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MO PAU

Trte dia i man khoa hoe veé cde phép deo ditoe tich hand 1ren
it det dé de dindt hindi dang v kil thide (i dit, thanh fcip
cac lodi ban do cling nlie gidi quvet cie van de ky thitit ke

Cring vGi sir phidt trién cria xd hoi. trde dia phan ra mor s¢
claexén mon hep nine trae dia cao « dp, trde dia dia hind, g dict
didi. tric dia cong trinh, tric dict han do...

Trong qud trink phdt trién. trdc dia o6 quan ié mdr Hiét voi
cae nganh koa froc Mide nine todn hioe, var Iy, thién var, dia
chdt, dia 1y

Trae dia ¢6 vai tré quan tr ong dor vor nén kinh 6" yude din,
qno( phong cing nlue déi voi xay ding co ban. Tr ong vdv diny,
trdce dia tham gia tdt cd cde grai doun tiy khdo sat. thiét k& thi
cong nghiém i v theo ddi sir 6n dink cia ong trinh Kt cony
trinft dd di vao suw dung.

Do vay, wde dia I mon khou hoc khéng the thicu trong gua
trinfi dio tao Ky sie xdy ding c.fmq nhiue ot 56 nganh Ky thiudt
Ko, Cudn “Trdc dia dai ('rmng vor 1 chiong sé gioi thiéu
nhiing vdn dé co ban va cdn thiét cria khou hoc trac dia troug
xdy dung co bdn.

G’nmg 10! dd 6 gang trink bay cdc vdu dé mot cach rd rdang,
ngdn gon sony khéng tranh khoi thiéu sét, rdt miong nhdan diroe
cde v Kién gép v, phé binh.

Xin clin thand cam on!

TAC GIA



Chuong |

NHUNG KIEN THUC CO BAN VE TRAC DIA

§1-1. HINH DANG VA KICH THUGC TRAI DAY

Bé mit tu nhién cia il diit it phite tap véi dién tich kKhoang
510 trieu km”, trong dé luc dia chi chiém 29%. con lai 71% 1a
dai duong. Tuy nhién, chénh léch giita nol cao nhat cua lyc dia
(khoang 9km) va noi thap nhét clia dai duong (Khoang 11km)
ciing khong ding ke so vdi kich thuée rai dat (duong Kinh
khoang 12000 km). Do vy, ¢0 thé coi "mdt midc bién trung
binh, vén tinh kéo dai qud cdc tue div va hai deio. tao thanh mat
cong khép kin” 1a dac trung cho hinh ddng cta trdi dat. Mat dac

trung nay goi la mat thity chudn (cic tén thudmg gap: mat nuée
gdc, geoid). Viet Nam ldy gid tri mat nudc bién trung binh cua

tram quan tric thity triéu & Hon Ddu (D6 Son-Hai Phong) dé xic
dinh mat thity chuan gudc gia.

Doi voi khu vie nho, ngudi ta con ding mat thuy chuin quy
ude (gid dinh). Cic mat thity chufin quy udc song song v mit
thiy chudn.

Dic diém cia mat thuy chudin: tai bat ky diém nio eia mat nay,
phip tuyén luon tring v6i phuong cua day doi di qua diém dé.

Phuong clia day doi phu thude vio sy phan bo vit chat trong
IGp vo trdt dit ma sy phan b vat chdt lai khong dong déu. Do
d6. vé mat hinh hoc mat thiyy chuin bién doi vt phic tap.



B¢ thuin tien cho viée sit dung va tinh todn ¢an xdc dinh mot
mat ¢ dang chuan tac vé mat hinh hoc. Mat niy phai dip tng
duge cdc yéu cau sau:

- Bicu dién duoe dudi dang cic phuong trinh todn hoc.

- Gdn vai mit thiy chuan nhat.

Trén co so cic Kkét lodn cta 1y thuyét va cac s& lieu thue
nghicm ngudi ta thay riang, néu nhin todn canh thi mat thiy
chudn gin gisng mat ellipsoid tron xoay véi céc ban truc lon a,
ban truc nhé b va do6 det « (hinh 1-1).

Mat ellipsoid

o« =270 (1-1)

Cic thong s6 cua ellipsoid rit quan trong v6i khoa hoc nén di
¢4 nhiéu nhi khoa hoc trén thé gidi nghién citu. Tuy nhién cic
s6 liéu rat khic nhau.

O nude ta, trude day dimg cllipsoid véi s6 ligu clia nha bic
hoe Nga Kraxopxki (H-KP ACOBCKOIO) cong bd niam 1940:

|

a=6378245m b=6.356863m a= e
298.3
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Tir thang 7 nam 2000, theo quyél dinh cta Thu wgng Chinh
pha. Viet Nam su dung cllipsoid quy chi€u quoc & WGS-84 vOL:

1

a=06378.137m b=6.336752m o= -
208,05

Do do det o khd nho nén khi do dac khu vye khong lon. co

(hé coi wrdi dat 1a hinh cdu vat bin kinh R =6371,11km.

§1-2 . ANH HUONG DO CONG TRAI DAT Dl*’\ CAC YEU
TO DO

1. Anh hudéng do cong Trai dat dén do dai

Hai diém A. B trén mat dat; A’ B” 12 hinh chiéu cua A, B lén

mat thily chudn (coi 1a mat ciu) nhut hinh 1-2

o

Hind £-2
Gia str dimg mat phang F tiép xic véi mat cau & A” dé thay
ih¢ mat ciu trong phép chicu.

KIi d6 hinh anh cua A, B trén nii phfmg Fla A", B(A”B" =5s).
7



Sai $6 ve do dai khi thay th€ mit ciu bai mat phang la :

Ad=s-d (1-2)
s =R. tgd (1-3)
d=R.0 (1-4)
Taco: ‘Ad = R (tg 0-0) (1-5)
Khai trien hitm tg0 thanh chudi va aili Tai had 50 déu ta duoc:
120=0+ v

Cong thitc (1-5) ¢6 dang:
ad=r V- (1-6)
3
Thay (1-4) vao (1-6) vi d¢ tién so sinh ta bidu dién sai lech
nay dudi dang sai s6 tuong doj
Ad  d*
d 3R’
X&t 101 do chinh xdc do chiéu dai thue t& hién nay thi khu vuc
do dac trong pham vi bdn kinh 10 km, ¢6 thé coi 1a mit phang
ma khéng lam sai léch do chiéu dai.

(1-7)

I

(d=10km — Ad=1cm va —Ad D
d 1.220.000

2. Anh huong d¢ cong Trai dat dén goc bang
Theo luong gide cdu: 1dng cic gée trong mét da gide phing

nho hon 1ong cdc gée trong cia da gidc do khi né nam trén mat
cau mét dai lwong € -

A
e'="0 p (1-8)



€. do vugl gdc mat cau (sidu giic caw)

Az dién tich da gide trén mit cau

Tuy theo dé chinh xdce do goc mia quyét dinh pham vi khu vae
c6 thé coi 13 mat phang. Vi du do géc chinh xd¢ {7 thi pham vi
[00 km” duoe coi 1 mat phang.

3. Anh huing do cong Trii dat dén chitu cao

Theo hinh 1-2, q 1 sai léch do cao khi thay milt cdu bing milt
phing, c6 thé ching minh dé dang:

4

g= <. (1-9)
2R
Khi do cao vdi do chinh xdc t6 mm thi d >50 m phai tinh dén anh
huong dé cong Trdi dat (d = 50 m , g = 0,2 mm}. Trong do cao hinh
hoc dat may ¢ gifta tram do, sai $6 do anh huong d6 cong Trdi
dit cha tia ngim trirde va sau triét tiéu nhau.

§1-3. HE TOA PO PIA LY

Quy dinh chung thoéng
nhéit cho toan bo Trai dat. Gia |
st mét th(y chudn 13 mit cdu
co tam O, truc quay PP nhu
hinh 1-3

* Giao tuyén cua mat ciu
véi mitt phing chita truc quay
PP I kinh tuyén dia ly. Kinh
tuyén gdc di qua dai thién

van Grinuych ¢ gan London
thu doé nwéc Anh. Hinh 1-3
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* Gino tuyén cha mat ciun véi mat phang vudng géc voi trye
quay Trii dat 1 vi tuyén dia ly. Vi tuyén tén nhat la xich dao.
Mt phiang chia xich dao [ mat phang xich dao.

Toa do dia Iy cha diém A (@, , A,).

* VT do e dicm A (o) 1 géc @ tao bt dudng AO va mat
phing xich dao. DO vi duge tinh tir xich dao vé hai phia Bac vi
Nam bin cdu. twong ting 1 do vi bic vit dé v1 nam. Gid tri do vi
thay doi tir 0" dén 90",

* Kinh do ctia didm A (&) 12 géc nhi dién hop boi mat phing
chita kinh tuyén goc véi mat phang kinh tuyén qua A. D6 kinh
dugc tinh tir kinh tuyén gée vé hai phia Dong va Tay bin céu,
wong g 1a do kinh dong v do kinh tay. Gid tri cua kinh dé
thay doi tir (° dén 180"

Vidu; Toa do dialy diém A L

¢, =21"18"15"B
k= 107"42°08'D

Do kinh va dé vi duge xdc dinh tir cdc két qua do thién van.

Hé toa do dia 1y duoc the hién bang nhing doan “tring den”
vi cic con 6 ghi ¢ bon géc khung cia t& ban d6. He toa do dia
Iy tuong doi don gian song khong thudn fién trong st dung vi toa
do dia 1y tinh theo don vi gée cdn gid tri do dai ing v6i gid tri
o6e Ay & nhitng khu vie khde nhau trén mit cdu lai khic nhaw.
do dé viéc tinh todn véi 1a do dja ly kha phuc tap.

§1-4. HE TOA PO PHANG THANG GOC
1. Khii niém vé phép chiéu ban do

Tit ¢i cde cong tic do dac déu tién hanh trén bé mat e nhién
chia Trdi dat, thong qua cdc s6 ligu dé ngudi ta biéu dién duge
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hinh dang mat da tg nhién lén 10 @iy phing (binh dé. ban
dé.. ). Viee chuyén cde yéu 16 tir hinh ellipsoid sang hinly phang
bao gidy ¢ling cé nhimg sai léch. Pé han ché cde sai léch do
nguoi ta su dung cde phép chiéu ban do: phép chi€u hinh ndn.

phép chicu hinh try dung, phép chiéu hinh try ngang,...

1. Phép chiu hinh non

Léng ra ngoai ellipsoid mot hinh nén sao cho true coa no
trimg vé6i truc quay PP” va tiép xic v6i ellipsoid & vi fuyén o,
nao dé (hinh 1-4a).

S

Hinh 14

Chicu 1u6i ¥i tuy€n v Kinh tuyén tur mat cllipsoid 1én mat non
nhés tam chigu O, sau dé ¢t hinh nén theo mot duong sinh nao
d6 vi trai phiing (hinh 1-4b). Ludi chi¢u ¢6 dac diém:

- Céc kinh tuy&n la nhitng dudng thing gap nhau ¢ dinh S.

- C4c Vi tuyén 1A nhimg cung tron déng tam nhung cich nhau
khong déu.

i



~ Iy 1¢ bién dang dai m=1 déi véi Vi tuyén tigp xtic @, Cing
xa VI tuyén @, ty I bien dang dai cang tang (m<1 doi voi cdc vi
tuyén phia trong vi tuyén @, va m>] doi vai cic vi tuycn phia
ngoal vi uyen @),

Phép chidu niy phit hop voi cde quoc gia €6 do vi trung binh
tro 1én.

2. Phép chiéu hinh tru diing

Trong phép chiéu hinh nén, khi vi tuyén tiép xiic la xich dao
(p,=0) thi céc dudng sinh coa hinh ndén song song vGi nhau, khi
dé 1a ¢6 phép chiéu hinh tru diéng (hinh [-5a).

> : Lo L
| b | .
| S T
Lo , R
o
T : P4 LXMG&D
| i —
#""i T N
9 Z
Hinh -5

Sau khi chigu luéi kinh tuyén v vi tuyén lén mat tru, cAt mit
tru theo mot dudng sinh nao dé réi trai phang. Trén mat phéng
nay céc kinh tuyén la nhimg duong thing song song cach déu

12



nhail, cic vi tuyén cing 1a nhitmg dudng thing song song nhung
khong cich déu v vuong gée véi cic kinh tuyén (hinh [-5b). Ty
I¢ bien dang dai m=1 doc theo xich dao, cang v¢ hai cuce ty 1¢
bi¢n dang dai cing tang, & hai ciie m==

Phép chi¢u try diing thich hop véi cic quoc gia ¢6 do vi thap.
3. Phép chiéu hinh tru ngang

a) Plutong phep chiéu Ganxe

Ellipsoid Tridi dat duge chia thanh 60 midi, mdi muai gidi han
boi kinh tuyén Dong (L) vi kinh tuyéh Tay (L)) véi hieu do
kinh {a 6% kinh tuyén truc L, chia mdi chicu thanh hai phin banu
nhau. Cic mii duge dénh sd thi te tic | dén 60 i Kinh tuyén gd
vé phia DPong. nhu viy kinh tuyén Grinuych 13 gidi han phia Tay
cua miii [. 86 kinh tuyén truc ctlia mdi thi n xdc dinh nhu sau:

=3"(2n-1) (1-10)
bat ellipsoid Trdi dit néi tiép véi hinh tru ngang theo kinh

tuyén truc PO'P clia mai ndo do sao cho truc cua hinh try ngang
tring v6i mat phiing xich dao ctia ellipsoid (hinh 1-6a).

Hinh 1-6



Lay tam cua ellipsoid fa tim chi¢u. Sau khi chic¢u xong timg
mii. cit hinh tru theo hai duong sivh K vivm 101 trai phing. Hinh
chidu mbi mii eo dae dicm sau (inh 1-6by:

+ Bao toan vé poc

+ Xich dao vi kinh tuyén true fanhimg dudng thing vuong 20¢.
Hinh chisu cta cic kinh wyén . vi ycn [a nhimg duong cong.

+ Ty I¢ bign dang dai cua Kinh tuyén truc bang 1, cang Xa
kinh tuyén truc bién dang dai cang tang. Poan thing s c6 toa do
hai ddu 12 (x, ,y,) VA (X4, ¥a), 50 higu chinb bien dang dai s& la:

T8

.

A=
2

0 |

Vi - y = Ty (1-1D

Hinh chicu cta mii trén mat phang rong hon so voi ban than
mdi trén ellipsoid. Dé han ché bicn dang, ngudi ta ding mui
chigu Ak = 3" "5,

Kich thudc ellipsoid dimg trong phuong phdp chi¢u nay lay
theo 56 lidu cta Kraxopxki.

b) Pintong phdp chiéie UTM (Universal Transverse Mercator )

Viée chia edc mdi chiéu cling teong il nhw phuong phap
chigu Guauxo nhung s0 thit tu dwee ghi tic 1 dén 60 tinh tir kinh
tuyén 180" W vé phia Pong (hinh 1-7a). Mat tru ngang khong
tiép xtic v6i mat ellipsoid tai kinb myén true ca mii ma cat theo
hai cung cdt truyén cdch déu kinh tuyén truc 180km (hinh 1-7b).
Ty 12 bién dang dai doc theo hai cung nity bang 1 con & kinh
tuyén true 1a m = 0,9996.

14



Phuong phip chidu UTM lam giam dude sai 56 bicn dang
ngoii bien vit phin bo wong doi déu trong pham vi mi chigu.

Phuong phip chi¢u niy st dung cllipsoid WGE-84.

MoiT Mii2 Muii 60 /?
&
5
J\ \(\ § Xich dx
TR | 1o kom
BOW I58°W 0° BOE] -
@ Hinh 1-7 4

I1. Hé toa dé thang goc

) Hé toa do thing gée va lioi 6 vudig kilomet cria bdn do

dict hindi Gunxe

Trong phép ¢hidu Gauxo, ¢ mot mai chicu, Kink tuyén truc v
xich dao 1a hai dudng thang vuong gdc véi nhau va tao thanh
mot hée true toa do. True X la dudng bi¢u dién kinh tuyén truc,
true Y 13 dudng biéu dién xich dao. Giao ctia hai dutng nay la
gdc toa do O (hinh 1-8a). Nhu vy tir xich dao lén phia Bac toa
do x mang ddu duong (+), xudng phia Nam mang dau (-). Tu
kinh tuyén truc sang phia Dong , toa do y mang dau (+) va sang
phia Tay mang dau am (-).

P6i véi cde khu vire & Bac ban can, gid tri toa do x luén Tuén
duong con gid tri 10a do y ¢6 the dm hay duong. Dé thuan tién
cho tinh todn va tranh toa do y am, true X duge doi sang phia
Tay 500km (hinh 1-8b).

Lh
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Hinh 1-8

Trén hinh chico méi mii, nguoi ta k¢ thém nhimg dudng thang
song song voi cde truc vit cich déu nhau, khoang cich thuong la
chin kilomet goi Ia fudi 6 vudng hay ludi kilomet cia ban dé. Do
cich ghi s6 6 vuong clia cie mii gidng nhau nén ¢ nhiéu diém
trén mat dat cling ¢6 gid tri x v y. Dé toa do diém trén mat dat 1a

don tri, ngudi ta ghi 6 e tw mdi chiéu trude toa do y.

Vidu: Diém A cd gid tri toa do:

X 4 =243843km
y, = 1829887 km

Nhu vay ta biét duge diem A thuoe mii chiéu tha 18, cich
Kinh tuy&n truc vé phia Tay 4 500,00km -298 8kin = 201,13km

va cich xich dao vé phia Bac 14 2438,43km.

hy Hé tou do thing gbc va hidi 6 vudng kilomet ctia ban do

dia tinh UTM

Gée v hé true toa do thiang géc gidng nhu phuong phap
Gauxo. Cic dudng thing song song véi hai truc déu cé khoang

16



cich bang nhau (100km) nén goi la lu6i 6 vuong lon canh
[00x 100km. D€ trdnh nhdm 1dn, hang doc v& hing ngang clia
[udi 6 vudng lén dé duge ddnh ddu bang cdc chit ¢di in hoa theo
nguyén tac:

+ Hing ngang: Bat dau ghi tr kinh tuyén 180"W (bén phia
Ty coamuii s6 1) tir dé ghi lan lugt cho cde midi 1,2.3 sang phia
Dong bang 24 chit cdi. Trong 24 chit cdi khong ding chit cdi 1,
O vi tranh nham lan véi 1 v 0. Cic mai 4, 5, 6 lap lai nhu trén
va lan fuot ghi cho hét 60 miii.

+ Hang doc: Cic chit cai duge ghi tit Nam lén Bic tinh
xich dao cho cdc mui ¢é 86 thit nr le (1, 3, 5...) va tinh 1r dudng
cdch xich dao vé phia Nam 500km cho cdc mili c6 s6 tha tu
chan (2,4,6..). 20 chit cdi (tric cdc chit I, O, W, X, Y, Z) duoc
ghi 1ap lai sau 2000km. Viéc lam nay trdnh cho cdc 6 vuong 1on
canh [00x 100km caing t&n nam trén ciing pham vi mot vimg bao
quiit cia ludi 6 vuodng.

Nho ludt 6 vuong canh 16n nay toa do vudng gdc cia mot
dié¢m duge xdc dinh don gian, nhanh chéng.

Dé phtt hgp v6i khu vire va todin cdu citng nhr dam bao cdc
yéu cdu phit trién kinh t&, phuc vu an ninh quéc phong tir thang
7 nam 2000, luéi chigu mat try ngang dong géc UTM duoe st
dung 13m ludi chigu toa do phang co ban clia Viét Nam.

§1-5. VI TR DIEM TREN MAT DAT
1. Vi tri mat bang
Tir hinh 1-9a ta cé:

x, =d cosa
y, =d sina (1-12)
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X4 A

4 @
Hiniy 1-9

2. Vitri do cao

Do cuo tuyét d6i (H) 1a khoang cdch theo phuong day doi tix
diéin dén mit thay chuan (hinh 1-9b).

Po cao gia dinh cia mot diém Ia khoang cich theo phwong
day dot tir diém d6 dén mat thity chuén quy ude.

Hiéu s¢ do cao giita hai diém 1a khoang céch gilia hal mat
thity chuin quy u6c di qua hai diém d6.

h.e=Hy - Hy (1-13)

§1-6. PINH HUONG DUONG THANG

1. Khai niém

Dé xdc dinh vi tri mot duding thing, néu chi biét chiéu dai
nim ngang thi chua di ma con phai biet géc gitra dudng thing

d6 véi huéng gée nao dé. Viec xdc dinh quan hé do goi 1a dinh
hudng dudng thing.

18



Trong Trac dia, hudng goe disse chon ¢6 thé | kinh tuyén
thue. Kinh tuyeén 1t va Kinh tuyén truc cda muii. Tuong itng c6 cic
khai niém: gée phuong vi thye, phuong vi tie vi gée dinh hudng.

Tai mét diém trén mat dat, kinh tuyén thue va kinh tyén tir léch
nhau mot goe & - goi 1a do tir thién hay gée léch kim nam cham.
Kinh tuyéh tir ¢d the nam ¢ phin dong hofic tay cta kinh tuyén thuc,
fuong (ng cé goc Iech dong 8, va géc lech tay 8,. Quy wdce 8,
mang dan duong va 8¢ mang déu am. Do dé, phuong vi thue va
phuong vi tir tai mot di€m khéc nhau mot dai tuong 1a 3.

A,.=A*8 (+ Kkhid,, - khid;)

Gii tri cua d thay doi theo khong gian va thoi gian. Trong mot
ngay dém 8 ¢ thé thay déi t6i 1° (trung binh 14 +15, véi chu ky
500 ndm & ¢6 the lech 161 22°5. Vi thé, phuong vi tir chi dong dé
dinh hudng so bo véi yéu ciu do chinh xdc khong cao.

2. Goc phuong vi thuc A

La goc hop bot hudng Bac clia kinh tuyén thue véi huéng cha
dudng thang theo chiéu kim déng hé. Gid tri clia A thay déi tir O°

dén 360" (hinh 1-10a). ,

=7/

Hinh 1-10
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Do huéng Bac 1 hudng tiép tuyén véi dudng kinh tuyén di
qua mdi diém nén & hai diém khdc nhau trén trdi dar thi hudng
Béc khong tring nhau m héi tu o truc trdi dat, tao vd1 nhau mot
gdc v - do gan kinh tuyén (hinh 1-10b).

vy = A sing (1-14)

Theo hinh 1-10atacd A=A+ {1-15)

3. Goc dinh hudng o

La géc hop bdi hudéng cha
kinh tuyén truc (ox) VO o
hiréng ciia duong thang thuan

- : : -~ s N
kim déng hé (hinh 1-11). Gia o
tri ciia né tir 0° dén 360°. 7
Tai cic diém trén ciing
mot dudng thang gid tri cua Hinh 1-11

géc dinh hudng khong doi:
o= oy

Theo hinh (1-11), géc dinh huéng thuin oy va goc dinh
huéng nghich oy, léch nhau 1807,

gy = O + 180° (1-16)
Do céc dic diém trén nén gée dinh hudng duge st dung rong
rai, tién lgi ngoai thuc t&.
4, Quan hé giira goc dinh huéng va goc phuong vi thuc

Ngudi ta quy uéc tai mot di€m, néu kinh tuyén truc nam &
phia Tay kinh tuyén thuc, y nhan gia tri 4am (hinh 1-12a) va
nguoc lai v nhan gid tri duong (hinh 1-12b).

