia bo bén kia.
Phuong phap nay wu diém 1a ap dung duoc véi cong trinh ¢ dang bat ky,
viéc tinh tdéan don gian.

4- Quan tric nghiéng
Nhimng cong trinh cao nhu éng khoi, thap nude, thap vo tuyén truyén
hinh khi Iin khong déu thi chiing bi nghiéng. D6 nghiéng cua cong trinh c6
thé dugc dic trung boi goc nghiéng ¢ hay d6 1éch tim 1 (hinh 9-2)

M

M
B

/

/

1

. /
S = —
ineg=—_

H : chiéu cao cong trinh.
1=Mo Ml/

Tuy thudc vao do cao, hinh dang, kich
thudc cua cong trinh, do nghiéng co6 thé dugc
xac dinh bang nhiéu phuong phap.

1a doan dich chuyén

(hinh 9-2)
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a- Phwong phdp chiéu thiang dirng

Véi nhitng cong trinh ¢6 chiéu cao H < 15m ta dung day doi dé chiéu
diém. Poan 1 duoc do truc tiép bang thudc thép.

Véi nhirng cong trinh cao dung may chiéu quang hoc hodc Lazer

b- Phwong phdp do géc bang (phuong phap giao hoi goc)

Phuong phap niy thudng dugc ap dung dé xac dinh do nghiéng cua cac
cong trinh cao c6 dang thép.

Piém 1 nim ¢ dinh cong trinh. Bé tri cac diém goc A, B, M. N ¢ gan
cong trinh, trong d6 c¢b ging dit A va B sao cho huéng A-1 va B-1 c6 dang
tryc giao tir d6 ta tinh dugc doan nghiéng 1 thanh phan thir nhat & mot chu ky
nao do la

Trong do: . i ) i
S, : 1a khoang cach nam ngang cia doan thang tir A dén chan diém 1

"

A y:lahiéu sd goc bang gitra goc do duoc ¢ chu ky bat ky véi goc do & 1an dau .

1 A
//ﬂb \\\\‘\\[?(13\\\-‘ B
Sb
g N
(hinh 8-29)

Tuong tu nhu: vay khi dat may kinh vi tai diém B ta x4ac dinh duoc doan
nghiéng | thanh phan thu 2 1a:

Poan nghiéng toan phan L xac dinh & mot chu ky nao d6 1a

L=+ +1;

va gié tri goc nghiéng ¢ duoc tinh theo biéu thic
/" _ L X g"
T H
Do chinh xac cua phuong phap nay phu thudc vao do chinh xac do goc
bang va do khoang céach S.
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NGUYEN TAC BAO QUAN MAY VA DUNG CU PO

I- Nguyén tic chung

May do dac (may kinh vi, thay chuan) 1a mot loai dung cy do chinh xac
va phuc tap, né doi hoi phai dugc bao quan va gitr gin can than,truéc khi dem
mot chiée may moi ra st dung phai nghién ctru that ky ban thuyét minh, k¥
thuat, dé ndm viing cu tao may, dac diém st dung, cac phuong phap kiém tra
va hiéu chinh cling nhu cac quy tic bao quan va bao dudng chu yéu.

I1- Nguyén tic bao quin may trong qua trinh st dung

Trong khi do, khong nén dé anh nang chiéu vao 1am néng may nhat 13 khi
do can do chinh xac cao.

Phai giit cho may khong bi mua 1am uét vi nudec mua khi ngdm vao céc
chi tiét bén trong co thé 1am cho chung bi ri, lam cho cac chi tiét quang hoc bi
ban va bi d6 mo hoi, dan dén may bi hong trong mot thoi gian dai. Trong
truong hop may bi mua lam w6t thi phai dua ngay may vao trong nha dé hong
kho, r6i lau bang vai mém. Khong duoc dé may gan cac ngudn nhiét dé sdy, vi
su hong néng mot chiéu va dot ngdt c6 thé gdy nén nhimng bién dang l1én cia
céc chi tiét, lam cho cac cum quang hoc bong ra, cac chi tiét bi xé 1éch di voi
nhau.

Khi di chuyén may tor mot noi lanh dén mét noi 4m hon, cac bé mit
quang hoc ctia may cé hién tuong bi d6 md hoi, con khi d3 kho thi dé lai
nhitng vach 16m dom. Ngoai ra sy thay doi ctua nhiét d6 méi trudng xung
quanh ciing c6 thé 1am cho céc chi tiét bi bién dang. Chinh vi thé ma phai dit
may vao trong hom trudc khi di chuyén may dén nhiing noi c6 diéu kién nhiét
d6 khac. Con khi vira chuyén dén nhitng noi méi thi chua dugc mo hom may
ra vOi ma phai sau 30 dén 40 phat méi dugec md 14y may ra (dé nhu vay cho
may thich nghi dan véi nhiét do)
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Chi cho phép di chuyén ‘may 0 vi tri lam viéc (d¢ may & phia duoi).
Trude khi dem may di phai kiém tra that cin than xem may di duoc cai chic
trong hom chua.

Vé mua dong bé mat bén ngoai cua cac kinh mat hay bi pha hoi nuéc
xuat phat tir hoi tho cia nguoi quan sat. Trong truong hop nay chi cho phép
dung khin vai khé va sach dé lau (tuyét d6i khong duoc dung cac ngén tay dé
lau).

Con vé mua hé thi trong khong khi cé nhiéu bui. Dé 1am sach bui bam
trén bé mit bén ngoai cua cac chi tiét quang hoc, trude tién nén dung mot
ludng khong khi dé thoi hodc ding choéi 1ong nho va mém duoc 1am bang long
séc dé chai. Chi sau khi da lam sach hét bui va cac hat cat nhé méi duge dung
vai dé lau. Phai hét stc than trong dbi v&i cac mat kinh di duoc khir phan xa
trong may kinh vi, vi mang khtr phan xa trén mit kinh c6 d bén co hoc khong
16n 1am, n6 dé bi hong trong khi lau rira.

Po xong phai lau chii may kinh vi that can than roi cit vao hom may
phai bao quan may noi kho rdo c6 nhiét d6 tir +5 dén 30°C. Trong d6 c6 ké
cac gia dé mdy va gia 3 chan. Cac gia nay khong duoc ké doc theo cc tuong
ngoai va gan day 10 nong. Khi cat vao trong hom va dit 1én gia phai dé may &
vi tri lam viéc. Khong dugc dé chat kiém va axit ¢ noi bao quan may.
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