20



i )
Hinh 1-12

Nhu vay, quan he giita géc dinh hudng va gée phuong vi thuc
tai diém bat ky 1a:

[);:A-’}/ (1-17)

5. Quan hé¢ giira géc dinh hudng va géc bang

Gid sir ¢6 céc doan thing gap khic nhu hinh 1-13, géc bang
kep gifta hai doan thing 13 ., g6c dirth hudng canh khai diu Ol ag-

5
B z A ™

Hinh I-13
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Theo hinh 1-13, géc B, & phia trdi dudng tinh (hudng di tr A
dén N), ta co:

= Oag - (180" B))
Oy = Gy + B - 180"
Nhu vay gée dinh hudng tinh cho canhi n »€ I
o, =0, ,+ B, - 180

Vi néu tinh tir gée dinh hudng canh khéi diu (o = Gap):

n

o :():d%‘iﬂ..—n‘l?ﬁ()” (1-18a)
1-1
Tinh tuong tue khi gée bang phia phai duong tinh ta duoc:

o =(:e:d—}[L_[Zs.l+n.180n (1-18b)
=1

n

Tir (1-18a) va {i-18b) ta co thé viét:

(“,(1=Otdiif)1$n.18(]” (1-19)
i-1

§1-7. HAI BAI TOAN CO BAN TRONG TRAC PIA
1. Bai toan thuan X

Biét toa do diém A
(X, ¥4} chitu dai biing Xg|l __ B8
vl gée dinh hudng canh 1elan | AXas
AB fid,, va o, Tinh A= ———
toa do cia B (xg, ¥p)
Theo Winh 1-14 ta a s d
co -

Hinh I-14

T~
b2



Xg= X4+ AX,
Yo =Ya+AYu (1-20)
Trong do .
AX .y = d 5 cos0,,
Ay, =d g sino,, (1-21)
Thay (1-21) vao (1-20) nhin duoc:
Xp = X2+ dap coso,,
Yg = Vit d,gsina,, (1-22)

Bdi todan 1-5a: Tinh toa do diém M theo so d6 hinh (1-15).

A

¥

8

Hinh 1-.15
Véi: B(256,42m ; 589.76m)
B=131"46'7 : o, =145°28'6
d=875"m
Giai:
Theo (1-21) ta co:
AXpy = d. cosg,,
Aygny = d. sinct,,,
Olgy = Oy s+ B- 180" (Vi B ¢ phia trdi duong tinh)
Olg = 145°28'6 + 131°46'7-180° = 97°15'3

[C]
L



Axpy = 87,57. cos 97°15'3 = -11,06 (m)
Aygn = 87,57, 5in 97153 = 86,87 ()
Khi do:
Xy = X + AXyy = 256,420m - 1 1,06m = 245,36m
Yar =Yg + Aypy = 589,76m + £6,87m = 676,63m

2. Bai toAn ngugc
Bict hai diém A (X, , y4) vd B(xp, yp) , tim chiéu dai bang va
goc dinh huéng canh AB.

Theo hinh 1-14 ta co:

r kl s
dag = V&%p + Az

dAB—\.(X -X ) +(yB-—yA) (1-23)
NCURRTOR. I L 23 (1-24)
AX,p  Xg X4
Khi dé: o,gz = artg Ys " Ya (1-25)
Xp—Xa

Dé xdc dinh gid tri chinh xdc cha o, can e vio ddu cua cic
aia s6 toa do nhur hinh 1-16. |

X <D Ax> 0

Ay >0 Ay > 0
an
e ot
D
Ax <0 Ax=0

Hinh 1-16 o o
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Bai todn 1-5b:

Tinh toa 46 diém M theo so d6 hinh {-15. Biét:
A (349,67m; 492,53m)
B (264,38m ; 587,93m)
B =129"18"3
d=9248m
Giai:
Cin xdc dinh géc dinh hudng o, theo cic cong thic (]-24)
va {1-25):
Yo —Ya 58793-49253 9740
X, —X, 24638 34967 —8529

1gUsp =

=—-1L141986

Oy = alg (-1,141986) = - 48°47'S

Theo hinh 1-16, géc a,, ndm & géc phin tu thi 2 nén a,, cé
gid tri la:

Oy = - 48°47'5 + 180°=131°12'5

Viée tinh todn toa do diém M nhur bai toan {-5a va két qua
nhu sau:

gy =80°30'8
AX gy =+1524m
Ay, =+91.22m

X,y =279,62m
Yy =68L15m
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Cau hoi va bai tap chuong I

I. Binh nghia mat thiy chuin, & Viét Nam miit thay chuin
chon géc o diau? Tai sao trong xay dung ngudi ta hay ding mat
thity chuan quy uéc?

2. Thé ndo 1a d6 cao tuyét ddi, do cao tuong déi, hiéu 36 cao
gitta hai diém?

3. Anh huong d6 cong trdi dat dén cdc yéu t6 do dac co ban
nhu the nao? Nguoi ta ¢6 thé han ché duge dnh hudng dé cong
trdi dat dén két qua do hay khong?

4. biém A c6 toa do dia ly nhu sau:

¢, =21"1825" B
L, =105"3754" D

Neéu y nghia cua cdc chit va s6.

5. Noi dung va dac diém cha phuong phap chigu Gauxos ?

Heé t0a dé phiang thang géc Gauxo duge biéu dién nhir thé nio?
Tai sao doi véi cic nude & bac bidn cdu kinh tuyén truc cia mdi
chiéu duoc dich chuyén vé phia Tay 500km sau khi trai phang?

Diém B ¢6 toa do vudng goc:

X, =2486 972,56 m
vy, = 18315 867.67m

Giai thich s6 liéu trén

6. Phép chiéu Gauxo v phép chiéu UTM gidng va khic nhau
¢ nhimg diém nao?

7. Trong tric dia diing nhitmg loai hudng gdoc ndo lam co s& cho
dinh huéng dudng thing. Tai sao trén cing mot dudng thang, &
cdc vi tri khdc nhau, gée phuong vi thue cé gid tri khdc nhau?
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8. Gée dinh hudng 14 g1? Cic cong thite bicu thi méi quan hé
gifta e6e dinh hudng véi gde phuong vi thue va véi gée bang?

9. Bai tap:

Bai tap 1-1: Tinh toa do diém M theo s¢ d6 hinh 1-15 véi s6

liéu sau:

le\ =197.48m
A -
lyA =256,52m
B an =203,42m
Lyg = 328,79m
B =98"49'6
d=8572m
Bai tap 1-2: y
B
P
g é I
Hinl 1-17

Tinh toa d6 diém [ theo so d6 hink [-17 véi s6 liéu ¢ bang 1-1.

Bang 1-1
- ."Dié'm x(m) yim) B, i B,
A ¢ 200,00 | 325 20 I 61"31'4 1 -
B h 96,48 248_25 Il ) i_ 6°42'7
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Bai tdp 1-3:

Tinh cac goc 8, ,

B, theo so dé hinh 1-17, céc s6 ticu ¢ bang

(1-2).
Bang 1-2
[-_. Diém x(m) y(m) |
| A 329,52 403,61
B 203,85 318,92
B I 212,47 485,18
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Chuong I1

BAN PO PIA HINH

§2-1. KHAI NIEM

1. Bdan da: la hinh v& thu nhoé va dong dang cia moét khu vue
mit dat theo mot phiong phiap chiéu nhat dinh, ¢6 ké dén anh
hudng do cong tréi dat.

Ban d6 cé ty 1é thay déi o nhitng phin khdc nhau cua né. Ty
1& chinh la ty 1& ciia hudng duge chon lam co s¢ cho viée lap ban
dé (cé thé 1a mot kinh tuyén hay mot vi tuyén). Ty 1é cla cic
phan con lai 1A ty 1€ riéng.

Ban dé duoc chia thanh nhiéu loai tuy theo muc dich sit dung
va ndi dung biéu dién. Trong quy hoach nén kinh 1€ quéc dan,
quén su va cong trinh ngudi ta thuong sur dung ban dé dia hinh 1a
loai trén dé vira biéu dién ddng dat vira bidu dién dia vat.

2. Binh do: 12 hinh v& thu nho va dong dang trén gifly ciic
hinh chiéu bing cta nhitng khu vuc khong 16n, khong ké dén
anh hudng do cong trai dat. Binh dé ¢é ty 1& duy nhat, khong déi
O moi noi.

3. Mt cdt dia hinh: 1a su thu nho mat cat ditng bé mat Trdi
dat theo mét hudng nao doé.

Do d6, mat cat dia hinh 14 dac trung cho dia hinh theo tuyén
ngodi thire dia.
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§2-2. TY LE BAN PO

1. Ty I¢ ban do: la ty s6 gilta do dai cta doan thiing trén ban
do va do dai tuong tng cua doan thing dé ngoai miit dit duvce
bi¢u thi dudi dang phan s6 ¢6 (i 86 bang 1 va miu s& [ dé thu
nho M :

I d

M D

bé dé dang trong sir dung, M thuong duge chon 14 nhing so
tron tram, vi du 200, 500, 1000, 2000...

(2-1)

Trén ban d6, mdi nguoi chi phan biét duge doan thing 16n
hon 0.1 mm vi vay ngudi ta Iy 0.1 mm [hm co s& xdc dinh do
chinh xdc cua ty 1é (1).

t=0,1 M mm (2-2)

Tir 2-2 nhén thay rang ty 1¢ bén dé cang 16n thi mic dé biéu
dién dia hinh, dia vat cng diy di, chi tiét va chinh xdc.

2. Thudc ty Ié: 1a dung cu tinh chuyén déi chidu dai qua lai
gilfa ban dé v mar dat,

C6 hai loai thirge ty 1¢: thude ty 1€ thang va thude ty 1¢ xién.

a) Theeoe 1y Ié .’h(f!.’g

Tren dugng thing dat lien tiép nhiéu doan thing a bang nhau,
moi doan do goi 1 don V1 o ban cua thde.

Thuong a = 2 em nd twong ting chi¢u dai chin ngoai thue dia
vit ghi true ti€p chiéu dai ndy Jén ting don vi thude.

Trén don vi co ban ddu thude, ngusi ta chia lam n phin bang

nhau va goi 1a do chinh xdc cha thude ty 1¢ thang: t, = —
n

Hinh 2 - 1 bigu dién thuéc ty & thing v6i M = 5000 va a = 2cm.
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Ty 1& 1: 5,000

Hinh 2-1

Khi st dung, ding compa do va dat truc ti€p kén thude ty 1é 12
xdc dinh duoc tri s6 do dai.

b} Tiuoe ty lé xién

Tuong tu nhir xay dung thude ty 1é thang, sau khi nhan duoc
cdce doan don vi co ban, ta dung cic duong vuong géc AA’, OO’
¢ chiéu dai bing don vi co ban (2cm) nhu hinh 2-2 va chia
chiing ra n phin bang nhau.

Qua cdc diém chia ké cdc dudng thang song song véi duong
ddy. Ti€p wce chia cic doan AO , A’O’ thanh m phin bang nhau
va ndi voi nhau theo cde dudng xién (0 day ly n=m = 10).

A 0 /5000
1T - B S —
T R S PR e
Akt b -— . e m—
n **-:H:;t‘-ﬁ':\ ; I 0 AR —
s .:E." 'L'*,.HI'LT | o i R —
ﬁL . + [ Lo |
i ]\M - i S S
A m 0 §7Y 20 30 400

Hinh 2-2
Do chinh xdc ctia thude ty 1€ xién t, 1a:
_AO _ A0 20

ty= = —— =—— =0,2mm
n.m 10.10 100



Nhu vay, véi ciing mot ty 1¢, do chinh xdc cha thude ty 1¢
xién cao hon do chinh xédc cua thude ty 1é thing m lan.

§2-3. PHAN MANH BAN 0

Pé tién loi cho in an va cho sit dung moi to ban do thudng co
kich thude gan nhu nhau (50cm x 60 cm} va cd mot s6 higu nhat

dinh, ¢ thé chia ban do theo
cdc Kinh tuyén va vi tuyén.

Quy udc qudc té quy dinh
ding t& ban dé 1: 1.000.000
lam co s& dé chia manh bén
dé. To ban d6 nay 1a nhimng
manh khi chia Trai dat thanh
nhiing dai vi tuyén 4° tinh tr
xich dao vé& hai cuc va duoc
dit tén theo cdc chir cii La
tinh A, B, C... va cdc c6t kinh
tuyén réng 6’ tinh tir kinh
tuyén 180" duege dinh s6 Arap
(1,2,3...) tit Tay sang Péng.

Vi du t& ban d6 1:1. 000.000
chita thu 46 Ha Noi ¢é 56 hicu
F-48.

Tir tg {2 1.000.000 chia
thanh cdc to ban dé ty 1& 1:
500.000

1: 200.000 va 1. 100.000
nhu hinh 2-3 va bang 2-1.

(U]
I3

a) F4F
A
L
¢
) F-48
T
P T
u %}77;:
| A
c) £F-48
P T 7
T i B
| i
i . R
il : ':
T T H
n " !_ T
i 1]
Hinh 2-3



Tir to 1 100.000 (vi du F 48-144) phin chia thanh cic manh

ty 1&  1: 50.000, 1: 25.000 va 1: 10.000 duge tién hanh theo
bang 2-2 va hinh 2-4.
Bang 2-1
| Kih
56 manh ban do e Vi du 0 hiéu manh
Ty 1é nim trong manh ' '
[48
A Ak
1:500.000 2x2 =4 2¢ 3" F48-D
1:200.000 6X 6 =36 40 1" F48-V]
1-100.000 12% 12 =144 200 30 Bdn-144
F48 -144
1
3|4 °
1: 10.000 B
c d
c D
Hinh 2-4
Bang 2-2
’ S6 manh ban | Kich thude Vidu s hieu manh
Ty 1¢ (I("i nam trong Ap Al
manh F48-144
150 000 2x2=4 16 15’ F48-144-A
1:25 00 4x4d =16 5 730" F48-144-A-a
110 (00 Ex¥ =64 2307 345 F48-144-A-u-1
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Té ban dé 1:100.000 phan chia thanh 16x24 = 384 manh ty
le 1:5.000. -

S6 hiéu ctia manh thi n ndo dé duge ghi la F48-144-(n). O
day n 1a chit s6 Ardp 1, 2... 384.

Lay manh 1:5.000 chia ra 2x3 = 6 manh ty ¢ 1:2.000

S6 hiéu ctia manh 1:2.000 1a s6 hiéu ca ménh ty 1¢ 1:5.000
kem theo | trong 6 chita, b, ¢, d, e, f.

Vidu : F48-144(135-d).

D6 v6i ban dé ty 1& 16n (ién hon 1:5.000) thuong phan manh
theo ludi toa d6 6 vuong vdi cdc kich thude khung 50cm = 50cm.

§2-4. BTEU DIEN DIA HINH, BIA VAT TREN BAN DO
1. Biéu dién dia vét

Dia vat 4 nhing vat thé do thién nhién hay do con ngudi tao
ra nhut s6ng sudi, rimg niii, thanh phe, lang mac...

Céc ki hiéu bidu dién dia vat phai don gian, rd rang va théng
nhat. Cdc dia vat ¢6 kich thuéc khdc nhau nén biéu dién chiing
lén ban d6 ciing khic nhau:

a. Bidu dién dia vat theo ty 1&: d6i voi nhimg dia vat ¢6 hinh
ding, kich thuéc ré rang nhu ao ho, sinh 14y, lang mac, theo ty 1¢
ngudi ta vé truc ti€p 1én ban dé ding hinh dang va kich thudc
cua ching.

b. Biéu dién dia vat khong theo ty 1&: d6i vé6i nhiing dia vat c6
kich thudc nhé ma theo ty 16 ban dé khong thé thuc hién dugc
nhir cay doc 1ap, giéng nudc, nha tha... thi ding cdc ki hi¢u de
biéu thi. Cic ki hieu nay da duge quy dinh boi Cuc Do dac va
Ban dd Nha nudc.

34



c. V6i nhitng cong trinh dang tuyén nhu song suéi, dudng
giao thong, bién gidi... ngudi ta két hop hai cich biéu dién trén.

2. Biéu dién dia hinh

Bia hinh 12 hinh ddng cao thdp khic nhau clia mat dat e
nhién. Co6 nhiéu phuong phdp biéu dién dia hinh: ké van, t6 mau,
ghi s6, dudng déng mdc...

a) Plicong phdp ke van:

Dung cdc nét ké dint doan biéu dién déng dat theo nguyén tac
dia hinh déc cdc nét ké ngan, dam va dly; dia hinh thoai cdc nét
ké dai manh va thara.

Phuong phdp nady cho phép nhin duge khdi quat dia hinh,
song ban vé& t3i, khong biét d¢ cao chinh x4c clia moét diém hoic
cta mot khu vue. Phutong phdp ndy duge st dung trong céc ban
d6 cd hay ban dé du lich ty 1¢ nho.

b) Plutong phap té man:

Ding miu sac va d6 dam nhat d€ biéu dién dia hinh. Thong
thudng doi nii duge bicu dién bing mau nau, hé théng thiy vin
(song, sudi, bién...) bi¢u dién bing mau lam. Niii cing cao, song
bién cang su mau cang dam. Dia hinh (iép gidp v6i hai loai trén
la dong bang thudng duge biéu dién bang mau xanh 14 ma. Do
d6 khi nhin vio bin d6é ngudi ta cam nhan duge sy cao thap clia
cdc khu vue. Tuy vay cling khong cho chinh xdc cdc thong sé vé
dé cao cta diém hoic khu vuc.

. Phuong phdp ghi do cao theo diém:

Ngudi ta ghi truc 1i€p do cao cita cdc diém dac trung dia hinh
1¢én ban d6. Uu diém cla phuong phap ndy 1a cho biét chinh xic
do cao cua diém, ctia khu vue cdn nghién ci nhung khong cho
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biét khdi quit duge toan b khu vire, mat khic do ghi d6 cao cha
nhi€u diém nén ban vé 16i.

d. Plucong phep dwong déng miic:

Dudng dong mac 1a dudng néi lién céc diém cé cung do cao.
N6 ciing chinh 13 hinh chiéu ciia grao tuyén giita mgt dat ty
nhién va mat thiy chudn quy uéc (hinh 2-5),

Hinh 2-5

Duong déng miic ¢6 cdc dic tinh sau:

- Budng déng miic lién tuc va khép kin.

- Cic dudng dong mite khong cat nhau.

- Cdc dudng déng muic cang sft nhau, mat dat cang déc. Cic
dudng déng mic cang xa nhau, mat dat cang thoai.

- Pudng vuéng géc vdi hai duwdng déng miic ké nhau 1a duong
déc nhat.

- Hiéu 6 d¢ cao gitta hai duomg déng mic ké nhau 1a khoang
cao déu h. Lua chon khoang cao déu phu thuéc vao ty 1¢ ban dé,
d6 doc clia bé mat dia hinh. . Khoang cao déu thuong duge chon
vdi cdc gid tri 0,25m; 0,5m; 1,0m; 2,0m; 5,0m; 10,0m...
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Céc dudng déng mic duge thé hién bang nét lién, mau nau
(d61 véi dia hinh trén can) hodc mau lam {dsi véi dia hinh dudi
nude) cdc dudng déng miic nay 1a cdc dudng déng mic chinh.
Dé dé& dang khi st dung ban do dia hinh, ct céch 5 duong dong
mic ngudi ta lai to dam mat dudng va ghi do cao cua no {quay

_vé phia cao) vi dudng dam nay 12 dudng dong muc cdi.

O nhitng khu dat it déc, dé bidu dién cdc chi tiét nho cua dia
hinh, ngudi ta dung dudng déng muc phu (duong dong muc bd
tro) c6 khoing cao déu bing nira khoang cao déu clia dudng
déng mutc chinh vi né dugc biéu dién béng nét dut.

Vi nhimg noi do ddc 16n hon 45°, cic dudng ddéng mitc gan nhu
chap vio nhau, ngudi ta s€ diing cidc ky higu déc biét dé biéu dién.

Tuy hinh ding miit dat rat da dang nhung theo phuong phap
dwdng déng mic cé thé chia thanh cdc dang dia hinh chu yéu
(hinh 2-6).

Hinh 2-6
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R& ring phuong phép dudng déng mic cho phép ta nhin duoc
toan canh cda dia hinh mat dit dong thei ciing cho biét dé cao
khu vite cdn nghién ciu.

§2-5. SUDUNG BAN PO

I. Khai niém

Bin d6 14 tai licu géc khong thé thi€u trong céc giai doan cta
cong tic khao sit quy hoach, thict ke va thi cong cdc cong trinh.
DE sir dung t6t ban d6, can phai hiéu duge ban chat, noi dung, ¥
nghia cua tat ca nhiing chi, s, ki hi¢u... trinh bay trén 1&5 ban dé.

Céc 6 liéu thu duoc tir ban dé cang tin cay néu ty 1¢ ban dé
cang 16n, khoang cao déu cang nhoé va thdi gian bién vé cang gin
hién tai..,

Trong qua trinh sir dung ban dé, déi khi ngudi ta cén phai
dinh huéng ban dé d¢€ dsi chidu vai thue dia. C6 hai cich dinh
hudng:

Dung dia ban: dat dia ban len t& ban dé tra; phang sao cho
kim dja bin & vj trf can bing tr do, dudng 180" 0° clia dja ban
tring v6i khung ding caa ban dé, sau dé xoay t& ban dé cho dén
khi kim dia ban chi s6 0.

Dinh huéng theo dia vat: chon trén ban dé mot dia var dang
tuyén (duong x4, séng ngoi...) mang ban dé t&i gan dia vat dé
ngoai thuc dia réi xoay t& ban dé sao cho hudng cita dia vat trén
ban dé6 tring v6i huéng cia dia vat ngoal thuc dia. D€ trénh
nhdm 1an, cdn quan sat cdc dia vat khic nim & haj bén dia vat
dang tuyén da chon.
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I1. Xdc dinh cic yéu to trén ban do
1. Xdc dinh toa do dia ly ciia mét diém

Trén mdi 1 ban do, bon géc khung ghi gid tri do kinh, do vi.
O mébi canh khung ban dé ngudi ta chia ianh nhimg khoéing
tring den biéu thi gid tri d6 kinh va do vi chan dén phit goi la
thang chia do. Néi cdc diém cé ciing gia tri & cic canh khung ddi
dién s& duge [udi toa do dia ly.

aA¥

AA

A v
Hinh 2-7
Tir diém M céan xdc dinh toa do dia 1y, ké hai dudng thing.
Mot dudng song song vdi canh 6 kinh tuyén va mot dudng song
song v6i canh 6 vi tuyén. Do cdc doan thing MH vh MV sé tinh

duge céc gia s6 A va AX. Khi dé toa do dia ly dié¢m M sé la:
Pu=0;+ A 2-1)
=2+ AL (2-2)

2. Xdc dinh toa do vudng géc ciia mot diém

Gia sit cdn xdc dinh toa d6 vuéng géc clia diém 1. Trén co s&
ludi toa dd 6 vudng ¢ san trén ban do, tac 6 vubéng cé chita
diém I (gi6i han bdi cdc dudng X, X,,, Vi, ¥,.,) nhu hinh 2-8. Qua
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g6c Tay Nam ciia 6 vuong va diém | ké duomg thing, x4dc dinh
duec cde doan a, b va c.

Yirr

Hinh 2-8

Khi d6 toa do vuong géc ciia didm I sé1a:

X, —X. 5
Xp =X+ 205 (2-3)

L a (2-4)

3. Xdc dinh do cao ciiq mot diem

Qua A, dung duong vuong géc vai 2 didmg dong mitc ké
nhau (H, H,,,) va do c4e dai luong a, b (hinh 2 - 9), khi dé do
cao ctia diém A 1a:

H,=H+ i"‘—;}ha
' a4+b
(2-5)
H -H
HA = Hm il el et
a+b
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"D

A b Hivp
a
— ____/Hr'
Hinh 2-9

Trudng hop A nam kep giifa hai duong déng mic cing do cao
thi do cao cba A dugc Ky gin ddng 16n hon hay nhé hon do cao
dutmg déng mitc gan nhdt mot khoang gan bang nita khoang cao
déu (0,5h).

4. Xdc dinh d6 dai

Xic dinh do dai mot doan thiing: dilng compa va thude ty 1&
do va tinh truc ti€p ra chiéu dai cua doan thang dé.

Kic dinh do dai cua mot doan cong:

_ Chia dudng cong thanh nhiéu doan nho va xem méi doan
ho nhu mot doan thing. Xdc dinh chiéu dai cha cic doan théng
d6 va cong cde két qua lai.

- Dang mdy do duong cong: dat banh xe cua may & mot dau
dudng cong Vg Vi s6 doc ban dau la u, Lan banh xe doc
duong cong cho dén diém cudi cing, doc dugce s6 doc u,. Chiéu
dxi dudmg cong d dugc tinh theo:

d =k (u,-up) {2-6)

véi k 12 gid tri mot khoang chia cia mdy do.
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5. Xde dinh d¢ doc va goc doc ciia doan thing

Mudn xdc dinh do déc hoic go6c dée cha doan thang, trude
tién can xdc dinh d6 cao ciia diém diu H, va diém cusi H, cling
nhu chiéu dii bing ctia doan thing d.

Do déc i %: i= H -H,

(2-7)

d
Gée déc V- V= artgH—C;i
Trén co s cong thiac (2-7), (2-8) nguot ta xay dung cdc biéu
dé do ddc va géc nghiéng. Nhitng bi€u d6 nay dugc bé tri & gbc

phia Nam cila t& ban dé.

(2-8)

D¢ xdc dinh do déc dia hinh giita hai diém nao dé, ding
compa do Khoang cich giita ching, giit nguyén khiu do va dat
lén bi¢u dé. Tinh tién compa song song vdi truc tung cho 161
khi mét diu compa tring véi duong cong va dau con lai tring
v6i truc hoanh, vi tri nay chinh 1a gid tri do déc gilta hai diém
(hinh 2-10).

= L(%)

Hinh 2-10
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6. Xdc dinh tuyén c6 d¢ doc cho trudc trén bdn do

Gi4 sir cdn xdc dinh tuyén ngin nhdt ©r diém A t6i diém B
trén ban 46 véi do déc i (hinh 2-11). Tir khoang cao déu va do
doc 1 ta dé dang xdc dinh khodng cdch nam ngang nho nhat a
trén ban d6 tuong tng véi do doc i:

a=—- (2-9)

Hinh 2-11

Trong dé M 12 miu s ty 1¢ ban do. M khiu dé compa bang
gié tri a dd tinh, tit A theo hudng t6i B, 14n luot dit cdc khiu do
d6 sao cho chiing cat céc dudng déng mikc k& tiép tai cdc diém
Pis P2 (hodc 1, t). [t nhét chiing ta nhan duoc hai tuyén thoa
min d6 doc i. Theo yéu cdu clta thi€t k& s& chon dugc tuyén
cin thiét,
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Trudng hop khdu do compa khong cét dudng déng mitc k&
ti€p, nghia la dja hinh khu vye dé c6 do doc nhé hon do déc thigt
ke, khi d6 ¢6 thé chon mot vi tei bt ky dé phdt uién tuyen. bay
fa van dé duge g dung nhi¢u khi xay dung cdc cong trinh dang
tuyén,

7. Xdc dinh dién tich trén bdn do

Tuy theo hinh dang cta khu vue cin x4c dinh dién tich trén
ban do, d6 chinh xdc yéu cdu m si dung moét trong cic phuong
phap sau:

«) Phitong phap gidi tich: ap dung trudmg hop dién tich cdn
xdc dinh 1a mot da gidc.

* Néu cde dinh da gide da biét toa do (X;, ¥;) va duoc ddnh s6
thit ty thee chiéu kim déng hé (hinh 2-12), dién tich da gidc tinh
theo cong thic:

2z, )

7
(s 1) 3z

“(x4. Yy)

(s, ys)

Hinh 2-12
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1 n
A="2—in(y-.+l—y1_|) (2-10)
1=l

l 113
A=Eg)’i(xi+s_xi-|) 2-11)

Vi du: Tinh dién tich cia da gidc theo s6 liéu sau:

[ Dinhdagisc | 1 | 2 3| 4 5|
x(m) 300 800 1200 100 400 ‘
y{m) 300 400 600 1000 | 1200

Gia:

Theo (2-10) ta co:
2A = X,(y+Ys) + Xa(yay ) + X (Yaorya) + Xu{ysya) + X5y -y)
(2-12)
Thay s6:
2A = 300(400-1200) + 800(600-300) + 1200(1000-400) +
+ 1000(1200-600) + 400(300-1000) = - 240.000 +
+ 240.000 + 720.000 + 600.000 - 280.000 = 1.040.000
A = 1.040.000: 2 = 520.000 (in°)
Chit ¥: Tir (2-12) cling ¢6 the viét:
2A = XYa+ KaYa+ Xa¥oto F X Yo b X Y- XY - XY - XYy
(2-13)

Néu viét toa do cic diém dudi dang phan s6 (1t s6 11 x, mdu

s6 1a y) va xép thir tu nhu (2-13) khi dé vé& trii cua (2-13) bing
hiéu ctia t6ng cac tich toa do két ndi bang nét lién va téng cdc
tich toa do két néi bing nét du.
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-

- %3 T,
“TTS _/><‘“-~‘. y ST

4 \< xﬁ \< X'I
yi© s ¥
Hinh 2-13
So dé (2-13) rét tien lgi khi ding mdy tinh dé tinh todn.

# Trudng hop khong biét toa do cdc dinh da gidc: chia da gidc
thanh céc tam gidc, do tat ¢a cdc canh chia tam gide, khi d6 dién
tich clia tam gidc thit i 1a:

R yriery e B R T
Trong d6: p, = Eiit;;j-ic—" . a, b, ¢;1a chiéu dai cac canh cla

—

tam gidc i va dién tich cua da giac la:

A=3YA, (2-15)
i=1
Phuong phap giai tich cho do chinh x4c cao hon cic phuong
phap khac (dat 16t 1% 50)-

by Plncong phdp do gidi: dp dung trong trudng hop kKhu vue
ciin xdc dinh dién tich c6 dudng bao batky.

* Xiic dinh bang lu6i 6 vaong:

Trén td gidy béng, xay dyng lubi & vuong 5ao cho mdi ©
vuong cé canh tit 2 dén 4mm. Phil luéi 6 vuong 1én hinh cén do,
dém s¢ o vuéng nguyén nam trong dudng ranh giéi, cac O
khuyét ¢ mép hinh duoe dén lai cho di thanh 6 nguyén qua udc
lugng bing mat. Dién tich khu vue bing s6 & vuong nhan vdi
dién tich mot 6 vuong tinh theo ty 1& ban dé.
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* ¥ic dinh biang ludi cac dudmg song song:
. =]

Ké nhitng duong song song cdch déu nhau mot khoang a
(a = 2+4mm) trén gidly béng. Phi ludi cic duong song song 1én
hinh cén do. Dién tich clia hinh bing téng dién tich cic hinh chit
nhat ¢é chiéu rong bing a con chiéu dai do truc tiép theo cdc
dudmg trung binh ciia bing bi giGi han boi ditgng bién cua hinh.

Phuong phip dé giai ¢é uu diém la don gian, nhanh chéng
nhung d6 chinh xdc thip (2%-5%). bé kiém tra vi nang cao do
chinh xdc, phuong phdp ndy thudng duoc thuc hién vai ba lin
trén cang khu vue can xdc dinh. K&t qua cudi ciing 1a trung binh
cong cua cdc 1an do.

) Plucong phdp co hoc (ditng mdy do dién tich):

Phuong phap niy 4p dung cho khu vuc cé dutng bao hinh
dang bt ky. Uu diém cia phuong phdp nay la don gian, nhanh
chéng va dap tng duge d6 chinh xdc ma cong tic xay dung yéu
cau (5%).

Mady do dién tich ¢6 cdc bo phin chinh: canh tay don cuc,
cénh tay don quay, binh xe quay, bo phin doc s6... (hinh 2-14).

Hinh 2-14
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Tuy theo dién tich cin do nho hay 160 ma vi uf dat kim cue O.
Neu khu vyc do dudi 400cm” trén ban do, kim cue O nam ngoai
ranh gii cin xdc dinh, ¢dn néu I6n hon dat kim cuc bén trong
cua dudng ranh gidi.

Gia str can do khu vire nhu (hinh 2-15) ¢6 dién tich twong dét
nho. Bat kim cuc O & ngoai ranh gidi do.

Hinl 2-15

- Nua vong do phai P (b6 phan doc 6 ¢ bén phai dudng néi
Kim cuc véi kim quay OA). Bat kim quay 1én diém A bit ky
trén dudng bao, doc s6 doc ban diu n,. Di chuyén kim quay
theo dudng bao thuan chiéu kim déng hé cho dén khi lai A,
doc s6 u,.

Dién tich hinh cén do 1a:

A=c{n,-n) (2-16)

Trong d6 c la gid tri méi khodng chia cda may do dién tich, ¢
duoc xdc dinh bang thuc nghiém.
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- Ntta vong do trii T (bé phan doc 6 niun & bén trai duong A,)
lam tuong ty nhu nira vong do phai.

Két qua nhiin duge i trung binh cong cia hai nira vong do.

bé xic dinh ¢, dung mdy do dién tich & trén do mot lieph di
bict dién tich A, (thuomg la vai ba 6 vuong clia (w6l vudng géc).
Khi dé ta nhan duoc:

c= Ao (2-17)
n, —n,
bé dam bao do chinh xdc phai diing tim ban d6 khong nhiu
ndl, gdp nép va dat Ién mat ban phing. Khi do ban kinh quay R
phii khong d6i va bing gid tri khi xde dinh c. B6 tf diém cuc
sao cho goc & khép khi do tir 307 dén 150",

8. Lap mdt cat doc nho bdan do

Gia str can Jap mat cat doc dia hinh theo huédng AB trén ban
d6 nhu hinh 2-16. Dit to gidy k¢ ly theo huéng AB, dénh dau
tit ca ciic diém giao nhau giffa duong AB véi cic dudng déng
mic. Tir nhitng diém nay, dung cdc duding vuéng géc véi AB,
trén do dit do6 cao cua ciac duong dong mie tuong tng theo Ly
I¢ ditng cua mat car. Noi ddu mut cia cic doan vuéng goc nay
bang dudng cong, ta nhian duge mat cit ditng dia hinh theo
huéng AB.



2 —

68

87

85

b6 cao

Khoang cich
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Cau hoi va bai tap chwong 11

t. Bdn do va binh d6 giong vd khdc nhau & nhitng diém nao?

2. Cé 16 ban do ty 1& 1:10.000, hoi khoang cdch nho nhit
ngoai thire dia 12 bao nhién dé ¢6 thé bicu dién 1én bin dé de6?

3. Hay trinh bay:

a. Nguyén tac phan manh va ghi s6 hiéu cho cic t& ban dé ty
le 1:1.000.000?7

b. Nguyén tac phan manh va ghi s6 hiéu cho cdc t& ban dé ¢6
ty 1& 1én hon?

4. Dia vat 1a gi? C4c cédch biéu dién dia vat?

5. Dia hinh la gi? Cac phuong phdp biéu dién dia hinh? Tai
sao0 ngay nay nguoi ta st dung phuong phip dudng déng muc
trong biéu dién ban dé dia hinh?

6. Trinh bay cdc phuong phdp xdc dinh chiéu dai gia hai
diém thudc mot tuyén nao dé trén ban do?

7. Céch str dung ban dé dé xdc dinh do déc mat dit gifia hai
diém? Ap dung phuong phap nay dé xdc dinh tuyén da biét do
doc nhu the nao?

8. Cac phuong phip xdc dinh dién tich mot khu vuc trén ban
do? Piéu kicn dé dp dung cho mdi phuong phip?

9. Cdch sir dung ban dé dé xay dung mit cit doc dia hinh?
0. Bai tap:
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Bai tdp 2-1: Trén ban vé ty 1¢ 1:1.000 ¢6 2 diém M va N
(hinh 2-17). Diém M da biét toa do (x,, y,) . diém N duoge xic
dinh toa d6 qua cdc thong s6 a, b, ¢. Hiy xdc dinh géc dinh
huéng o, biét:

X, = 1800,00m
M
y, = 2400,00m

a=453mm
b=1247mm
c= 165,6111%
L0 ¢ /
N
b
>/ = f7'%]
oz
1800 ™
M
2400 2500

Hinh 2-17
Bai tdp 2-2: Tinh do déc doan thang AB theo hinh (2-18) va
cdc s6 lidu do duge nhu sau:
Ty 1& ban v& 1:2.000
a = 6mm

b =8mm
d,; = 55,2mm

52



Hinh 2-18

Bai tdp 2-3: Tinh dién tich khu vuc gidi han béi da gidc (hinh
2-19) vai s6 liéu & bang sau:

biém x(m) y(m)
1 5110.25° 622047
2 5255.60 6130,55
3 5400.75 6240.,65
4 6350.,55 6400,35
5 5210,15 | 6350.46
3
|
2
1 :i
Hinh 2-19
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Bai tdp 2-4;

Cdc diém dic trung dia hinh cia mot khu vue duge thé hién
trén ban v& nhu hinh 2-20. V& cic dudng dong miic cia khu vuc
d6 v6i khodng cao déu 13 1m.

— -

48.41 50.52

48.39
49,13
4738 45.56 47.24 46.68
a3
4438
46.3] 1S
Hinh 2-20
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Chuong I

KIEN THUC CO BAN VE SAI SO

§3-1. KHAINIEM VA PHAN LOAI SAI SO

Do dac mét dai lugng 1a dem so sénh né véi mot dai luong
cung loai duge chon lam don vi.

Dé xdc dinh mot dai lugng do, phii ding dung cu do réi tién
hanh do theo mét phuong phdp do nao dé trong moi trusng do
nhdt dinh. Song khéng bao gir ¢6 duoc dung cu do tuyét doi
chinh xac, mét phuong phdp do thit hoan chinh, con méi trudng
luén luon thay déi. Do viy bat cir mét két qua do nio ciing chia
sai s0.

Sai s6 (A) [a higu s6 gifta gid tri do (/) va tri thuc (X) cla dai
lugng cén do.

A=T71-X (3-1)

Tuy theo nguon géc, dac tinh ma sai s& chia ra céc loai: sai
1am, sai s& hé théng vi sai s6 ngdu nhién.

I. Sai lam: La sat s6 gay nén do thi€u cén than, nhdm 14n
trong khi do, ghi, tinh...

Vi du: Khi do khodng cdch nhim hin mét doan thude. Sai
lam thudng c6 gid tri 16n nhung dé phat hién va loai trir néu ¢é
bién phdp kiém tra.

55



2. Sai s6 hé thong: La sai s6 gay nén do su thiéu chinh xic
cua dung cu do, do théi quen ctia ngudi do, do ngoai canh thay
doi (nhig¢t do, do am, chiét quang...)

Vi du: Dung thude vai cuen ¢é chiéu dai danh nghia 20,00m
de do doan thang ndo dé, nhung chidu dai thit cta thude khi do
lal 12 19.99m. Nhw vay moi 1an dat thude sai s6 lem, day 1a sai
s6 h¢ thong do dung cu do gay ra.

Sai 56 he théng ¢6 tri s6 va ddu khong déi sudt qua trinh do.

D¢ loai trit hofic han ché dnh hudng cla sai s6 hé théng can:
kiém nghiém va diéu chinh dung cu do, ap dung phuong phap do
thich hop hedc tinh sé hiéu chinh vio két qua do.

3. Sai s6 ngdu nhién: La sai s6 xuit hién do diéu kieén do
tuon ludn thay déi.

Vi dy: Khi do cao hinh hoc, s6 doc theo cic day chi ¢é chtia
sai 80 do mia bi nghiéng, do uée tugng khi doc 56, do khic xa
anh sing...

Qua nghién citu |y thuyét va thue 1€ cho thiy sai s6 ngau
nhién ¢6 thé duge coi 1 nhitng dai lwong todn hoc ngiu nhién
tuan theo ludt phan b chuan clia Gauxo vi ¢é cic tinh chat sau:

+ Trong dicu kién do nhat dinh sai s& ngdu nhién khong
vuieot qud mot gidt han nhat dinh.

+ Sai 86 ngau nhién cé tri s6 tuyét doi cang nho thi ¢6 kha
niang xuat hién cing nhiéu.

+ 56 1an xudt hi¢n cita sai s6 ngdu nhién duong x4p xi s6 ldn
xudt hién cha sai 6 ngdu nhién am

+ Khi 56 idn do tang 1én vo han, s6 trung binh cong cila sai 86
ngau nhién tién téi 0.
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Lim [—‘A] =0 (3-14)

n—rt I;
§3-2. CAC TIEU CHUAN PE PANH GIA KET QUA PO
CUNG PO CHINH XAC
* Pé danh két qua do cling do chinh xéc (cic két qua do nhén
duoce trong cling mét diéu kién do), ngudi ta dung cdc tiéu chuin
sau;

1. Sai 56 trung binh

Sia|
g==—
n

(3-2)

Trong d6: A sai s6 thuc lan thi i
n : s0 lan do
Vi di 3-1: Hai nhém A va B cling do cdc goc trong mdt tam
gidc v6i 10 lan do va sai s6 khép clia méi lan do 1a (don vi gidy):
Nhom A: +4, -3, -5, 43, +2, -1, +5, -4, -3, +4.
Nhém B: -1, +2, -8, -3, +2, -2, +9, +1, -4, -2.
Theo (3-2) , sai s0 trung binh cia méi nhom la:
0,=3"4 0p=3"4
Né&u chi dung sai s6 trung binh thi hai nhém do chinh xdc
nhu nhau.
2. Sai s trung phuong (m)

D¢ khuyéch dai pham vi bién dong cila sai lech Gauxo dé
Xudt sai $6 trung phuong:
i

m:iV”AnA]

(3-3)



Vi vidu (3-1) ta co- m, =33"6 va m,=+4"3

Nhu vay nhém A do chinh Xac hon nhém B.

Cic cong thiic trén déu dugc 1ap vai sai s§ thue A | song trén
thie ¢ rdt nhiéu (rudmg hop khong thé biet duoe i thie X. Vi
vay Beexen di dua ra cong thic tinh sai s¢ trung phirong:
vy

m =t | [l (3-4)
Vn-1
Trong d6 @ vi=/-L 13 sai 6 xac sudt mhat
L [a tri xdc suat nhat

Tir cée cong thire (3-3)va(3-4) ta thiy do chinh xic tang khi

$6 lan do tang.

3. Sai 56 xdc sudt p

La sat 6 ngau nhien ma trong di€u kién do da bist nhitng sai
$6 ngau nhién ¢6 trj s§ tuyét d6i nho hay 1én hon né déu thudmg
gap nhu nhau trong day do.

Neu viet cdc sai 6 ngau nhién theo thit tu tang dan thi sai so
O Vi trf gifia clia ddy s¢ c6 gid tri gdn bang sai s xdc suit.
Ciing ¢6 thé tinh sai s6 xdc sua thong qua sai s¢ trung

phuong m:

pP=--m (3-5)

4. Sai 56 tuyét doi va sai 56 tuong doi
Céc loai sai s6 trén 12 sai s§ tuyét doi, ching déu c6 don vi do.
Néu chi ding cde sai s6 tuyet doi doi khi khong thé danh gi4

duge do chinh xdc cia cdce diy do.
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Vi di 3-2: Té A do chiéu dai 1000m véi sai s6 20cm, 16 B do
chiéu dai 600m véi sai s6 15cm.

Trong trudng hop nay ta su dung sai sd firong dor —la ty so
gilta sai sO tuyét doi va tri s0 cua dai luong do.

Theo vi du 3-2 , két qua la:

I 20 1
T~ 100000  5.000
I E
T 60000 4.000

Nhu vay t6 A do chinh xédc hon 16 B.

§ 3-3. SAI SO TRUNG PHUONG CUA MOT HAM SO CAC
DAL LUGNG PO

1. Ham tuyén tinh
Xét ham s6: Z=X+Yy (3-6)
Vi x, vy 12 cc dai lugng do doc 1ap, twong tng ¢ cdc sai 56

thic A, va A. Khi x, y thay d6i mot lugng A, , A, thi ham s6 z
clng thay déi mét lugng A, , nghia la:

Z+A=(X+A)+ (Y +A)

A=A +A, (3-7)
Néu méi dai lugng do duge do n ldn, nhu vy ta ¢6 n dang

thiic dang (3-7). Binh phuong ¢4 hai v& clia cdc dang thic trén. ta
¢6 n dang thdc ¢6 dang:
2 A2 2
Ny = A+ +2A4,
Cong cdc dang thic trén lai va chia cho n, ta c6:

(3-8)
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A 1845, 18,4)] 144

n n n n
Theo tinh chit ciia sai 6 ngdu nhién, ta ¢é thé bo qua s6 hang
cudi cling:

(3-9)

[A A (AA]
=" S N
n n n
Trén co so cong thic (3-3), ta cé:
m,=m’, + m’, (3-10)
Tir (3-10), ¢6 1hé suy ra cho him cé n bién s6:

Z=kyt KX, kox, £tk x

nn

(3-11)
Trong doé x, x.,... x, 14 cdc bién s& ddc lap, tuong (ng c6 cdc
sal s6 trung phuong m,, m, .. m,.
ko, ki, k, .. k, 12 cdc hing s6.
Khi d6 sai 56 trung phuong chia ham z 58 13-
m’ =k’ m? +kSmi+. + K*m’, (3-12)
Vi dy 3-3: Trong tam giic ABC, dé xdc djnh'géc C ngudi ta
do cdc géc A va B nhan duoc s6 11éu sau:
A =5318'19" v6im, = +3"
B =69"3527" véi my= +4"
Tinh gia tri géc C va sai s6 trung phuong m,.
Giai:
C=180°-(A +B)
C=180"(3"18'19" + 69°3527")
C=357°06'14"
Sai 56 trung phuong m, tinh theo (3-12):
m’c=m’ + m?,
m’e= 3>+ 4*=25
->me=+5"
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Gid tri clia géc ClAC=57%06'14" + 5"

2. Ham s6 dang tong qudt
(C6 ham s0:
z=1{(x,, %... X,) (3-13}
X, Xa... X0 Céc bién s6 doc lap
A, As... A Cac sal s0 thite tuong ling cua cdc bien so.
Ta cé thé viét:
z+ A, =1(x,+A; XA X FA) (3-14)
Khai trién theo chudi Taylor va b6 qua s6 hang phi tryén tinh
nhan dugc:

ol a A
2+ A, =1(X,, Xoeu X, ) + %f—A] +—L AL+t %-’—A"
"%, X2 OK;.
Nghia la:
3 e, ¢
A= —SA + LA+ + LA, (3-15)
g, d,, a,

“n

Trén co s6 (3-11) v (3-12) ta cd sai s6 trung phuong ctia ham

(a8 Y . (a Y . 2, Y .
m,=|—|m;+|—"| my+..+|—"| m _(3-16)
a.\;__ ax_, i ax“ )

Trong dé: a—f : dao ham riéng phan ctua ham z véi bién s6 x,

K

m;: sal s0 trung phuong cua x;
Vi dit 3-4: Do chiéu dai doan duong déec duge D = 50,00m;
m,, = 0,05 m , géc nghiéng V = 15°00 ; m,= £30”. Tinh chiéu
dai bang S va sai 50 trung phuong ctia né (hinh 3-1).
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Hinh 3-1
Giai: Theo hinh vé chiéu dai S 1a:
S=DcosV
S=50,00. cos 1500 = 48,29 (m)
Va sai s6 trung phuong cia chién dai S

,...|

oS . m-
mg'=( - -—)I‘ID (—-) .
p°
S Dsinv: B,
oV (,D

Thay $6 ta co: ing = % 0,05 (m)

Nhu vay chiéu dai doan do 1a: S = (48,29 + 0,05y m

§3-4. SO TRUNG BINH CONG VA SAI SO TRUNG PHUGNG
CUA NO KHI DO CUNG PO CHINH XAC

Trong Trac dia, mot dai lwong thuong duge do nhiéu lin vi
Q14 tri cia né 1A trung binh céc lin do.
Trong cling diéu kién do , mot dat lugng ndo d6 do n lin véi

cde trif, o ..., 1 v6i cdc sai s6 trung phuong wong ting 1a m, |
ms,... So trung binh céng L cia cic tri do la:

n

>
L= (3-17)
n
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L 1a ham cdc tri do /; , theo (3-12) ta nhan dugc sai s6 trung

. . 1., . | 1 .
phuongctaLlam,. m*=(— ymyT 4+ (—)ma L + ( )3mn‘
n

n n
Gia st m,=m, =... =m_ =m thi sai s6 m, ¢6 gia tri:
m A
m = —= (.'3‘*18)
\n

Tir cong thic (3-18) ta nhan thdy s6 trung binh cong ¢6 sai s6
7 .I’_ ~ o - nt N -~ - .~ a A
nho hon vn lan so voi sui $6 cha méi 1an do. Vi vay s6 trung
binh céng la s& ddng tin ciy nhat.

v, : [a 50 higu chinh ldn thiti, v, =/ - L
Sai s6 trung phuong cita s6 trung binh cong theo s6 hiéu
chinh la:
II'____[W]
Vin—Dn
Vi dy 3-5. Chiéu dai AB duge do 4 lan cung do chinh xédc véi
cdc ket qua nhan duge & bang 3-1. Hily xdc dinh $6 trung binh

(3-19)

m, =%

cong va sai sO trung phuong cita né cling nhu sai s& trung
phurong ctia méi 1an do.

Bang 3-1
Lin do L(m) vi=Ff-L (m) vy
1 178,75 -0,03 0,0009
2 178,82 +0,04 0,0016
3 178,76 -0,42 0,0004
4 178,79 +{),01 0,0001
L 178,78
z 0,00 0,0030




Sai $0 trung phuong méi lan do:
— s
L IWI . I.'E)'UO"U _
Vin-1 Vo3

Sat 56 trung phrong cia L:

30,03 (m)

m, = nl = 90_—') = 0,015 (m)
Vv V4

Vichkiéu dai ABla L = 178,78 £ 0,02 (m).

§3-5. TIEU CHUAN PANH GIA KET QUA PO KHONG CUNG
DO CHINH XAC

Trong thue t&, diéu kién do thudng thay déi nén cic két qua
do nhan dugc khéng cling do chinh xdc va nhu vay, khong thé
tinh todn theo céc biéu thic cia §.3-4.

Dé giai quyét, ngudi ta diing s6 bé trg cho viée tinh todn cling
mot e cice tri do khong ciing d6 chinh xdc, dong thai ciling cho
bi€t d6 chinh xdc cla cdc tri do. S6 d6 goi 1a trong s6 va tinh
theo cong thic:

P=F (3-20)
m;

Trong do:

P,- trong s6 cua lan do thi i

m, - sai 86 trung phuong cia lan do i.

) = C - hé $6 trong 56 ¢6 gia tri tuy chon. Tuy nhién C khong
déi cho tat ca céc tri do durge dem so sanh.

Khi 46 s6 trung binh céng L,cla didy do khdéng cung doé chinh
xac la:

_ |PI]

= (3-21)
[P]

P
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Qua (3-21) ta thiy P, cang Ién thi tri do twong ung / chiém ty
trong cing Idn trong viéc xac dinh tri trung binh trong s6 L.
bay la bin chat trong s6 cla tri do:

Néu chon p = m;thi P, = { (trong s6 don vi). Khi dé p goi 1a
sai s4 trung phuong trong s6 don vi, duge tinh theo cong thic:

v]
=t — 3-22)
L Vn-1 (
Vi sal s0 trung phuong cia sd trung binh trong s 1a:
my, = &t (3-23)
VIP]
Thay (3-22) vao (3-23) ta co:
P,
m, = % | Py | (3-24)
V(n-1[P]

§3-6. CAC PON VI PO DUNG TRONG TRAC PIA
1. Don vi do chiéu dai

Pon vi do chiéu dai 13 mét (m). Mot mét 1a chiéu dai cla
1.650.763,73 budc song truyén trong chin khong clia nguyén 16
Kripton86 trong viing quang phé xdc dinh. Ngoai ra con hay
dung cic boi 6 va uée s6 cua mét nhu: kilomet (km), déximét
{(dm}, xangtimét {cm), milimét (mm)...

2. Pon vido goc

Géc duge do bang do () Grad (gr) hoac Radian (rad).

- Mot do (1°) 1a gid tri gée 6 tam chiin cung ¢6 chiéu dai bang

—— chu vi cua duong tron.
360

65



Q
Do con duoe chia thanh phut (1I'=— yva giay {(I"= —)
. p 60 glay 0

- Mot Grad (1gr) 1 gid u1 goc & tam chén cung ¢6 chicu dai

: I . . -
bing — - chu vi cua dwong fron. Céc udc $0 cia grad:

gr

Xangtigrad: I“ = =
100

e L
Miligrad: W
100

- Mot Radian (1rad) la gid tr] goc o tam chan cung cd chiéu
diii bing bin Kinh cua duomg tron. Cic don vi do ¢é thé tich

chuyén doi:
IRad = 57°,29578 = 63,66198n gr
1°=0,01745 Rad = 10/9 gr
¥ =(,1571 Rad =0°9

Pé dé dang chuyén doi cung tron tr don vi dii sang don vi
g6e vingue lai, ngudi ta ding he s& chuyén déi p:

p* =573
p'=3.43%
p'=206.265"
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Cau hoi va bai tap chuong 111

1. Sai 56 do dac [a @17 Phan loai sai 56 theo ban chat. Tat sao
sai l4m vA sai s6 hé thong ¢6 thé loai trit khoi két qua do?

2. Sai s0 ngiu nhién 14 gi? Néu cdc dac diém?

3. Trong do dac cling d¢ chinh xdc, ¢6 nhitng tiéu chuin ndo
ddnh gid do chinh xdc két qua do? Cong thiic tinh sai s& trung
phuong cua Gauxo va Becxen cé didém nlo gidng va khac nhau?

4. Thanh lip c¢ong thic tinh sai s6 trung phwong cia ham s6
cac két qua do doc 1ap?

5. Tai sao ngudi ta néi "S6 1rung binh cong 1a sd dang tin cdy
nhat"?

6. Cong thic tinh trong s6? Néu y nghia cha né trong viée xu
1y cdc két qua do khong cluing do chinh xac?

7. Bai tap:

Bai tdp 3-1: K&t qua do 8 1in mot gée bing B, nhan duge cdc
tri s6 ghi trong bang 3-2. Tinh tri s& trung binh gdc B vi sai s6
trung phirong cua géce tinh duoc.

Bang 3-2
Lin do Tris6do | Lindo | Tris6do
1 86°05'4 5 86°05'
2 26°05'3 6 R6°05'4
3 86°05'7 7 86°05'6
4 86°05'2 8 86°05'|
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Bai tap 3-2: Canh A-B duge do 6 1an véi s6 licu ghi trong
bang 3-3. Tinh sai s ttong déi canh A-B

Bang 3-3
z;‘in do Tn s& do (m) Lan do Tri 6 do (m)
! 18.896 4 18,887 |
P 18,892 5 18893 |
3 18,901 6 18885 |

Bai tdp 3-3: C6 tam gidc ABC (hinh 3-2). Céc tri s8 va sai 56

tirong Ung:

a=21546m £ 0.08m
¥=58173+ 073
B=71486+073

Tinh chiéu dai b cta canh AC v sai s6 trung phuong my,
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Chuong 1V
PO GOC

§ 4-1. KHAI NIEM

Goée 1a mot trong nhitng yéu 8 co ban clia céng tic trac dia.
C6 hai loai géc: gée bang B va géc diing V.

1. Géc bing B cha hai huong OA va OB 1a g6c nhi dién hop
boi 2 mit phing thang dimg, chita OA vi OB (hinh 4-1).

A

Hinh 4-1

Gid tri cia géc bang bien déi tir 0°-5360" theo chiéu kim
dong ho.

2. Géc ding V (cdn goi 1a géc nghieng) clia hudng ngdm
OA la goc tao bot huéng ngim v6i mat phang nim ngang P
(hinh 4-2).
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Hint 4-2
Néu OA nam phia trén mat phang ngang V mang gid tri
duong, trudng hop nguoc lai V mang gid tri Am.

Gid tri cha V bién dai tir 0° = 90",

§4-2. MAY KINH Vi

Mdy kinh ¥i 1a dung cu dé do géc bing va géc ditng. Ngodi ra
con ding dé do khodng céch va do cao.

Theo ciu tao, mdy kinh vi duge chia tam 3 loai:

- Mdy kinh vi kim loai: vinh d¢ [am bing kim loai va doc s¢
truc ti€p bing kinh ldp.

- Miy kinh vi quang hoc: vanh do lamm bang vat li¢u trong
suot, s6 doc truyén 1én kinh Iip qua hé théng lang kinh.

- Miy kinh vi dién tir: nhd bo dém vi man hinh ngudi ta dé
ding xic dinh duge s6 doc.

Theo do chinh xdc mdy kinh vi duogc chia thanh:

- May kinh vi d chinh xic cao véi sai s6 trung phuong do géc:
mp =1 0"5 + 23"

- Miy kinh vi d¢ chinh xdc trung binh véi sai sd trung phuong

do géc:

mp =+ 3" + £10"
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- Mdy kinh vi do chinh xdc thip véi sai s6 trung phuong

do gdoc:
my ==+ 10" + £60"

D la Joal nao may kinh vi citng gém 3 phan chinh:

1. Gid mdy: bang g6 hay bing kim loai, tao thinh bai 3 chan.
Cic chan c6 thé thay déi do dai.

2. Dé mdy: 1a bin d€ cé 3 6¢, ching dé cin bing may khi do
(hinh 4-3).

3. Than mdy:

- Ban do ngang va ban do ding.

- Ong kinh.

- Cac loai 6c khod, 6¢ vi dong...

«) Ban dé: trén do khac vach (theo
thang d¢ hay grad) gid tri tang theo
chiéu kim déng hd. Gi4 tri vach khic
tuy thudc vao do chinh xdac yéu cau
clia mdy. Dé xdc dinh dé& dang so doc,
trén ban do con ¢ vach chuiin (vong
chuin). Dé biél duge cic ban do di ¢
vi trf lam viéc hay chua nguoi ta gan
&ng thuy vao ban do.

h) Ong thity: c6 hai loai

- 6r1g thay dai: duge cdu tao tir mot
ong thuy tinh hinh tru véi mit trén
phia trong ¢6 dang cong tron, bdn kinh
R = 3m + 200m. Ong thiy duge dé Hinh 4-3
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day chat 16ng ¢6 do nhét thdp nhur ete hay cén néng réi han kin
lai. O nhiét do thuong, khéi chit long giam thé tich tao khodng
trong goi | "bot nudc”. Mat trén ciia dng thily ¢é ¢dc vach chia
cich nhau 2mm tuong tng v6i géc & tam t (hinh 4-4). Gid 1t
cang nho thi d6 chinh xdc cfa éng thiy cang cao (thuong t =
15" + 60"). Duong ti€p tuyén véi mat cong phia trong ciia ong
thiy va di qua diém giita ("di¢m khong™) goi 1 truc cita Ong
thity dai. Khi hai dau "bot nudc” déi xtng véi nhau qua "diém
khéng” truc éng thiy dai nim ngang.

v
1) u
/T]TL:O
1
Vi
|
W
y
{e
Hinh 4-4

- Ong thiy tron:

Mat trong ciia 6ng thily tron cé dang chdm cau, dinh mat
chom cau Ia "diém khong". Pudng bin kinh di qua “diém
khéng” 1a truc cia ong thuy tron (hinh 4-5). Khi "bot nudc” tap
frung, truc dng thity tron & vi tif thing ditg.

Bo6 chinh xac cta 6ng thay tron thap hon do chinh xdc cha
ong thity dat. Ditng 6ng thiry tron trong cdn bing so bo may.
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Hinh 4-5

) (j,ug kindi

Csc bo phan chinh clia ong kinh don gian (hinh 4-6).

Hinh 4- 6

+ Kinh vat (1): Tao hinh anh that cia vat. Anh niy nho hon
kich thurde vat vi nim cting phia vdi tiéu diém sau cla kinh vat.

+ Lu6i day chit thap (2): 1a mot tam kinh phiing trén do6 khac
lréi chi chi¥ thap (cdc vach chinh va ede vach do khoang céch).
Anh cta vat khi do s& nam trén ludi day chit thap .

+ Kinh mit (3): C6 tac dung nhu kinh lip qua d6 nhin thay
anh tren ludi day chif thap. Kinh mét ¢ thé di chuyén dugc nhs
mot 8¢ goi 1a 6c dicu tiéu.
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Khi thay doi vat ngim, vj tri dnh twong iing ciing thay déi
theo. DE dua dnh vé ludi day chit thap, nguoi ta bé trf mot thiu
kinh phin k¥ (4) gilta kinh vat vi lugi day chir thap dé thay déi
tieu eur sau cia kinh vat. Thau kinh phén ky di chuyén doc truc
nho 6c¢ dién anh (5).

Budng thing néi quang tam kinh vat véi quang 1am kinh mét
va di qua tam cua mang day chit thap Ia truc ngdm cia ong kinh.

B0 phéng dai clia dng kinh V*:
viz v 4-1

f.: tidu cu kinh vat

f.. tiéu cu kinh mat

Hign nay do phong dui ctia ong kinh tréc dia thuong tir 15 dén
30 lan, ving ngam 0,57+ 2°,

) Bé phén doc s6

De¢ doc duge dé dang va chinh x4c cic gid tri g6¢ trén ban do
Nguoi ta cau tao thém bo phan doc s6.

- P61 véi mdy kinh vi Kim loai diing du xich véi s6 do6 chinh
Xxac t = - ({1 gi& tri nho nhit cia vach chia trén ban do, n: sé

n
khoang chia trén du xich). Khi doc s6 ta tim vach triing cta du
xich va ban dé.

- Kinh hién vi thang vach dimg cho may kinh vi quang hoc.
Thang vach dugc khac truc tiép lén man anh cda kinh doc sd.
Mbi thang chia vach ¢6 gid tri bing / vA duoc chia thanh n
khoang bang nhau. Khi doc 6, dira theo vach khéc nio dé cia
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vinh do nam lot trong thang vach (hinh 4-7). Theo hinh vC $6
doc trén ban do ngang la 174"55°0.

-V&i mdy kinh vi dién tir, s6 doc thé hién truc tép trén man
hinh.

Hinh 4-7

§4-3. KIEM NGHIEM VA PIEU CHINH CAC PIEU KIEN
CO BAN CUA MAY KINH VI
Dé dam bao do géc duge chinh xdc, céc diéu kién hinh hoc co
ban cta may kinh vi phai duoc ton trong. Tuy nhién, trong qud
trinh stt dung, cdc diéu kién nay <6 thé bi phd v&. Vi vy, cin
phai kiém nghiém va diéu chinh ching.

1. Truc ong thiy dai trén ban dé ngang phdi vuong goc
voT truc quay cua may

a) Kiént nghiém

Sau khi can bing so bé mdy, quay mdy dé cho ong thiy day
song song vai dudag ndi 2 6c can nao do, xoay hai 6c can nay
nguoc chiéu nhau cho bot thity tap trung.

- Quay mdy 90, ding 6c cin con lai (6¢ 3) dua bot nudc
vao gitfa.
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- Quay mdy di 180", néu bot nudc khong léch hoac léch
khong qua nira khoang chia thi diéu kién ndy coi nhu thoi min.

Néu bot nude 1&ch nhi€u hon can phai diéu chinh.

B) Diéu chinh:

- Dung 6c¢ can 3 dua bot thiy vé mot nura s& cung léch.

- Diing 6c diéu chinh & diu ong thiy dai dé dwa bot thay
tap trung.

Thuong phai thue hién vai 1an cdc budc a, b diéu kién nay
mdi dam bdo.

2. Truc ngam ciia ong kinh phdi vuéng goc vdi truc quay
cua ong kinh
a) Kiént nghiém
Dit mdy o diém A, sau khi can bang mdy, quay mdy vé ngim
diem B (cich mdy 25 + 40m). Diém B phai 15 va do cao gin
bang d6 cao dng kinh. Po & hat vi trf éng kinh duoc céc tri s6 T
va P. Tinh sat léch:
P-T-180"=2¢ (4-2)
Néu 2¢ < 2t (t: do chinh xédc clia bo phan doc s6) thi coi nhu
diéu kién nay di dam bao. Néu 2c > 2t cin phai diéu chinh.
b) Piéwe chinh:
* G1lr nguyén tinh trang cita médy, tinh s6 doc di hiéu chinh:
P=P+c (4-3)
Tim s6 doc diing P' trén ban doé ngang. Lic niy day ding cia
ludi chi day chit thap léch khoi diém B.
* N&i léng cdc Se gilt lu6i day chir thap, diéu chinh dé trung
tam luéi day chit thap triing diém B sau dé vin chat céc 6c lai.
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Diéu kién nay thudng tién hanh mot s lan méi thoa man.

3. Truc quay cta ong kinh phdi vuong goc voi truc quay
ciia may

bat may kinh I cich tudong cong trinh 20 + 30m, sau khi can
bing mdy, ngim diém A 50 nét & trén cao, ¢6 dinh ban dé ngang.
Ha &ng kinh ngang tdm d¢ cao mdy, ddnh dau duoc diém A, trén
twong. Dio Sng kinh va lam tuong w duge diem A, ... Néu hai
hinh chi€u A, , A, vt ra ngodi chi kép ciia ludi chi thi phai dua
mdy vio xudng sita chita.

Pién kién ndy rat quan trong Khi sir dung mdy kinh vi chuyén
truc 1én 1dng cao, trong kiem tra su thang dimg ctia cong trinh...

4. Ddy chi dirng chinh l6i chit thap phdi thing dimg

a) Kiént nghiém

Sau khi can bang may, huéng 6ng kinh t6i mot diy doi treo
& noi khudl gié cich mdy 20 + 25m. Néu hinh anh day doi
triing v6i day chi dung thi diéu kién nay thoa mian. Nguoe Tai
hinh anh day doi v day chi ding tao v6i nhau mot géc lech,
can phai diéu chinh.

by Piéu chinh

N6i long cdc Ge giit ludi day chit thap va xoay ludi chi cho
dén khi day ding trung v6i hinh anh cia day doi, sau d6 van
chat cdc oc gifl.

Sau khi kiém nghiém va diéu chinh diéu kién nay can kiém
tra tai didu kién thit hai.
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5. Vi tri diém O cita ban dé ditng (MO) phdi on dinh gén
bing 0

Vi ui diém O 14 s6 doc trén ban dé dimg khi fruc ngam nim
ngang v bot thiy cua dng thuy dai trén ban dé ding tip trung.

) Kiém nghiém

Sau khi can bang mdy, ngam vé diém B (diy ngang chinh
tritng diém B) roi doc s6 trén ban do ding & ca hai vi tri, dugc
cdc s0 doc T vid P. Trude khi doc s6 phai chinh cho bot nuée cua
ong thiy daj trén bin d6 ding 1ap trung. MO duge xic dinh theo
cong thitc:

T +P+360°

2

MO (4-4)

b)) Dicw chinh

Diing 6c vi dong ban do ding dat s6 doc bang s6 doc da diéu
chinth sai $6 MO, khi dé bot nudc 1&ch khoi vi tri gifra. Diung vit
riéng cha ong thiy trén ban doé ding dua bot nide vao giita.

Sau khi diéu chinh xong phai kiém tra lai.

Quad trinh kiém nghiém va diéu chinh mdy kinh vi phai tuan
theo thit tu trén day nham dam bdo cho cic két qua di hiéu chinh
trude khong bi thay déi khi diéu chinh cic diéu kién tiép theo.

§4-4. PO GOC BANG
1. Thao tic tai moi tram do
1. Dinh tam va cdn may

Dinh tam mdy 1a 1am cho truc quay cila may di qua dinh goc
cin do (tam méc), con can mdy la dua truc quay clia mdy vé vi

78



tri thiang dimg. Trong thye t€, dinh tAm vA can mdy ¢6 lién quan
anh hidng 1an nhau, cén phai lam ding ddn nhu sau:

«) Pindt tém so bé: Sauw khi di van chat may vio ¢id ba chan
nh¢ ¢ ndi ¢d moée diay doi, dat so bo gid ba chan sao cho dau
nhon ctia qua doi roi vho tam méce. €8 dinh chic ba chan, khi d6
ddu qua doi ¢é thé ra khoi tam mdc. Néi fong 6c n6i, xé dich
may cho t6i khi dau qua doi tring tam mac.

b) Can may so bé: Ding ba 6¢ can di¢u chinh sao cho bot
thay cia ong thay tron trén ban do ngang tip trung.

¢) Dindi tam midy chinl xde: Néi long 6c néi, nhin qua bo

phan dinh taim quang hoc, dich chuyén mdy cho tam cia né
triing v thm moc. Van chit 6c nét.

d) Can may chinh xde:

bt cho truc éng thay dai trén bin do ngang song song vdi
duomg néi 2 rong 3 6¢ can mdy, van hai 6c nay nguoc chién
nhau cho bot thuy tap trung.

Quay mdy di 90", diing dc can con lai @€ diéu chinh cho bot
nudce tip trung.

Sau khi can mdy chinh xdc, diéu kién dinh tam ¢6 the bi pha
v, can phai 1am lai tir bude ¢ 116 di cho dén khi ca 2 diéu kién
nay duogc dam bao.

2. Ngam muc féu

Trude khi ngam muc tiéu phai dicu chinh dé nhin 16 luéi chir
thap bang ciéch huéng éng kinh lén mét phong nén sdng, vin ¢
diéu chinh kinh mat cho dén khi thay ludi chit thap ré nét. Dé
ngiam muc titu chinh xdc, nhanh chéng, cdn thuc hién theo
hai budc:
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a) Bat muc tiéu so bi: Nhis bo phin ngam so b gin phia ngoi
ong kinh dé fim muc tiéu, khi muc tiéu tr ung voi dmmg chuén caa
b6 phan ngam so bo thi khoid 6c hiim ban do va ong kinh, dimg &c¢
dicu quang diéu chinh cho danh ez muyc tieu 16 nét.

b) Bit mue tiéu chinh xée: Dung cac 6c vi déng ban do
ngang va éng kinh dé dwa trung taim mang day chit thip vao
ding muc tiéu.

3. Ddt gid tri 56 doc hudng ban ddu

Trong do goc ciing nhu bé tri géc bang, huéng ban diu
€]

thuomg duoe dat mot goc a, nio dé (0°00'00" hoac — véin fa
n

86 vong do géc). Cich tam nhu sauw: Mé 6¢ him vanh chuin
ngang quay mdy dé tim $6 doc gin ding véi gid tri a.. Khod oc
him vanh chuan ngang, dung oc vi donU mnh Lhuan ngang dé
dat ding gid ti a,. Sdu dé mo 6¢ him ban d6 ngang, dua may vé
ngam chinh xdc di€m diu nhu muc 2.

H. Cic phuong phap do géc bing
1. Phicong phdp do don (do cung)

Phuong phdp nay thudng 4p dung cho tram do cé hai hudng
do (hinh 4-8).

4

Hink 4-8
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Mbi vong do dugc tao bdi hai nita vong do doc lap nhau & hai
vt tri cta ban do ding (nlta vong do thuan T - khi vi tef ban do
ding ¢ bén trdi ngudi do v nira vong do ddo P khi bin do6 ding
o bén phai nguoi do).

a) Nita vong do thudn :

- Dat gid tr] hudng ban diu, ngdm chinh xde A duge gid tria,.

- Mo 6¢ hidm vanh chuén ngang, quay mdy thuan kim dong
hé ngam chinh xdc B doc duoc s6 b,. Gid tri goc la:

B, =b,-a (4-5)
b) Nita vong do ddo -
- Bao 6ng kinh qua thién dinh.
- M& &c haim vanh chuin ngang quay midy ngim B, doc duge b..
- Xoay vanh chudn ngang nguge kim déng hé ngam vé diém

A, doc dugc tr1 s6 u, Gid tri géc khi do dao kinh 13

B:=b,-a, (4-6)
o) Tindt gic tri goc ciia vényg do:
Neup,-B,< 2 {t: 46 chinh xdc ciia miy)

BB,

-

i

thi gid trr goc cua vong do B la: B =

(4-7)

Clut y:
Néu tai mot tram do n vong thi gid tri hudng ban ddu sé khéc
8]

nhau — g mdi vong do va gid tri géc 12 trung binh cdng cila
n -

cic vong do. Néu chi do 1 vong do, & nita vong do dio kinh phai
xoay miy di 90° sau d6 méi tién hanh do.
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Vi dip 4-1: Ghi s6 va tinh todn ket qua do géc bing B véi 2
vong do theo phuong phép do cung, néu trong bang 4-1:

Bing 4-1
Tram| Vong [ bicm ‘ Vi | 55 doc trén | Gid tri goc | Gidtrigée || Gid ] géc_|
do do Jdo jhiin déhin do ngang| nira vong do vong do irung hink
A 0003 (1)
o T [~ 38360 (5,
B 138742 (2)
I — 138302 (7)
B 31843 (3
Ph:i 138345 t6)
A 180"3'5 (4)
o 138"35°7(15)
A GOVT (8}
AT —— I3RIN'S (12)
B 228455 () i _
T - ) l | 38382 (1)
B 487407 (1N
=7 Phai o 138"38" (13}
A 27070811 )

2. Plutong phdp do toan vong

Phuong phip nay dp dung cho tram do ¢6 tir 3 huéng tré 1én
nhw hinh 4-9.

2

(4

Hinh 4-9
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a) Nita vong do tindn

- DBat tri 56 hudng ban dau
- Quay may thudn kim dénz hé Iidn luot ngdm A, B, C, D, A
tuong tmg duge cac sé doc a,, b, ¢, d,. a,"

b} Nita vong do dio

Dao ong kinh qua thién dinh, gquay mdy nguoe chiéu kim
déng hé lan luot ngam A, D, C, B, A trong tng dugc cic s6 doc
4y, d, €5, by, s

) Tinde gick wri trung binh cdc hidng

Neu su chénh Jéch ¢ cide hudng gifia hai nita vong do nhé hon
sai s¢ cho phép thi tinh gid tri trung binh cho méi huéng do.
Trén co 6 do tu ¢é the tinh gée bing kep gitta cic hudng.

Néu mot tram do, do n vong thi gid tri hudng ban diu & méi

vong do s& khdc nhau - -

vong do.

n

8]

-— va aid tr1 goc 1a trung binh cone cic
o L el T =

Vidi 4-2. Ghi s6 va tinh ton két qua do géc bing & vong do
tha nhit, theo phuong phip do 10dn nay, néu trong bang 4-2.

Bang 4-2

'l“r‘:_l.m Vong | bicm 55 doc hitn 0 ngang Gid 1r]
do do do Trung binh | Gid wj gde 1| goe
Vi Vit hudng vong do lrung
biin do trdi | hin do phi binh
0054} (16)
A DUNSALT) [ {RU0SB(10) ou'0s 41 1)
O 1 r — " T 68" 217y P
B GEUYGL2Y | 2487197 1 68"19'6(12)
p - RIMTT'7(18)
C  149"37°23) | 329"37'9(%) | 149"37°3 (13) .
146°06'5(19) ———
D1 295M3RA) | 1159397y | 295438 44y |
— . 64"21'6(20) —— |
A GU0S'2(5) | 1ROPS'S(6) | 00054 (15)
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Ngoai hai phuong phdp co ban trén con cé cic phuong phap
do lap (dung cho tram c¢6 hai huéng do), phuong phdp t6 hop
(dung cho tram ¢ nhiéu hudng do)... Tuy nhién, trong do duc
cong trinh, nguoi ta it diing cac phuong phap nay.

§4-5. CAC SAI 8O CHU YEU TRONG PO GOC BANG

Nhimg nguyén nhin chinh gay ra sai s8 trong do géc bang 1a:
mo1 traong do, dung cu do va do nguoi do. Théng qua viéc
nghién ¢itu cdc sal $0 nity ngudi ta tim ra duge bién phdp lam
gtam hodc loai trir duoe chuang ra khoi cde két qua do.

1. Sai s6 do moi truong

a) Khi tia ngam truyén trong méi trudng do, nd bi khic xa
theo hai chiéu: ngang va ding lam cho né léch khéi mat phing
thang démg di qua tam mdy va diém do. D¢ khic phuc, tia ngam
phai cdch viit can lén hon 1m theo ca hai phuong ngang va dimg.

b) Do suong mil, bui... lam giam cudng dé dnh sdng s& kho
khin cho bat muc tiéu. Vi viy cd gang do khi thoi tiét t6t va
diing tiéu ngim c6 cic doan son triing, dé xen ké.

¢) Do duh sing mét (rdi chi€u tnge tiép vao mdy lam cho cdc
bo phan ctia mdy gidan no khong déu. Vi vay, can dang 6 che cho
mdy khi do vio nhitag lic nang néng.

2. Sai s6 do mady

Trude khi do thong thudng mdy kinh vi di dirge kiém nghiém
va hi¢u chinh, song khong thé thoa min hoan toan cdc diéu kién
hinh hoc cua mdy vi do cfing 1a nguyén nhan dén dén sai s6.

Tuy nhién, néu do gé¢ & hat vi tri ban do s& khic phuc duoc
sai 80 do truc ngam khong vudng géc vdi truc quay éng kinh
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cting nhu tryc quay dng kinh khéng vuéng géc véi truc quay
may, con khi dat gid tri huéng ban diu clia mdi vong do khic

¥

nhau —- s& lam giam sai 8 cdc vach khic khong déu nhau
n

cua vanh do.

3. Sai sé'do nguoi do

a) Sui s6 do dinh tém may

Theo hinh 4-10 mdy dat léch taim doan e, :

Sa=p-p= S (4-8)
SA
A
&
SA
F AN S
&7 y &

0 d
(s}~ (durg)
Hinh 4-10

Nhue vy, anh huong cba sai 6 nily cang 16n khi khodng cdch
tir mdy dén tiéu cang nhé va bdn kinh léch tam e, cang 16n. Dé
han ché, giam e, bang cich diing b phan dinh tam guang hoc.

b) Sui 56 do dinlt tam tiéu (hinh 4-11)

Tieu bi léch tam do dat tiéu ra ngodi mée hoac do dung ticu
nghiéng. Sai s6 & do dinh tam tiéu tai A 1a:

e
d=—. 4-9
S, P (4-9)
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Hinh 4-11

D¢ khiic phuc, ngodi viée dit tiéu ding tam mac va dung 1iéu
thing, khi do ¢é giing ngam dén géc hoic gin goc tidu.

) Sai s6 ngam m,:

L

m, =1 — (4-10)
60" géc nhin 161 han cla mat ngudi do.
V*: do phéng dai cua 6ng kinh.
d) Sai 56 do doc m,
t
my = - (4-11)
2

t: dd chinh xdc cua bo phan doc so.

So véi cic sai $6 thanh phin khdc, sai 6 do doc s6 dnh huong
Ién hon ca. Do d6, khi do géc can luu ¥ dén sai s6 nay.
§4-6. PO GOC PUNG

Gia st can xdc dinh goc dimg cia hudng AB

Pat mdy tai A, can biang mdy.
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- Do thuan kinh: Huéng éng kinh t6t diém B (dang day ngang
chinh clia 1uéi chit thip dé bat muc tiéu), cin bang bot thiy dai
trén ban dé ding doc duge gid i T,

- Dao ong kinh thao tdc nhu nira vong do thuan kinh, duoce gid
a1 P

Tuy thude vio timg loai mdy (do cdch khac vach o ban do
ding) ma c6 cdch tinh goc ditng V cho phit hop.

Viduvaimdy Theo 020 taco:

P+T+180"

My= — - (4-12)
Vi gdc nghiéng duac tinh theo cdc cong thitc sau:
V=M,T {4-13)
V=P-M, (4-14)
P-T
V= . -
> (4-15)

Cach do géc nhir trén cho két qua nhanh chéng nhung do
chinh xdc thip, thuong dp dung khi do v& chi tiét dia hinh. Khi
lap lusi khéng ch¢ do cao do vé, yéu cau do chinh xdc ciao hon,
ngudi ta do gée dimg theo phuong phidp sau day: tai moéi vi trf
dng kinh bit muc tiéu ba lin twong (ng véi day trén, diy giita,
day dudi, tuong g doc duge cic so doc Tt, Tg, Td va Pr, Pg,
Pd. Gée dimg tinh theo két qua cua 6 50 do trén.
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Cau hoi va bai tap chuong IV

I. C6 may loai géc theo quan diém clia tric dia? Néu dinh
nghla timg loai.

2. Mdy kinh vi gdm nhitng bo phén chinh ndo? Téic dung ctia
ttmg b phan chinh dé?

3. Tai sao truée khi do géc, phai kiém tra, kiém nghiém va
diéu chinh may kinh vi? Néu trinh tu va cdch kiém nghiém, diéu
chinh cdc diéu kién co ban clia mdy kinh vi?

4. Trinh bay "phuong phdp do cung” trong do géc bang. Pham
vl ing dung?

5. Géc bang AOB (hinh 4-8) duoc do bang phuong phip do
cung, s6 liéu vong do thit nhat nhu saun:

- Nua vong do trai:
a, = 00°09'4
= 49°48'7
- Ntta vong do phai:
a, = 180°09'6
b, = 229°48"7
Sai $0 & cdc 14n doc 6 12 nhu nhau va bing +0'2. Hay:
a. Ghi 56 liéu viio s6 do v tinh toan tri 58 géc.
b. Tinh sai s6 trung phutong cla géc (chi do doc s6 gay ra).

6. Trinh bay cdch do géc bing theo phuong phdp do toan
vong? Pham vi ting dung?
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7. Cic sai s6 anh huéng dén do géc bang? Bién phip han ché?
8. Cidc xdc dinh M, vi géc nghiéng tai moi tram do?

9. Diing mdy kinh vi Theo 020 dat tai A, do goc ditng canh
AB dugc s6 ligu sau:

T = 84746’
P=275"14

Sai 6 doc s6 & cdc vi tri ban dé 13 nhu nhau vd bang 02
Tinh gid tri géc dimg theo cdc cich khidc nhau va sai 80 twong
rng?

89



Chuong V
PO CHIEU DAI

§5-1. KHAI NIEM
Gid str ¢6 hai diém A va B trén mit dat tu nhién (hinh 5-1).

Ao, By ldhinh chidu ctia A, B tren mit thity chuat. Do chiéu dai
la xdc dinh khoang cich nam ngang d ctta doan AB.

MPC

Hinh 5-1

be xde dinh chiéu dai AB. ¢6 thé dung phuong phip do truc
tiép (so sanh truc tiép chiéu dii cin do véi chicu dai cua dung cu
do) hoiic do gidn tiép (chiéu dii cin xdc dinh dwgc tinh qua | dai
lugng khidc duge do truc tuép).

1. Dung cu do dai

- Thudc cic loai nhu thude g6, thude vii (do dai vdi dé chinh
xédc thap), thude thép (do dai véi do chinh xdc trung binh) va
thude Inva (do dai do chinh xdc c0).
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- Mdy do xa quang hoc: dua trén nguyén ly xde dinh mot
trong 2 dai lugng cla tam gide thy sai (hinh 5-2) va ding cong
thitc tuong g d¢€ tinh Két qua:

d= lbtzsolg-[j (5-1)
2 2

Hinl 5-2
b: canh day.
B: géc thi sai (goe chan)
Néu B khong déi, cin do b
Néu b khong doi, cin do B

- Mdy do xa séng dién ti: mdy dat ¢ A, thiet bi phan xa séng
4 B chiéu dai AB la:

vt
d= — (5-2)
2

v: van t6c truyén séng trong khi quyén
t: thoi gian séng di vé trén quang duong AB.
Tuong tmg vdi cdc loai séng ta c6é may do dai dnh sing va mdy

do dai vo tuyén dicn.
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2. Tay theo tinh chdt ciia céng trink ta cé:

- Do dai do chinh x4c cao:

.1
T 10" 10

- Do dii dé chivh xdc trung binh:
[ ] I

T 5000 10000
- Do dai v6i do chinh xdc thap:
I 1 1

T 200 5000
§5-2. PO CHIEU DAI BANG THUGC THEP
1. Dung cu do

Thudc thép 6 nhicu loat véi chiéu dai 20, 30, 50, 100m chiéu
rong ban 10 + 15mm, dé day 0,2 = 0,3nym. Vach khic trén thuée
dén xangtimét. D€ nang cao do chinh xdc, & déximét diu tién
ngudi tu khic vach dén milimét. Thuéc duge cuon trong khung
sat hay hop kin, hai ddu thude ¢ vong dé kéo cing thude hoic
treo qua ning khi do.

Truge khi do phai ki€m tra, kiém nghiém thude dé biet thude 6
dam bao yéu cdu do dac hay khong va chiéu dai thue € cia thudc.

2. Dinh duong thang

Thong thudng chién dai AB cén do 16n hon nhiéu 14n chiéu
dat cua thude. Vi vay ngudi ta cdn xdc dinh cdc diém trung gian
1, 2, 3... trén huéng AB (hinh 5-3) sao cho khoang céch clia 2
diém trung gian ké nhau nhé hon chiéu dai clia thude. Viéc lam
nhu vay goi la dinh dudng thing.
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Hinl 5-3

Khi do v6i do chinh xdc thip c6 thé dinh dudng thing bang
mit thudng, khi can do do chinh xdc cao, phai dinh bang mdy.

a) Dinh dieomg thang bang mdt

Dung tieu & diém A vi B, mét ngudi ding cach A khoang 2-
3m ngim sao cho 2 tiéy trimg nhau. Ngudi thit hai dyng sao tiéu
theo su chi din cia ngudi ngiam sao cho tiéu tring véi hudng 2
tieu ban ddu va ddnh diu diém. Lam tuong ty cho ciic diém khdc.

Trong diéu ki¢n dia hinh phitc tap, tAm ngém cia AB khong
théng sudt, viéc dinh dudng thiang duge thue hién theo phuong
phip nhich dan (hinh 5-4). Khi céc diem A, C, D aam wén mot

Cr

Hinh 5-4



duong thang va C, D, B ciing nim trén mot dudmg thang hic d6 4
diem A, C, D, B s& thang hing.

D) Binlr diwong idng bing nidy

Bat mdy kinh vi & A, sau khi ¢an bang nxdy, ngim vé tieu ¢ B.
Khoi 6¢ hiim vinh do ngang, khi dé 6ng kinh quay Xung quanh
truc quay cua nd v tao ra mat phimg thang ding. Tit ca cédc Vi
U1 sdo tiéu nam trong mat phing nay déu thuoe huéng AB.

3. Do va tinkh chisu dai

Dung thude thép xic dinh trye tiep chiéu dai gitda 2 diém
trung gian ke nhau. Sau khi két thic cdce doan di (X A dén B (do
di) nhit thiet phdi do nguye fai tr B vé A (do vé), vice lam nay
dé loai trir sai s6 sai [dm va 12 cu s& cho viée danh gida do chinh
Xde k&t qua do.

L .. AS S, -S. . C

Neéu sai 86 twong d6i — = =¥ 2% (hod min yéu ciu dat ra

b

cua cong trinh thi tinh gid tri trung binh do di vi do vé lam kel
qua cudi cling.

1
S|1\: ',) (S(Ti ""'S‘.é) (5—3)

Chiéu dii S do duge 1a chiéu dii nghiéng, ¢an tinh chuyén vé
chiéu dii bing d.

Néu dia hinh giita A va B 1 déc déu, xdc dinh géc nghiéng V
(hinh 5-5) va iuh duoc :

d=ScosV (5-44)

Néu dia hinh giita A vd B ¢6 dé dée thay déi (hinh 5-6) hoic
do d6 chinh xéc yéu cdu, cdn xdc dinh hiéu doé cao giita cdc coc
phan doan. Khi dé chiéu daj bang cua doan thing thi i 1a:

94



Hinh 5-5

& o o7 n
o o o o o o
A, L 2 e &
Hinh 5-6
Va chiéu dai d cia doan AB s¢ la:
d= s 3N (5-6
i E 25 )
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96

Trong dé: S, chiéu dai do triec tiép & doan i
h;; 3¢ chénh cao gifta hai coc phan doan i
4. Cdc sai s6 trong do chiéu dai bang thugce thép
) Sai 56 do kiém nghiém thirée :
Al =1 -1, (5-7)
1 chiéu dai thuc t&
/;: chiéu dai danh nghia
h) Sai 56 do dnh lntong cria sy thay dor nhiét dg:
Al.=al,. At (5-8)
o«: he s6 gidin nd vi nhiét cla vat liéu lam thude
At: chénh lech nhigt do giita khi do va khi kiém nghiem

¢) Sai 56 do thide bi nghiéng (hinh 5-7)

S
h
v
d
Hinh 5-7
2
A= D (5-9)
- 28
d) Sai 56 do dindi ditong thing: (hinh 5-8)
Al
Al =2 (5-10)
toas
¢) Sai s6do thuese bi véng: (hinh 5-9)
8A?
Alg= s (5-11)
3



Hinl 5-8

45
5

Hinh 5-9

HSai $6'do lue kéo thuede 1y Sy déu
d.AP
Alg= =21 (5-12)
q.E
Trong do:
AP: chenh lech Iue kéo thude khi do so v&i khi kiém nghiém
E: hé $& din héi caa vat ltéu Tam thuée
q: tiét dién thudc.
Ngoii ra con phii tinh dén sai s§ do thitée bi cong theo phuong
ngang, sai 56 do doc sa, do vich khic cia thude khong déu...
Diing thudc thép thusng dé x4c dinh chiéu dai theo phuong
phip di uinh bay & trén, doé chinh xdc cao phit dat
\ 1 ! . . . . .
khoing- — —=_ ~ _ gy muon do véi dé chinh xdc cao hon
2.000 3.000
¢an phai diing thude thép chia vach dén milimét v phutong phép
do chat ché hon.
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§5-3. PO CHIEU DAI BANG MAY CO CAP DAY PO
KHOANG CACH VA MIA PUNG

Miy ¢6 cap day do khodng cich 13 may kinh vi hay mdy thay
binh. Cap day do khoang cich dugc khic doi Xlting vér day
ngang cua Wdi chir thap véi khoang cdch p. Mia dai 3 + 4m,
vach khic dén xangtimét. Khi do khodng cdch, truc mia & vi tri
thang ding di qua diém cin do. BE xdic dinh khoang céch AB,
dat mdy ¢ A, mia & B.

1. Truiomg hop tia ngdm nam ngang

Truc ngang OO cat mia & Q. Hinh anh ciia cdc day do
khoang céch ¢, ¢ & trén miala C va E.

rve mgy e
.| l-‘\

Hinh 5-10
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Tir hai tam gridc dong dang CFE va ¢'Fe’ ta cé:

bi_m (5-13)
Fop
. . f
Vil D'= " n {(5-14)
p
Khoing cich D tir true quay cha mdy dén mia la:
D=D+f+6 (5-15)

Trong do:
f: tiéu cu cda kinh vat
p: khoang cich gitia 2 day do khoang cdch
ot khoang cdch tir fruc quay ciia mdy dén tam ctia kinh vit
n: khoang cdch trén mia giita hai diém E va C
V6i moi mdy cy theé [+ § = C thuang khong déi va duoe goi
la hang s6 ctia mdy vaty s6 =K ciing khong déi duoe goi 14
p
hé s6 do dai.
Chiéu dai D sé Ia:
D=Kn+C (5-16)
He¢ 56 C thudng rat nho so véi khoang cich cin do nén ¢é thé
bo qua, khi dé:
D=Kn (5-17)
bé dé dang trong tinh todn, nguoil fa ciu tao mdy sao cho
K = 100 (c6 truong hop bang 200).

2. Truong hop tia ngdm nghiéng

Khi do ¢ dia hinh déc, tia ngdm ¢6 géc doc V. Khi dé gid tr
can tinh n' nho hon gid tri doc duge trén mian:
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n' =n.cosV (5-18)

Hinh 5-11

Khodng cdch nghieng D:

D=Kn'=KncosV (5-19)
Khodng cich nim ngang D,:
D, =D. cosV = Kn cos’V (5-20)
Cong thiic (5-20) cé thé vist dudi dung;
D, =Kn{!l-sin"V) = Kn - Kn sin’V (5-21)

Trong d6 AD = Knsin*V 1 s6 hiéu chinh it chiéu dai nghiéng

vé chiéu dai bing, dai lwong nay cé thé xdc dinh nhanh chéng
lrong bang tra chuyén ding.

Trong thuc 1€ v6i V< 2° ¢6 thé coi chidu dai nghiéng xap xi
chiéu dai bang.
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Do chiéu dai theo phuong phdp niy nhanh chong, pht hop vai
dia hinh phic tap song dé chinh x:dc thap (1:300).

§5-4. DO CHIEU DAI BANG SONG DIEN TU

I. Nguyén ly do

Gia st can do khoang céch D gitia hai diém A va B. Tar A dat
mdy phdt séng tin hi¢u, tai B dat thiét bj phan xa tin hiéu. Néu
xac dinh duoc van téc truyén song dién tir thi khoang cdch AB sé&
¢6 chiéu dai tinh theo cong thic (5-2).

2. Xdc dinh vdn téc

Toc dé truyén séng dién tir trong khong gian v duoc tinh theo
cong thiic:

v=- (5-22)

Trong dé:

¢: 1oc do séng dién tir truyén trong chan khéng

¢ =299792.5 km/s

n: he s6 khic xa clia khi quyén, phu thuoe vao chidu dii bude

song A va cic diéu kién khde nhu 4p suit, do am, nhiét do, him
lirgng bui...

3. Xdc dinh thot gian t

Thaoi gian séng di vé trén tuyén do duoc xdc dinh theo hai cich:

- Phuong phip do xung: 1a do truc ti¢p thei gian truyén xung
dién tir trén khodng cdch cén do. Phuong phap nay cé do chinh
xdc thap, hién nay it ding.
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- Phuong phip do pha: may phdt & A c6 anten thu, khi phit
song. song tin higu chia lam 2 ngd: mot nga dén ngay anten thu
con moét nga di vé trén khoang cdch cin do. So sdnh do lech pha
cua ching dé (inh ra thoi gian. Phuong phip nity cho 6 chinh
Xdc cuo.

Do chiéu dai bing séng dién tir hién nay dugc tu dong hod
dén miic t6i da, thao tic don gian, cho két qua nhanh chéng va
dé chinh xdc cao.
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Cau hoi va bai tap chuong V

1. Thue chat do chiéu dai gitta 2 diém trén mat dat ty nhién
la ga?
2. Phin loai do dai theo dung cu do, theo dé chinh xdc?

3. Trinh bay phuong phédp do chiéu dai bang thude thép. Cic
sai 86 trong do chiéu dai bing thude thép va bién phdp han ché.
Nhitng uu diém va nhuge diém cila phuong phip?

4. Chitng minh céng thic do dai bang mdy ¢d cap day do
khoang cich va mia ding. Do chinh xdc vi pham vi dng dung?

5. Néu cic phuong phip xdic dinh van toc song dién tr trong
khéng gian vi thoi gian séng truyén trén khoang cdch can xdc
dinh? Nhitng uu diém chinh clia phuong phdp do dai bang séng
dién tir?

6. Bail 1ap:

Hinh 5-12



Bai tdp 5-1: Tinh chiéu dii bing AB (hinh 5-12) theo 6 liéu
sau:

S, = 48,50m V, = 1230
S, = 39,60m V, = 645

Bai tap 5-2: Chiéu dai d giita 2 diém trén mat dat duoe xdc
dinh bang mdy c¢6 cap day do khoing cdch va mia ding véi s6
liéu nhu sau:

n = 1042mm vél m, = + Smm
v=75%5 véim, =+ 45

Tinh sai s6 tuong doi cha chiéu dii trén (coi sai s6 cha K 14 c6
thé bd qua va K = 100).

Bai tdp 5-3: Theo s6 lidu ctia bai tap 5-1, d€ dam bao chidu
dai AB dat sai s6 tuong déi 2000 thi chiéu dai nghiéng va géc

nghiéng phai do v6i do chinh xdc 13 bao nhieu?
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Chuong VI

b0 CAO

§6-1. KHAI NIEM

Po cao 1a dang do dac co ban nhim xdc dinh d6 cao cha diém-
yéu t6 thit ba cha toa d6 diém trong khéng gian. Thuce chat cha do
cao 13 xdc dinh do chénh cao h gilta cdc diém, trén co s& do cao
cOa mot diém da bict tinh ra duge dé cao céic diém kia (hinh 6-1).

H,=H,+h (6-1)

Tuy theo nguyén ly do va dung cu do nguoi ta chia ra cic
dang do sau: '
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Hinh 6-1

1. Do cao hinh hoc

Dua trén co s tia ngam ngim ngang (hinh 6-2) dé xdc dinh
hi¢u do cao h,; (chénh cao giita hai diém A va B).



| 7w ngoim ngorg |

Hinkh 6-2 Hinh 6-3

Do cao hinh hoc dat duge do chinh xdc cao m, = (0,5 + 50)
mm/km phuong phip nay thuong duge ip dung trong do ludi
khong ch& do cao, xay dung cong trinh...

2. Do cao luong gidc

Trén co s& gée nghiéng cta tia ngim va chiéu dii bang giia
hai diém (hinh 6-3), d6 chénh cao duge tinh todn theo cong thic
lugng giic.

Pé chinh xdc cta phuong phap dat duge m, = (100 + 400)
mm/km thuong dp dung trong do ludi khéng ché d6 cao do chinh
xéc thip, ¢ nhitng noi dia hinh phuc tap, trong do vé chi tiét...

3. Do cao thuy tinh

Po cao thuy tinh dya trén tinh chat mat thodng cua chit long
trong cdc binh thong nhan ¢ cing mot mic dé cao.

Do chinh xdc clta phuong phdp nay dat m, = (x2 + 20) mm
trén 16 mét dai, duoc dp dung trong cong tdc do dac cong trinh
chinh xac, trong lap dit thiét bi...
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4. Po cao khi ap
Dua trén nguyen tc ap sudt khi quyén thay doi theo do cao.

Ding dp k& xdc dinh ap suiit Khi quyén ¢ nhiing diém khic
nhaw. Theo hiéu s6 dp suft ngudi fa xdc dinh duge do cao cita
cde diém.

Vi do chinb xdc thdp (sai s6 2+3m) do do phuong phip niy
duoe st dung trong giai doan Khao sat so bo déi véi vimg nii
cao.

Ngoii ra con o cic phiong phap do cao ¢o hoc, do cao bang
séng dién 1y, do cao bang anh lap {hé... Tuy thuodc vao tinb chat
cha timg nganh ma lya chon phwong phip do cao che phu hop.
Trong xay dung co ban, phuong phip do cao hinh hoc va do cao
luong gige chiem uu the.

§6-2. DO CAO HINH HOC

Dung cu d€ tao tia ngim nam ngang la may thiy bink (nivo)
con dung cu dat tal chc didm dé tao ra cic "sg doc” 1a mia.

Néu méy thity binh dat trong khoang AB (hinh 6-2) ta ¢0 do
cao tir gitta, con néu mdy dat ¢ A, mia dat & B hoic mdy dat o B
mia dat & A tuong img ¢0 do cao phia trudc va do cao phia sau.

Do do chinh xac khong cao va ning sudt lao dong thap nén do
cao phia trude va do cao phia sau it dugc ip dung. Vi vay ching
ta chi dé cap dén phuong phap do cao thr giita.

# Pat may thay binh @ khoang gitta A - diém da biét do cao
H, vi B - diém cin xdc dinh do cao, doc cic gid tri , b trén mia
dung & A va B (hinh 6-4) ta co:
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hip = a-b (6-2)
Vi Hy=H, + h,, (6-3)
Trong ds:

- Miadung & A 13 mia say, RIong tng cg ¢ doc s
A trude, nron g U
ai (ém A, B xa nk
€U tram do, Khi ds:

h

au a
~Miadung ¢ 31

* Néu h
lien tiép nh

ami 12 ¢6 56 doc truge b

au (hinh 6-5), cap phai thye hign

ap=h +h 4 4 h,

M= Sh, (6-4)
i=|

Trong d¢ h, | 40 6 doan do thyt | D6 cao cia dien

a.dé chénh ¢
B s a:

; (6_5)
[

Hinh 6-4

§6-3. MAY THUY BINH VA Mia

1. May thuy binh

May thity binh 86m cé cic bé ph
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- Gid may

- Ong kinh

- Ong thay (dai, tron)

- Cic 6c can mdy, ¢ khod va cic 6c di dong.

Theo do chinh xdc, mdy thiry binh duge chia Lum ba nhém:

+ Mdy thuy binh chinh xdc cao m, = (0,5 +1.0) mm/km
thudng ding dé do Jugi dé cao Nhi nwée cdp I, 1T; quan tric lan.

+ My thay binh chinh xdc trung binh: m, = (3 +8) mum/km.
St dung do Iréi Nhi nude cip 1II, 1V quan tric ldn trong giai
doan thi cong céng trinh, |

+ Mdy thity binh chinh xéc thap: m, = (10 +30) nun/km. Siy
dung trong do thily chuzn k¥ thudt va phuc vu xay dung cdc cic
cong trinh.

Theo ciu tao, mdy thity binh chia lam hai nhém:

+ My thay binh ¢6 6¢ kich nang dé diéu chinh tia ngdm nam
ngang (hinth 6-6).

= ..:‘ »
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+ May thuy binh tu dong diéu chinh tia ngam nam ngang
(linh 6-7). Khi ¢ng kinh bi nghiéng di mot géc khong 1én thi bo

[ can bing s& diéu chinh tia ngdm vé vi tri nam ngang.

2. Mia do cao (hinh 6-8)

Mia do cae duge 1am biing gé hodc kim loai dai 3m, ¢6 hai
mat déu k¢ thang s6 chia vach v&i khoang chia nhd nhat dén
xangtimét. Mot mat ¢6 vach chia va s6 mau den i mat chinh
{(go1 1a mat den) con mat kia vach va s6 mau do (mat dé) dé
ki¢m tra khi do. D€ mia mat den ¢6 gid tri 0,000 con dé mia mat
do ¢d gid tri khic khong (4473, 4573..) 2ol [d hang 6 mia. Gid
tri d& mia mat dé cha mét cap mia thutng chénh nhau [00 mm.
Mia ¢ gan 6ng thiy tron dé dung mia duge thing ding. Khi do,
dat mia teén dinh coc hoac trén gid mia (hinh 6-8b, ¢).

Khi do v6i do ehinh xdc cao ding mia Inva véi vach khic
nho nhit Smm (hinh 6-84d).

' ﬁ:@a
P, 200 JBUIZOLL

Hinh 6-7 Hinh 6-8
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3. Kiém nghiém va diéu chinh mdy thiiy binh
D¢ thod man nguyén 1y do cao hinh hoc, may thiy binh ciin
phdi ddm bao mot 6 diu Kién:
{. Truc &ng thity dai phai vuong gdc véi true quay mily.
2. Day ngang cia diy chit thip phai nam ngang.
Hai diéu kién nay duoc kiém nghiém v diéu chinb suong W
nhw cdc didu kién | v 4 coa may Kinh vi.
3. Truc ong kinh phai song song vé6i tryc 6ng thiy dai (diéu
kién goc 1).
Chon hai diém A.B cilch nhau (30 +40) m va thuc hién kiém
nghiém theo phuong phép do cao phia trude.
a) Kiém nghiéni:
Pat mdy thiy binh & A, sau khi can bang, do chiéu cao may 1,
quay mdy doc tri s6 b trén mia dumg & B (hinh 6-9).

s ’/é/;f v

D | -

Gl

Hinh 6-9
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- Mang mdy vé B, thao tic nhy déit véi diém A dugc cdc i s¢
I3 va 56 doc a trén mia A.
Truse khi doc cde ¢ doc b, a cén phai diéu chinh cho bot
thiy tip trung.
Bo chénh cao giita A vi B 13
ha=1,- (b-x) {6-6)
hgy = ig- (a-x) (6-7)
T (6-6) v (6-7) ta ¢6:
a+b i, +i,

X= 6-8
5 5 (6-8)
vit géc nghieng i:
- X "
i="p (6-9)
D
néu 1<20"  Thidiéu kién dam bao.

1>20"  Can phdi diéu chinh,
by Bicu ching::
- Tinh s6 doc khi tia ngam nim ngang a'
a'=a-x (6-10)
- Bua ong kinh vé s6 doc ding a' bing vit kich ning, bot
) g o g o

thuy bi lech khoi vi tri can bing.

- Diing vit riéng cua éng thity d€ diéu chinh cho bot nuéc
Wp trung.

Cén thie hién kiém nghiem dicu kién ndy mot s6 1an cho (4
khi dat yéu cau.

§6-4. DO CAO HINH HOC CAPp 1v

Tuy dé chinh xdc, do cao hinh hoc duoc chia thinh 5 cp.
Trong dé cip IV va ¢dp V thuong duoc ap dung trong xay ding.
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Trong do cao cip IV, thusng ding mdy thay binh c6 do
phong dai 6ng kinh V' > 25% © < 25" mm, mia hat mit den do
¢6 gian dng thiy tron.

Trinh tu cong viéc tai mbi tram do:

- Dat mdy ¢ gitia hai diém cén do, can bing so bo médy bing
ong thity tron.

- Dung mia & hai diém sao cho mia thing dimg (dua viio ong
thay 1ron gin trén mia).

- Quay may ngam mia sau, doc s8 doc mit den theo vach giita

v mot vach do khodng céch.

- Bua 6ng kinh ngdm mat den mia trirgc, doc s6 doc theo
vach gia va mat vach do khoang cdch. Doc 56 doc trén mit do
mia trude theo vach gifta.

- Quay mdy tré lai ngam mat dé mia sau, doc s6 theo vach
giita,

Trude khi doc cdc s6 doc trén mia phai ding e kinh nang dé
dua bot thity clia ng thiy dai tap trung.

Mét s6 quy dinh trong do cuo hinh hoc hang I'V.

- Khodng cdch tir mdy dén mia khong 1én hon 100m, chenh
i¢ch chicu dai tia ngdm trrée va tia ngdm sau khéng qud 5m vi
chénh tich luy trén tuyén do khéng qua 10m.

- Tia ngdm phai céch mat dat t6i thiéu 13 0,2m.

- Sai 1éch gifta do chénh cao tinh theo mat den va mat do
khong qua Smm.

Sau khi da kiém tra cdn than va tinh todn so b6 két qua do,
mdi chuyén mdy sang tram do ti€p theo. Két qua do ghi vao sé
do theo bang (6-1).
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Bang 6-1

Khoang cick (m) S doc 1vén mia (mmb Chénh

. Sa réc a0 der ung

thém do (i'\t]} (;-, ]:3(1; Sau Trude 46 (mm) hinl:

{mm})

| 68,5 1265(1y | 197842) | 71347y | 7128

— - 73.2 5741 (4} 6553 (3) | -R12(R) (10
_A - B -4.7 -4.7 447645) | 4575(6) | 99w

1 827 2156 1983 +173 173,5
AR 2.9 798 6730 6456 +274

1.8 4574 4473 101

Tinh s6 l1éu do:

Hang s6 mia (5)=(4)-(1)
(6) =(3)-(2)
Chénh cao mit den (7y=(1)-(2)
Chénh cao mat do (8) = (4)-(3)
Hang s0 cta cap mia (9) = (5)-(6)
Ki¢m tra (9) = (8)-(7)
Chénh cao trung binh (10) = —; [(7) + (8) £ 1004

§6-5. DO CHINH XAC CUA PO CAO HINH HOC
1, Sai s6 dung cu do

- Do diéu kién co ban (géc i) khong dam bao, ¢6 thé han ché
sai s6 nay bang cdch dat médy cich déu 2 mia (do cao tir gitia)
hogc giam tam ngdm (do cao phia trude, do cao phia sau).
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_ Do vach khic trén mia khong déu, mia bi cong, venh, dé
mia bi mon...

2. Sai 56 do nguwoi do

- Do can 6ng thiy dai khong that chinh xdc. Can dam chén
mady chiic chin trude khi do va trdnh do lic gié to.

- Do dung mia bi nghiéng. Khic phuc bang cdch ding mia ¢6
gén ¢ng thay tron.

- Sai s6 do ngim vi doc s6, sai s6 nay phu thuge vao khoang
cich do ngam, d6 phéng dai ong kinh...

3. Sai s¢ do moi triong

- Khiic xa dnh sdng 13 yéu 16 rdt quan trong, dé han ché sai s6
nity ¢én rit ngan tim ngam, tia ngam phai cich chudng ngai vat
1&n hon 0,2m, do vao 1dc thoi tiet 1ot

- Do miy bi chiéu ning truc tiép s& gidn n& cuc bo do do khi
do phai dung 6 che may.

4. Sai 56 do dnh hiong dé cong trdi dat
Sai 6 nay s& khong ding ké khi do cao tir gifta vdi chiéu dai
tia ngdm trude bang hoac xap xi chiéu dai tia ngdm sau.

Khi do cao phix trude hodic sau, cin tinh higu chinh sai s6 nay
vio két qua do khi chiéu dai tia ngdm 16n hon 50m.

§6-6. PO CAO LUONG GIAC

Dé xic dinh do chénh cao ciia diém B so vé6i diém A (hinh 6-10)
tai A dat mdy kinh vi, sau khi cén bang mdy do chiéu cao mdy la
i. Dung tai B mot sio tiéu hay mia. Quay may ngam mia B doc
tri 56 / theo day chi giGta va xdc dinh géc ding V.
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Hinh 6-10

Theo hinh v& ta cé:
W+i=h+/

hyg=1-1{+Hh (6-11)
Néu khoang cdch AB = d duge xdc dinh bang thudc thép thi:
h'=dtagV (6-12)

Néu khoang cich AB duge do bang day do khoang cdch theo
muc §.5-3 ta co:
d = Kn cos’V

khi dé: h'= Kn cos'V.tagV = % Kn sin 2V (6-13)
Thay (6-13) vao (6-11) duge:
hp=1-/+ % Kn sin 2V (6-14)

Véi: K- hé s8 do xa cha may
n- khoang cdch trén mia chin giita 2 vach do xa

V- gbc nghiéng clia tia ngam
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i- chiéu cao may dit & A
I- s6 doc trén mia theo ddy chi giita

Tir (6-14) nhan thay:

-Néu/l/=ithi:

hup= ;1 Kn sin 2V (6-15)
viéc tinh todn s& don gian.
-NéuVvV=0 thi hyg=1-1 {6-16)

Liic dé tuvong tu nhu do cao hinh hoc phia trirée.

Cong thirc (6-14) chi dp dung khi khoang cdch giita hai diém
nho hon 300m. Khi do cao lugng gidc ¢ khoang céch 16n cdn
phai tinh s6 hiéu chinh do anh hudng dé cong trdi dat g va anh
hudng do khidc xa dnh sdng r.

q= ;L (xem cong thire 1-9)
d2

F= —. 6-17
® (6-17)

Trong d6 R, 1a ban kinh duong cong khiic xa thuong 1én gip 6-7
1an béan kinh trdi dat.

Néu goi ty 56 Rz k 1a hé s6 chi€t quang, lic d6:
|

r=gk (6-18)
Anh huéng 8ng hop clia do cong tréi dat vi khiic xa dnh sang I:
d3
f=q-r=q(l-k)= —(-k 6-19
q q(1-k) R (1-k) (6-19)
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Néu [dy h¢ s6 khic Xa trung binh cho lanh thé Vier Nam 13
0,14 thi :

)

=0, 43 4 (6-20)
R

Nhur vy, cong thite tinh chenhy cao gitta 2 diém A, B khi do
bang phuong phdp lugng gidc la;
hiyg=dtag V +i-f+¢ (6-21)

vi By, = 5’ Kn sin2V + i/+ f (6-22)

Thy theo d6 chinh xdc ma c6 hay khong ké den f, Luong f cé
thé loai trir trong (6-21), (6-22) bing cich do dj va do vé tren
mot tram do.

Tir (6-21) ta nhan thdy, dé xdc dinh do chenh cao gilta haj
diém trén cdn phai do céc yeu 15 L, 7, v, d. Néu 201 cdc sai 5§
tuong (ng 4 m, m, M., m, thi sai s6 x4c dinh do chénh cao theo
(6-21) 58 la:

(oY L (oY mE e , ah]: ,
me=|—mj;+|-= o= my 4] = m;
ad o) ol \a &i

a Ll l el 1113 a a
M, = tg"vm; +d"Sec'v —-+m; +m’ (6-23)

Tuong s ta x4c dinh dugc m, theo (6-22).

D¢ chinh xdc do cao luang gide phy thuée vao do chinh x4c do
khoang cdch giita hai diém vi do chinh xde do géc nghiéng V.
Trong dé anh hudng cha yéu 6 thi hai [a chy yéu.

Bo cao lrong gide do chinh xic thip hon do cao hinh hoc
nhung nang suat lao dong cao va dic biét tién Ioi khi do & dia
hinh phiic tap.
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Cau hoi va bai tap chuongVI

I. Thue chat ctia viée do cao I gi?
2. Theo nguyén Iy do va dung cu do, do cao digc phan thanh
nhimg dang n&o? Pham vi (ng dung vi do chinh xdc?

3. Mdy thiy binh phuc vu cho dang do cao nao? Phan loai
may thuy binh theo d¢ chinh xdc v theo cdu tao?

4. May thay binh ¢6 nhiing bo phan chinh nao? Tinh nang va
cdch sir dung cita bo phan dy.

5. Tai sao phdi kiém nghiem vi diéu chinh may thity binh?
Neéu trinh tu va cdch kiém nghiém, diéu chinh cde diéu kién hinh
hoc co ban clia mdy.

6. Céc phuong phip do cao hinh hoc va pham vi g dung?
7. Trinh bay phirong phip do cao hinh hoc cap IV,

8. Cdc sai s6 gap phai trong do cao hinh hoc? Bién phip dé
han ché chiing?

9. Chitng minh cong thitc do cao lvong gidc? C6 thé han ché
anh huéng d6 cong trdi dat v khdc xa 4nh sang dén két qua do
cao lugng gidc duge hay khong?

10. Bai tap
Bai tp 6-1:

56 liéu do cao hinh hoc cap IV tai tram do, véi cde diém do B
va C nhu sau;

56 doc mat den mia sau:  day chi trén 1631
day chi giita 1025
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S6 doc mat den mia trudc: day chi trén 2365
day chi giita 1738

S6 doc mat d6 mia trude: day chi gilta 6313

S6 doc mat dé mia sau: day chi gitra 5501

Lap s6 do va tinh todn tram do.

Bai tdp 6-2:

Tai mot tram do cao liwong gidc, cdc s6 lieu do dugc nhu sau:

Goc nghiéng V=6"120£0°5
Khoang cdch ngang d =56,78m + 0,03m
Chiéu cao mdy 1=1,50m +0,01lm

Chi€u cao di€m ngim trén sio ticu 7 = 2,20m + 0,01m

Tinh d6 chénh cao h vi sai s6 trung phuong m,?

Bdai tap 6-3:

Dé xdc dinh chiéu cao ctia cot anten (hinh 6-11) ngudi ta do
céc dai lugng d, V|, V,. Hiy xdc dinh chiéu cao ciia cOt anten va
sal 6 trung phuong clia né véi s6 lieu sau:

V, =+ 16185+ 0’5
V,=2"49"0+ (’5
d=7849m + 0,05m

Hinh 6-11
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Chuong VII

LUGI KHONG CHE MAT BANG

§7-1. KHAI NJEM

D¢ tranh sai s6 tich liiy vi nang cao d6 chinh xdc, ngudi ta
x&y dung ludi khong ché trac dia theo nguyén tac tir téng thé dén
cuc bo, tir do chinh xdc cao dén do chinh xdc thip.

Luéi khéng ché trac dia Ia tap hop nhing diém & ngoai thuc
dia ¢6 toa do duge xdc dinh véi do chinh xdc cao. Nhing diém
nay la co sd dé do v& ban dé va xdy dung cong trinh.

Ludi khéng ché trac dia & nude ta thudng chia 1am ba dang:
ludt Nha nude, luéi khu vie (chém day) va luéi do ve.

Ludi khong ché mat bing Nha nude duge xay dung thanh
mang tam gidc (vdi bon ¢ip, do chinh xdc giam dan, ti cap 1 dén
cép IV, xem bang 7-1). Cdc diém cita luéi khéng ché Nha nude
la co s& dé xay dung cdc luéi chém day ciing nhuw phuc vu cho
viée nghién ctiu khoa hoc.

Bang 7-1

Chi tiéu k¥ thuat Cip 1 Cap 11 Cap 111 Cap IV
Chiéu dai canh tam 20 =30 720 5+ 10 2+6
gidc (km)
Sai 50 tuong déi do o 1 ! !
canh ddy 400000 300000 200000 200000
Sai 6 trung phuong | . e e "
do goc "7 #1700 o 12"5
Gée nho nhét trong 40° 300 30 950
tam gidc ) ) )
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Ludi khong ché khu vue 13 1udi diém bé xung, tang mat do
cdc diém khéng ché cho ting khu vue. Luéi khéng ché khu vire
c6 thé 12 lwéi giai tich hodc dudng chuyén da gidc cap I va Il

{bing 7-2 va 7-3).
LUOI GIAI TICH
Bang 7-2
Yéu cdu k§ thuit Cip1 Cap It
56 lueng Llam gide gitfa cic canh diy ¢ 10
Chiéu dai cunh tam gidc (1+5Y km (1:+3)ykm
Gobc nhé nhil trong tam gidc 20¢ 20¢
Sai s6 trung phuong do g6c + 5" + 10"
Sai 80 trung phuong do canh day 1:50.000 1:20.000
LUGI DUONG CHTUYEN
Bang 7-3
Yéu cdu Ky thuat Cip1 Capll
Chidu dai dudng chuyén (km)
Dudng don 5 3
Giiva didm khéi tinh va diém nit 3 2
. Gitta cdc diém nit 1,5
Chu vi vong khép lén nhat (km) 15 9
Chiéu dai canh (kim) 0.1+03% 0.08 + 04
S§6 canh nhicu nhat trong dudmg chuyén 15 15
Sai 86 trung phuong do goc 5" 10"
. ) . . - "
Sai 0 khép gée cla dudmg chuyén =2HYn =220 \/;

Lu6i khéng ché do vE 1a co s& true ti€p phuc vu cho do vé lap
ban do, né duoc xay dung du6i dang dudng chuyén kinh vi, lu6i

tam gidc nho, giao hoi dién...
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Mat dé céc diém khéng ché ty thuoe vao ty 18 cin do vé.

-PovEiyle 1:5000 can 4 diém/lkm”
-Doveyle 1:2000 can 12 diém/1km’
-PovEy lé 1:1000 cin 16 diém/1km”

§7-2. PUONG CHUYEN KINH Vi

I. Khdi niém

Chon trén mat dat mot s6 diém tao thanh da gidc khép kin
hay khong khép kin, ding mdy kinh vi do goc bang kep gifta céc
canh, do chiéu dai truc tiép tit ca cdc canh. Dura vio toa do mét
diém vi géc dinh hudng cita mot canh nio dé tinh duoe toa do
cic diém con lai. Dudng nhu vay goi la duong chuyén kinh vi.
Pudng chuyén kinh vi ¢6 cic dang:

+ Dudmg chuyén don: hinh 7-1 a, b

Hinh 7-1
a} Diong chuvén treo; b) Duomg cluyén phii



+ Pudng chuyén khép kin: hinh (7-2)

Hinh 7-2
+ Hé thong dudng chuyén kinh vi ¢6 diém nit : (hinh 7-3)

Hinh 7-3

Xay dung duong chuyén kinh vi qua cdc budc thi€t k&, khao
s4t, chon diém, do dac va tinh todn.
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II. Thiét ké dudng chuyén

Can cit vao nhiém vy do vé& va nhiing diém khéng ché cap cao
hon trong khu vyc dé b6 tri cdc diém dudng chuyén sao cho
chiing phén b déu frén khu vuc do. Tuy diéu kién dia hinh cu
thé ma chon mot trong cic dang d6 hinh trén.

Chiéu dai canh dudng chuyén khong virgt qud 350m, chiéu
dai toan duong chuyén don quy dinh trong bang 7-4.

Bang 7-4
Ty lé do vé Khu vire quang ding Vung doi ndi
1:500 0,6 km -
1:1000 1,2 km 1,0 km
1:2000 2,0 km 1.5 km
1:5000 4,0 km 3,0km

IIL. Khao sat, chon diém

Trén co s thiét k& dé chon di€m va chén mée. Diém duge
chon phdi nam & noi 6n dinh, thuan tién cho cong tic do dac.
Cic diém duge dinh dau bing mdc (26, bé tong, thép...), trén
mat méc khic vach chit thap. B¢ dé tim méc, phai 1am dau nhan
biet va v& phéc vi tri cia mée vio s6.

IV. Do dudng chuyén
1. Do géc bing

Ding mdy kinh vi do chinh xdc 30", do mot vong do vdi
chénh léch gira hai nira vong do khéng qu4 45", Sai s6 khép gée
cho phép trong do duong chuyén Ii:
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fp. < +60" Jn

n: 86 gbc clia duong chuyén

2. Po chiéu dai canh

Chiéu dai ¢dc canh duge do bang thude thép hoac bing mdy
do xa vdi sal $6 twong do6i khong qud 1:2000 déi véi khu vuc
quang ding vi 1:1000 d6i véi khu vuc déi ndi. Noi ¢é goc doc
16n hon 195 cin phai tinh chuyén tir chiéu dai nghiéng vé chicu

dai nam ngang.

V. Tinh todn binh sai duwong chuyén kinh vi

1. Tinh todn binh sai duong chuyén kinh vi khép kin hinh 7-2

) Tinht sai 6 kliép goc fp:

fy=[P}-(n-2)180°
[B1: Tong cic gbc trong cha duding chuyén
n: S6 dink cta dudng chuyeén

Tinh sai s6 kiép kin cho phép fp = 60" Jn

Néu fy >fp,, phéi do lai gée bang.

Néu fy<f tinh 6 hiéu chinh Vi, vao géc:

f

Vg, =- s

n

Khi dé géc sau hiéu chinh 1a:
Bi=PBi + Vi,

b) Tinh goc dinh Ineéng cae canh.

(7-1)

{7-2)

(7-3)

(7-4)

Théng qua géc dinh hudng AB va géc do néi ¢ ¢6 thé dé

dang xdc dinh duge gée dinh hudng canh 1-2.
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Uy = U+ @-180° (7-5)
va géc dinh huéng cOa canh thit i (gbéc B’, nam phia phai
huéng tinh) :

%y = Oty B+ 180° (7-6)
khi gée 37, nam phia trii hlr{mg tinh:
S =0 +B, - ]800 (7 ?)

Pé kiém tra viéc tinh toan, kh: tinh dén canh cudi cling ta tinh
lal g6c dinh huéng canh khéi ddu.

o) Tinlt sai s6'khép tou dé fo. fy:

fx = |Ax]
fy = [Ay] (7-8)
Trong dé: AXijy =d;, .cosa,,
Ay =d;, sine (7-9)

Trén co sd sai s6 khép toa do fx, fy ta tinh dugce sai 56 khép
kin toan phéan fs :

tvl

fs = f f (7-10)
" fs I v s .
Néu: 5 S _—— - vii viing quang ding
[d] 2000
1
€ — — V6l ving déi ndi
1000

Tién hanh tinh s hiéu chinh gia s6 toa dé cho céic canh theo
cong thic:

fx

Vv =——d. .
A, i, [d] LA+l
fy
A% =-=d.. 7-11
A¥ g [d] L+l ( )
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va gia 6 toa do sau hiéu chinh ia:

AX = AX,, + Vg,le

el

AYiin= Ay + Vﬂyi_i (7-12)

d) Tink toa dg cdic didin: |

X = X+ A'X,

Yir =¥it Ay, (7-13)

Vidu 7-1: Tinh binh sai dudng chuyén kinh vi khép kin (hinh
7-2) v6i 6 liéu cho & ban 2 (7-5) va ¢ = 10530

Bang 7-5

— ——

—-— -

| e Gia s8 10a do lee} dé dinh
Binh chitue daj | V; « \H
[» canh d ‘ : ‘ i | Ax, Ay X, v, J

135%00'0 [

|

] 1{B) 2 -3 1200.00[300,00
| 78,25 +02 | 60300 | +38,53 | +68.11 |
2 121"12'1‘ 2 -3 238.51‘368,()8
91,32 ‘ +0°2 | H917T | -44.68 | +79.64
3 11773972 | .2‘ -3 193,8!‘44?,69
| 79,92 | +0'3'IXI"'38'_‘§‘ 7989 1 004 ‘
4 | 837583 -2‘ -4 113,90‘445,33
117.19 +0'3 227“39'7‘ +15,62 ‘—116,]4 ‘
s 120085 -1 -2 129,50 329,20‘
I 76,31 +0'3 337"30'9‘ +70,51 | -29,18
| 1(8) | 97°00%6 | 200,00/300,00
607300 ‘
539"58'7

[ 442 94
f[iz— l r3
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§7-:

fr=£1'v/n = £272

{ =0,17m f*.. - 0,17 o I

] 443 2600

2. Tinh todn binh sai duong chuyén kinh vi phi hop (hinh 7-1b)

Cde bude tinh todn trong t nhu dudng chuyén kinh vi Khép
kin, nhung do diém dau va diém cusi khong tring nhau nén cic
biéu thitc trén cé nhiing thay déi.

a) Sai s6 khép goc:
fo=IB-(oe o, O-(n+ 1) 180"

Khit doé gée sau diéu chinh 1

Bri = Bl + V”I
f
vaiI: VPH —- L
n+l

b) Tink géc dinh Iniéng cho cdc canli theo (7-7)
¢y Findi sai 6 kheép toa do

fx = [Ax]-(x-Xp)

fy = 1Ay )-(ye-ya)

dVTindy toa dg cdae diém:

Tinh todn theo cdc bidu thic tw (7-11) dén (7-13).

3. LUGI TAM GIAC NHO

1. Khai niém

(7-14)

(7-15}

(7-16)
(7-17)

Ludi tam gidc nho 1a dang co ban coa ludi khong ché mit
bang do v&, thong thuomg duoc hé o phét trién tr cic diém cip
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cao hon (tir gidi tich cap 2 td 1én). Luéi tam giac duoe do tat ca
cide gde goi la lusi tam gidc do goc, con ludi tam gide do 14t ca
cic canh [a i tam gide do canh.
Tuy dieu kién dia hinh ma t6i tam gidc ¢6 cdc dang: diy
dac, hinh trung tam, chudi tam gldc, tam gidc don...
Khi xay dung W6t tam gidc cdn dim bio cic yéu cau:
- Cédc gbe trong tam gidc khong nho hon 20° va khéng 16n
hon 140°.
- 56 lugng tam gidc nam giita 2 canh do trire ti€p (déi véi ludi
tam gide do géc) phai nho hon [5 khi bé 1ri dang chuéi.
- Chigu dai canh tam gide S tuy thuéc ty 1& cin do vé
1:3000 S =600 + 800m
1:2000 S =300 + 600m
Truong hop khong loi dung duge canh cap cao thi phai do
canh day (lwéi tam gide do géc) véi sai 6 tuong d6i khong virot
qua 1:5000.

2. Tinh todn binh sai don gidn chudi tam gidc do goc: (hinh 7-4)

B 2 c

Hinh 7-4
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Trong xay dung chudi tam giac, s6 luong do thuong vuot qua
56 luong cdn thiét. Nha luong do thita, ngodi viéc kiém tra chit
lwong do, loai trif sal s6t ngudi ta con 1dp duge moé: quan hé hinh
hoc giita cdc yéu 16 do. Méi quan hé dé duge goi la phuong trinh
diéu kieén. DGi véi chudi tam gide ¢6 cie nhém phuong trinh
dicu Kién sau:

1. Phuong trinh diéu kién hinh

f = (3;+ b+ ¢} -180° (7-18)
Khi dé 56 hiéu chinh cho titmg goc la:
{y,
(ay=(b)=()=- ? (7-19)
va g6e sau hi¢u chinh 1an thi nhat la:
a=a+(a)
b'=b, + (b)) (7-20)
c'=c +(c;)

2. Phuong trinh diéu kién goc dinh huong
Trong ludi c6 them gée dinh huong CD nén xudt hién phuong
trinh diéu kién sau:
o= 0'cp- e (7-21)
o', goc dinh huéng canh CD duge tinh qua céc gbe bang ¢,
Gyt 26¢ dinh hudng canh CD dé biét
Do chi ¢6 cde gbe ¢ tham gia tinh nén s6 hiéu chinh cho cdc

goc do la

{c)=-— (7-22)
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D¢ cho diéu kien hinh Khong bj phd v&, cin hiéu chinh vao
cic gée a, b, mot dai tuong:

@) = (") = -(—Zi——) (7-23)

Goc sau hiéu chinh lan hai Ta:
Wi=al+ (@)
b =b'+(b') (7-24)
ci=c + (')

3. Phuong trinh diéu kién canh

Tuong wr nhu phuong trinh didy Kién gdc dinh hudng, (a c6
thé viet:

fs =d\,-d., (7-25)

hay  fs=lgd,,- lgdc,, + ZIgSin a"i—ZIgSinh”é (7-26)

vit 50 hiéu chinh cho cic 20c¢ 4, b 58 Ia:

" fs
(a ‘) = P
20, +3,,)
{s
b)=-(@)y=-——— . (7-27)
Z(ﬁ *5 )

Trong dé:
8, O, 12 gid tri 1gsin chia g6c a, bkhi géc d6 thay déi 1",

Goc sau hieu chinh i4n 3 [a-
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=a" +(n")

b =b/ +(b") (7-28)

Sau d6 chon dudng tinh 10a d6 nhu doi véi duemg chuyeén.

Pa6i véi Iuéi trung tam (hinh 7-5), phuong trinh diéu kién
nhom 2 va 3 duge goi la phuong trinh dic¢u kién véng va phuong
trinh diéu kién cuce. duoc tinh theo biéu thite,

_ R (1 "
fo=>c' =360 (7-29)
fs = 3 lgsina”, =3 lgsinb™ (7-30)

Céc budc tinh toin tiép theo gidng niwe d6i vidi chuoi tam gidc.

i

3N

Hinh 7-5

Vi ddu 7-2: Binh sai luéi tam gidc trung tam (hinh 7-5) véi s6
liéu cho trong bang (7-6).



Bing 7-6

| ! o]
‘ Tamn | Ten ‘| Gid 1 ) Gidt i péie e ;::‘::! Io\g‘“.”' ‘1,,I : [“.l | (') ‘ Gid
.. . cou o |V saubuth | (R F | hopsie b pohe ¢k
Pgrie | eoc | aoc”, s ldin 1 hn;lh sl A | it sa
L fc,} i lin 2 :
- HEREE 4 5 N 8 o | 11
i a, S350 | -3 A3.17.87 +1 SLTTSR (904047 | 15| +1 53.I?.5‘_)
] ] b, 58.56.18% -3 585615 +1 SRE616 (9032780 1.3 -1 58.56.15
¢ | 624550 | 2 | 074548 | 2 | 67.45.46 7.45.48
1800008 | -8 | 120.00.00 4] 1800000 lSU.Uﬂ.Ui
iy 655808 | +2 | 655808 +1 65RO | 9960627 00| 41 | 65.5%.10
s by 1 454300 | 2 | 452302 +1 454303 | 9854856 | 20| 1 | 454302
Cs OR.IK48 | +2 | 68.15.50 -2 681848 0818 48
! 1795954 | +6 | 180.00.00 ¢ 1800000 180000
’> ! iy 620308 | - 6200307 +1 620308 | 9946148 112 +1 | 620209
‘ ; by | 350404 | (1 55.04.03 +1 S504.0d (9913726 (1.5 -] 55.04.02
[+ 625250 | 0 623.53.50 -2 63.52 48 62.52.4%
L_ ] 18002 ) 22 | 180.00.00 0 F80.O0.00 1830.00.00
! i, T[;m _—? J3 0108 +1 430109 | 9833939122 | +1 | 43.01.10
. b, | 645054 | .2 64,5052 +1 64,5053 | 0956733 | 1.0 I | 6450152
C, 72.08.01 - 7208144 -2 720758 72.07.538
L 130.00.05 | -5 [ 1800000 | 0 | 180.00.00 L80.00.00
‘ jT 46.26.20 | +3 | 16,2623 +1] 46,2624 | 9860132 | 20 626,25
i s [ b | 443852 13 | 443855 +1 443856 9346816 2.0 443855
‘ ’ co | BES4A0 5 42 | 885442 | .2 | 8%.34.40 88,3440
LJ_L@ﬁﬂI 150.00.64) | 0| 180.00.00 | 18000000

*Cot 1,2, 314 cdc 6 ligu di bigt
* Cot 4 ghi s6 hiéu chinh lin | (diéu ktén hinh)

* D¢ tinh s6 hieu chinh 13n 2, ¢én xdc dinh s6 hang tr do far
{diéu kién cire):

f, =% -360° = +10"
* 56 hiéu chinh ldn 2 ghi & cot 6
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* Cot 8 vit 9 ghi cdc gid tri logsin a”,, logsin b”, va gid tri 8a",
{'Sbl"i:

2lgsinat =9.504892
S lgsinb'i = 9.504912 fi=-20
Y5, +8,.)=156

uE

# Cot 10 ghi gid tri {2, ). (b, )
*Cot 11 ghi gid tri g6 da binh sai

Trén co sd chiéu dai va gée dinh hudng canh AB, toa do diém
A (hoic B}, ta tinh duge toa do cic diém cua [wéi thong qua cde
g6e di binh sai.

§7-d. XAY DUNG DIEM KHONG CHE BANG GIAO HOI GOC

Giao hoi gée thuong duge dp dung dé xic dinh vi tri didm doc
lap gilta cdc diém cap cao. Tuy diéu kién dia hinh va phuong
phdp thire hign mi ¢d giao hoi gée thuan (hinh 7-6i) va giao hoi
gdéc nghich (hinh 7-6b). Trong thuc t€, giao hoi géc thuian don
gian vé tinh todn trong qué trinh do dac. Giao hoi gée thuan phai
duge tién hanh tir 3 diem chia Judi cap cap hon véi cic gée giao
hoi khong nhoé hon 30° viu khéng 1én hon [50°,

Toa do diém P duoe tinh tir diém A va B theo cong thite sau:

(YB ~Ya ) _'_ XACOIgB 2 '_*__XBCOth I
cotgf | +cotgp,

Xp=

(7-31)
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)

Hinh 7-6

y= (X, —Xg)+y, cotgd 2 Fyycolgh
o= DN OB IARIER o T Y pCOlER
cotgd | +colgf,

Twong ty ta tinh duge toa do diém P tir diém B v C thong qua
cde g6c fB; vi fiy. Két gua cud cung 1a tr1 trung binh céng cia
cha cie gid tri da tinh.

Trong trutmg hop cho phép 6 thé b tri giao hdi theo hinh
(7-7). Sau khi gidi tam gidc, ding bii todn thuan ¢é thé dé dang
tinh duac toa do diém P.

P 2

Hinh 7-7
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Cau hoi va bai tap chuong VII

I, Ludi khong ché trac dia 1a gI? Tai sao phdi xay dimg luéi
khong ché tric dia?

2. Nguyén tac xay dung lugi khéng ché trac dia? Trén nguyén
tac da, ludi khong ché mat biang gém nhitng dang nido? Néu chi
tieu k¥ thuit cua timg dang.

3. Budng chuyen kinh vi 1a gi? C6 may loai duong chuyén
kinh vi? Cong tdc thue dia dét véi dudng chuyén kinh vi (chon
dia diém, chon mée, do dac). Cde bude 1inh binh sai dudng
chuyén kinh vi?

4. Xay dung iudi tam gidc nho (thiét k& k¥ thuat, do dac va
tinh todn binh sai)?

5. Pham vi ung dung ctia giao hoi gée? Cic loai giao hoi goc
thuong gap va phuong phip tinh todin?

6. Bai tap

Bai tap 7-1: Binh sui dudng chuyén kinh vi (hinh 7-1b)} véi so
liéu cho trong bang (7-7).

Bang 7-7
e [ -
. d; ﬁ; { . i
biém a, X, I Yo
{m) ‘ . {m) i {m) :
AL P i :
1 2 3 4 5 (4]
A 130.21.30
_ B=1 109 38.00) 503,00 300,00
| L 21690 B




—————

TR e
S R T Y N TL—()ﬁ

320.03.00 / 66821 1.441 39 ||
| L 231 54 (1) |

Bai tap 7-2: Tinh toa dé diém P (hinh 7-6a) theo 6 liéu sau:

T 750430
| 1940) | | |
. | 2324237 |
’ 26943 | | | |
4 | 147.28.07 | |
2412 | |
s | 204.09.30 [ | |
| | 13771 |
I 172.17.15 1
| 169,20

A (400,00m; 200,00m) B =50"10
B (300,00m: 300,00m) B, =450
C (350,00m:; 400,00m) B, =63°%¢

B, =57°18

Bai tdp 7-3: DE x4c dinh toa d6 diém C ngusi ta do tam gidc
ABC nhu (hinh7- 8). 86 licu nhir sau-

@ =91"2170
B, =48"483
£, =52"376
B, =78"33'5
d = 87,52m

Ay, = 135°0000
A {100,00m: 200,00m)
Tinh toa do diém C.

Hinh 7-8
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Bai tdp 7-4: Binh sai chudi tam gidc gita hai canh ddy
{hinh 7-9) véi s6 liéu cho o bang (7-7).

Bing 7-7

Gid tr1 g6¢

| 300413
919523
57%252

2

3

4 53%212

5 64"59'3

6 61°39'8

7 60"33'C

8 41"34'5

9 77°53'8

d, = 318.08m d, = 183,86m
o}

Hinh 7-9
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Chuong VIII

LUOI KHONG CHE DO CAO

§8-1. KHAI NIEM

P¢ thong nhit do cao trén toan lanh tho, ngudi ta xdy dung
mang 1udi cdc diém mi do cao cia ching duge xic dinh chinh
xde xudt phit i diém goc. Mang ludi dé goi 1a ludi khéng ché do
cao, 16 bao ¢ém (i khong ché do cao Nha nude, ludi do cao k¥
thudt vi ludi dé cao do v&. Diem "0 clia tram nghiém triéu Hon
Dau (D6 Son-Hai Phong) Ta diem khoi tinh cho ludi do cao.

§8-2. LUGI PO CAO NHA NUGC

Ludi khéng ché do cao Nhd nudc duge xdy dung bang
phuong phéip do cao hinh hoc va duge chia lam 4 cip. Véi do
chinh xdc giam dan tir cip [ dén cap [V (bang 8-1). Ludi do cao
cap I, 11 12 co s6 d& xay dung cdc ludi cap thip hon va phuc vu
cho cong tic nghién ciiu khoa hoc.

Ludi do cao cap 1L, IV duge phat trién tir ¢ip cao hon, lam co
@ cho do vé ban dé dia hinh cdc loai ty 1& va phuc vu cho xdy
dung co ban.

Biing §-1
-[ o Cip ludi khong che
i Cilc chi tidu ky thudl - I | 1
}» I 1l u |
Chidu dai tix ngam S0m 65m 75m 100m

‘ Sai sé khép cho phép ()

4L | 5L 10+L 2{)\,"ILJ

| Sai %6 trung phuong Wngehenh cao trén 1km

“chidu dai fmm) (.50 .84 1.63 6.68 ‘
- 1
,\';li 0 trung phuong et | iram do {rmm) 015 0,30 0.6 | 300
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Lusi khang ché do cao Nha nude duoe xay dung doéc lap voi
lugi khong ¢hé mat bang Nha nude. Tuy theo dién tich khu vuce
cin phuc vu ma xay dung lugt cap nao cho pha hop. Vi du:

Tir 50 dén 500 km” céin xay ding ludi do cao cip IL M v IV,

Tir 10 dén 50 km chi ¢iin xay dung Wi d¢ cao ciip Ul va 1V,

§8-3. LUOI PO CAO KY THUAT

1. Khdi niém

Luéi do cao k¥ thudt duge phdt trién (i Iudi ¢ap cao how, muc
dich 1a dé tang day diém khéng ché do cao cho khu vye v lam
co s0 cho viée xay dung fudi dé cao do vé.

Tuy theo diéu kién dia hinh, luéi do cao k¥ thuat cé the bo i
dudi dang dudng don néi gifia hai diém c¢ip cao hoic hé thong

cé mot hay nhicu diém nit, chiéu dai tuyén do cao ky thuat quy
dinh ¢ bang 8-2 .

Bing 8-2

] ) Khodang cao déu
Dang tuyén do cao hthi Rnath i
0.25 0.5 1-2-5
1. Tuycn don i 2km skm 16km
2 Tuyén gitta diém cip cao vi didim nut 1.5km 6km 12km
3. Tuydn gitta hai digim mit 1km 4km | 8km

Do cao cdc diém xdc dinh bang phuong phdp do cao hinh
hoc. Trong trudng hop do vé ban dé o ving déi nii véi khoang
cao déu 2m hodac 5m, cé thé diing phuong phip do cao luong
glic.
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2. Do luoi

My thiy binh ding dé do ¢6 cic chi tiéu k§ thuat phai thod man:
V35 207, 1 € 45"2mm. Mia c6 thé diing loai 2 mit hoac | mat.

Néu diing miu 2 mit doc s6 theo thit tr: doc s6 den, do & mia
sau roi doc s¢ den do o mia truée.

Néu dang mia | mat: doc $0 mia sau —» doc s mia trude.
Thay d61 chiéu cao may (>10cmy), doc s6 mia trudc —> mia sau.

Chénh léch d6 chénh cao & méi tram tinh theo hai mat mia
hay theo 2 s6 doc khi thay doi chiéu cao miy khong vuot qua
Smm. Tam ngam tir mdy dén mia 120m, vong diéu kién thuan
loi €6 the lén téi 200m.

Sai 50 khép cho phép:

f,=+50+VL (mm) (8-1)
L: chieu dai tuyén do tinh bang km
Khi $6 tram do n 16n hon 25 tram trén Tkm dai:

f,=+10vn (mm) (8-2)

3. Tinh todn bink sai

Tinh todn binh sai luéi do cao k¥ thuit theo phuong phip gén
ding.

Gid sir ¢6 tuyén do cao ky thudt phdt trién giita 2 diém cap cao
A(HA), B(HB) (hinh 8-1).

Hinh 8-1
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- Tinh sat s6 khép chénh cao fi,:
fi=>h -(l, -H,) (8-3)
|

- So sdnh f, véi f,, néu f, < +50L (mm) (8-4)

Tinh s6 hiéu chinh vao cdc tram do -

f,
V= — -8 (8-5)
ZS

B¢ chénh cao sau hieéu chinh:

R/ =h;+ Vh, (8-6)
- 6 cuo tuyét d6i cha diém-

H=H_ +h (8-7)
Kiem tra V] =1

* Do chénh cao diém B tinh duge theo (8-7) phai biang do
cao diém B di cho.

Néu giita cdc diem trung gian 1, 2... kha xa nhau vi bao gom
nhigu tram do, cdc biéu thic (8-4), (8 ‘i) s€ [a:

f, <+10vn (mm) (8-8)
vV, =- f, ., (8-9)
n

Trong d6: n - t6ng $6 tram do trén toan tuyén
n;- 86 tram do giita hai diém trung gian (i - 1. i)
Dé tranh nham 14n, viec tinh toin duge thyuc hién trén bing

biéu.
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Vi dy 8-1: Tinh binh sai dudng do cao k§ thuat (hinh 8-1) vai
s& licu cho trong bang (8-3) vi H, = 8,054m, H, = 8,265 m.

Bang 8-3

! . _ Hi¢u do
CTen | Kbodng cich Hicu do 80 hiéu cao dd P cao
ditin S, (m} cao chinh v, | higuchish dicm
' h, (tom} ' I
1, (m)
] 2 3 4 5 0
A 8054
1985 -1085 +5 - 1080
i 6,974
167 8 +1254 +4 +1258%
2 8,232
2013 +90)3 +3 +OU{S
3 G140
128.6 -(OR78 +3 -O875
B 8,265
> 6962 | +194 | +17 | +211 B
f =194 —(8265—8054) = ~17(mm)
b, =+50/L =+41(mm)
f<f = V,=- l7 S

§8-4. LUOT1 DO CAO PO VE

Ludi khong ché d6 cao do vé la
tiép do vé cdc diém chi tiét, do do

696

cip cudi cung phic vu fryc
nguoi ta tan dung luon cic

diém cia 1udi khéng ché do v& miit bang lam cde diém ctia ludi
do v& do cao. Co s& dé phat trién 1udi do cao do V& 14 cdc diém
cla luedi d6 cao Nhiv mrde v luéi do cao ky thudt.
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Khi do v& ty 1é 1:500 cé thé dung tia ngam nam ngang cla
midy kinh vi hay ban dac dé xdc dinh chénh cao. Khi do vé &
viing déi nili vdi h = 2m + 5m thudng dung phuong phép do cao
lwong gidc v6i gée dimg do mot vong do (doc s6 theo ca 3 day
chi). Chénh téch gid tri géc dimg trén cing mét hudng va sai s6
chi tieu (MO) trén cling mot tram khong vugt qud 45", Chiéu cao
cita miy duge do 2 1dn vai dé chinh xiac lem.

Sai 6 khép cho phép:

0,043 S
f,=+ ,_Z {cm) (8-10)

Vn

Trong d6: 2.8 - chiéu dai cdc canh
n - s6 canh trong ludi
Tinh todn binh sai luéi &6 cao do vé ciing giéng nhu déi vdi
luwéi do cao ky thuat,



Cau hoi va bai tap chuong VII

I. Luéi khéng ché do cao 14 gi? Phan loai 1wéi khéng ché do
cao theo quy mé va dé chinh x4c?

2. Ludi khéng ché do cao Nhi nude duge phan thanh may
cdp? Tic dung va pham vi (mg dung cla titng cap?

3. Xay dung Iuéi do cao k¥ thudt (thiét ke, do dac, tinh binh
saf)?

4. Muc dich cuia viée xay dung Wéi khong che do ve a gi?
Céc phuong phip xay dung luéi khéng che do cao do v&?

5. Bai tap:

Bai tap 5-1: Binh sai dudng chuyén d6 cao (hinh 8-1) véi s6
ligu trong biang 8-4.

Béing ¥-4
‘r_l"_(,n ‘ _IIiCu do cao T__; tram do gcuo diém |
diém l_ (mmj__J__ trong umb (.nan J__(ﬂ_
|}h | ' 18,054
‘ | -1885 ‘ 4
_ -1880) 4
i +1254 | 6 ‘
| ) ‘ +40012 8 ‘
L R 19.562 |

Bai tdp 5-2: Binh saj IuGi do cao ¢6 1 diém nit (hinh 8-2),
cic két qua do ghi trong bang (8-5). Tinh trt trung binh trong s6
diém M va sai s¢ trung phuong cia né.
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2 Hinh 8-2

. 1 . T : - T

‘ Tén B0 cao Tuydn do ‘ Hidu o cao ‘ Chicu diiwyen §, 1‘

'7}.116:11_. i j]) i ) ﬁz___ (km) .'
A

] 57960 ] v201 | __4§__|
40,460 2 8324 32.8 ]
41,202 3| 47566 J 40.3 .

]—

| ST060 | 4 | R0 J_' 514 —J

- . oo 100
Goi y: Trong s6 P, nhan g1 tr bang <

w0
I

clnj=x

r
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Chuong IX
DO VE BAN PO DIA HINH VA MAT CAT

§9-1. KHAI NIEM

Thure chét clia do v& ban dé dia hinh 1a xdc djnh vl tri tuong
quan cuax cdc doi twgng do vé (cdc diém dic trung coa dia hinh,
dia vat) teén thuc dia réi ding céc ky hiéu bin d6 dé biéu dién
chiing lén t& gidy phing theo 1y ié nao dé.

Nhur vy, khi do v& ban dé dia hinh cén phai dua vao cic diém
khéng ché mat bang va khong ché dé cao Nha nuée. Mat do
di€m khéng ché mat biing (c6 do chinh xdc tix gidi tich cip 2
hoac twong duong & 18n) phai dam bio yéu ciu:

- 4 diém tren 1km® d6i véi kha cong nghiép, thanh phé, khu
Xay dung.

- I diém wrén 1km® d6i véi khu vie khong xay dung.

Khi do vé& ban dé, ngui ta tang day dieém khéng ché bang cich
xay dung ludi do veé.

Do vE ban dé dia hinh ¢6 thé tién hanh theo mot s6 phuong
phéap:

- Phuong phdp do vé toan dac.

- Phuong phdp do vé ban dac.

- Phuong phip do v& bang anh.

- Phuong phép do vé téng hop.
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Dit do v& bing phurong phdp nio, trén ban dé dia hinh (ty 1é 1on
1:5.000 + 1:500) ciing can dam bao thé hién cdc néi dung sau:

- Cac diém cia luéi khong ché tric dia

- Cic cong trinh xay dung dan dung, cong nghiép vi noi 16 ra
cta cdng trinh ngam.

- Pudng thong tin lién lac va cdc phurong tién phuc vu di kém.

- Pudmg day dién cao the va ha thé cling céc tram bién ap.

- He théng dudng giae thong (dudng sit, dudng bo) ciing céc
cong trinh c6 lién quan nhur ga, cau pha, bén cang...

- Hé théng thay van, cdc co s& cung cdp nude... Dai véi dong
chay rong hon 3mm trén ban d6 phai do v& theo 2 b& vaa et cich
15cm cdn ghi chid do cao mue nuée cda dong chay kém thoi gian
x4c dinh.

- Khi do v€ rimg, ngoai viéc xdc dinh ranh giét con cén phai
xdc dinh dic tinh, ching loai rimg, cic khu dét céng, nong
nghiép ndm trong doé.

- Phéi do v& tdt ca cdc diém va dudng dic tnmg ctia ddng dit.
lru ¥ dén cao dd muc nude trong ao, hd, séng... khi gap dia hinh
casto phai biéu thi chd 16m, phéu cha thuc dia.

- V&1 kbu viye triing, dim lay cin xdc dinh kha nang qua
lai, d¢ sau va 16p thuce vat phu.

Dién tich nhd nhit cta dia vat cin biéu dién:

- 20mm” d6i véi khu trdng trot cé gid tri kinh té.

- 50 mm® d6i v6i khu tréng trot khong cé gid tri kinh t&

Khéng do vé cac cong trinh tam thai.
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Co6 nhiéu phuong phdp do v chi tid1: toa d6 vuéne g6c, giao
p L) p B 0 é\ o =]
hoi géc, giao hoi canh, toa do cuc... Nhung ngay nay phuong
phdp toa do cuc hay duoc din o hon ca.

§9-2. HO VE BAN PO THEO PHUGNG PHAP TOAN bAC

Do vE toan duc 1 do vé dia hinh bang mdy toan dac hay may
kinh vi theo phuong phdp toa dé cuec.

Po v& toan dac ¢6 wru digm nhanh chong, c6 the do truc tiép
trong dieu kién thoi tiét khong may thuan lgi. Tuy nhién, do noi
nghiép va ngoai nghiép tich nhau nén khé phat hién nhimg sai
sot. Do vé todn dac thudng duoc g dung ¢ noi ¢dc phuong
phdp do v& khdc khé thuc hién.

1. Ludi khéng ché do vé

Luci khong ché do v& 1a hé theng cdce diém dugc xdc dinh 1oa
do mat bang va do cao, thong thudng cic diém nay du dam bao
do v& chi tiét. Trong truong hop cin phai ting day diém khéng
che do vé& thi bs tri dudng chuyén toin dac. Diém khoi tinh cita
dutng chuyén todn dac phai Ja diém cia dusng chuyén kinh vi
cO sai $6 tuong dai 1/1000 ¢ 1én. BPuing chuyén toan dac phai
dam bdo cdc yéu cau trong bang (9-1).

Bang 9-1
T Chitu dui 1om ahat | S5 canh nhicu nhat |
Ty h*: I cla ci dudng Ch“fu da! 16n nhat lliong dudmg
ban da chuyén cud mot canh chuyén
1:500} 1200 m 300m O
1:2000 600m 200m s o
11000 300m 150m 3
D:SUU 200m 100m 2 |
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- Géc bing do mot ldn, sai s6 khép gée cho toan duong
chuyén la:

f, =+60"vn
- Chiéu dai canh duge xdc dinh bang cap day do khoang cach
véi hai lin do di v do vé. Sai s6 twong di khong vuet qud 1/200.

- D6 chénh cao gilfa cde diém xdc dinh bing do cao luong

eidc, do di va do vé. Sai s6 khép do cuo:

S
f, = 10,04 Z_ (cm)
V11
2. Do vé chi tiét
* Cong tde chudn bi tai mét tram do chi tiét:
- Pat may vio diém tram do (12 diém khong cheé do vE). Sau
khi dinh tam, can bing méy xdc dinh gid tri MO.
- Do chidu cao mdy (i) bang thuée hodc mia.
- Pinh hudng ban dau 00° vé diém khéng ché lan cin (vi tri
ban doé trai).
* Po cde véu 1o diem chi tiét:
~ Quay may dén ngam mia dat ¢ digm chi tiet (diém déc trung
cta dia hinh, dia vat)
- Doc s6 doc theo 2 day do khodang cdch (n}
- Poc $6 doc theo day chi giita (/)
- Poc goc bing P 1rén ban do ngang
- Can bot thiy trén ban do dimg va doc gid tri T trén ban do
dimg.

Cic 56 liéu do duoc ghi vio s6 do theo miu quy dinh (bang 9-2).
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86 do chi tiet
Bang 9-2

S6doe | So'doc | Kheing | Chenh

Ne " bando | bando | Gae cao | Do
n
. . neang ding | nghién hi cHO Ghi chu
Dicm | tm) s e[ TeTeng |

Hi
{m}

Tram mady N[ - dinh hudng theo | - VLi=i=13m, H =35070m
My do T30, MO=359"5¢'

3SEU3R | L2y 126,6

34230

47.7 iPudmg

33495 | 350708 -ysy 938 44,6 1£430 cau Yua muong
3 33610 | 355937 -4°42 755 45,0 Ba mirong
4 3 3583 48’ 94,4 478 |Diém dja hinh
5 4850 -2 1160

49.8 |Diém dia hinh

Khoing cich gitta cdc dienm mia khéng vuot qua quy dinh &
bang 9-3.

Khoing
cao déu

Khodng cich 16n nhit
gifta cic didm mig

{m}

Khoing cdch [6n nhat rir ndy
dén khi do ve {m)

Ty Ie do

{m}




D¢ tranh triung 1ap hodc béd sét, cin phai phan viing cho céc
tram do. Tuy nhién, giita cdc tram do cdn c¢6 viing phii dé tien
viéc ki€ém ftra.

Cung v&i cong tic doc $6, cin vé phdc 50 dd vi trf diém khong
ché, diém chi tiét dé tranh nham 14n khi vé ban dé.

Trude khi ket thic tram do cén kiém tra lai huéng ban diu,
néu léch khong qua 1'5 13 ddm bao,

3. Tinh toan

+ Tinh toa d6 mat bang vi d6 cao c4c dinh dudng chuyén

+ Tinh chic¢u dai bng tir may dén diém chi tiét:

d=Kn- A, (9-1)
Vi Ay=Knsin’V
+ Tinh d¢ chénh cao cta diém chi tiét so v6i tram mdy:
1
h= 5 Kn sin2V + j-/ (9-2)
+ Tinh do cao diém chi tiét:
H= HTmm rm) +h (9_3)

4.Vé ban do

* Ve liwgi 6 vudng: Bao gbébm cdc 6 vuéng nho kich thudc
10 x 10 (¢cm). Kiém tra cdc canh 6 vudng khong chénh nhau qua
0,2mm, cdc dudng chéo 6 vuong khong chénh nhau qui 0,3mm.

* Cham cdc diém khong ché trie dia lén luci 6 vuong theo
plutong phdp tou A6 vuéng géc: V& ky hiéu diém khéng ché va
bén phia trdi di€ém ghi mot phén s§ cé tir s 12 tén diém con mau
s6 1a do cao cha diém.
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Sau khi chdm xong cdc diém khong ché, kiém tra lai khoang
cdch cua ching trén bén vé va so sdnh chang véi khoang cédch
ngoil thye dia da it vé ty 1&. Sai léch ndy khéng qud 0,3mm.

* Cham cde dién chi tiét theo phiong phap toa dé cuc: Diém
chi tt€t duoc dinh diu bang biit chi vi nd 1a ddu phan cach phin
nguyén va thap phin cua gid tri dé cao.

Keét thic timg tram mdy diing biit chi vé dia vat theo quy ude
v vé dudng dong miue theo phuong phip ude luong.

* Sau kil kér thite 1t od cde tram do va dd kiém tra cdn than,
bdn vé ditge 16 mue theo it tu:

- To chiy va s6

- To dia vat

- V& mue duomg dong miic

- Trinh bay khung va ban vé.

* Kiém tra dandt gic do chinh xde bdn dé dia hinh:

- Sai s6 gidi han cha ludi khong ché so véi diém khéng ché
cap trén gan nhat theo ty 1€ ban d6 khong vuet qud 0,2mm déi
vai viing quang ding va 0,3mm doi véi vitng rimg nii.

- Sai 86 gidi han cla cdc diém khdng ché dé cao so véi méc
cdp trén gan nhit khong vugt qud 1/5 Khoang cao déu doi vdi
vung dong bang va 1/3 d6i véi viing ritg nii.

- Sai s6 vi i cdc dia viit ¢6 dinh biéu thi trén ban dé so véi
diém khéng ché do vé gdn nhit khéng 1én hon 0,5mm véi viing
quang diang va ,7mm véi vung rimg nui.

- Sai 6 biéu dién ddng dat khong vuot qud /4 khodng cao
déu doi véi viing ddng biang va 1/3 déi véi ving rimg nii.
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- Can ¢t vao do chénh léch dé danh gia chat luong ban dé. $6
luong di¢m chénh léch vugt qud gidi han cho phép khong qui
10% 16ng 6 diém kiém tra.

§9-3. PO VE BAN PO BANG PHUONG PHAP CHUP ANH

I. Khai ni¢m

Po v& ban dé dia hinh bang anh la phuong phip duoc xay
dung trén co so nhimg tdém anh chup bé mit thye dia béi nhimg
mdy méc thict bi chuyén dung. Dé nhian dugc o ban dé, thuong
ticn himh bon cong doan chu yéu va ¢6 lién quan mét thiét véi
nhau dé la chup anh, x ly phim anh, do néi triac dia va do vé chi
tiét trén anh.

Tuy thugc vao thiét bi kj thudt khi chup anh nén ¢é phuong
phdp do v& dja hinh bang anh hang khéng va do vé dia hinh bing
anh mat dit.

Po vé dia hinh bang 4nh chup t trén khéng la phuong
phap chl y&u dé lip ban d6 dia hinh khu vue rong lén, dia
hinh phtte tap.

Po v& dia hinh bang anh chup tir mat dit duge dp dung khi
lap ban d6 khu vic nho c¢d hinh ddng ré rét ctia ding dat; dac
bict tién loi doi véi cong tic khai thic mo 16 thién, quan tric
bién dang cong trinh...

Do khoi luong cong viée cta phuong phdp chu yéu duge thuc
hién & trong phong nén hiéu qua kinh & cao hon cdc phuong
phdp khie, vi thé né dugc ung dung rOng rii trong quéc phong
vi trong cac nganh: tam nghiép, dia chat, xay dung co ban...



IL Do vé dia hinh bang anh chup tir trén khong

Anh hang khong 14 anh chup mat dat tr cde thiet bi chup 4nh
dat trén mdy bay. Thiét bi chup anh hang khong 13 mot hé thong
chup dnh tr dong. Qud trinh chup 4nh c6 thé diéu khidn tir xa
hodc tr dong theo chuong trinh cai dat san.

Viée chup anh hang khong duge hién bdi nhing chuyén bay
chuyén dung, bay chup theo nhimg ddi song song di duoc thiét
k¢ sao cho nhing dai dnh chup duge déu c6 do6 phu doc va do
phil ngang. 6 pht doc chiém khoang 60% chiéu dai tdm anh va
do phit ngang chiém khodng 30%-40% chiéu rong tim anh. Nhe
¢6 do phit ma ngudi ta ddnh gid dugc chat lugng anh chup déng
thoi tao duoe hieu tng lap thé trong do v& chi tiét trén anh.

Trong qué trinh chup anh, khi truc quang hoc ctia mdy anh
tring vdi phuong déay doi nhtr hinh 9-1 ta sé dugc tdim anh nam
ngang va ty 1& cda tim anh 1a:

J_a_f (9-4)
m AB H

f: tieu cy cha mdy chup anh

H: chi¢u cao chup anh

7
i

Hinh 9-1

H

! f
|
x
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Trén thuc t&, diéu kién trén khé dam bao nén cic tdm phim
anh thu duge thudng cé do léch khac nhau, do doé ty 1¢é ctia cic
tam anh ciing khdc nhau. Trong tradng hop ndy (anh chup
nghiéng), cdc diém trén anh bj léch di so vdi vi {rf thyc cua nd.
Pé loai trir sai 1éch nay, cdc tdim anh hang khong phai duoc bién
ddi (nin lai) trén thi¢t bi chuyén mén goi 12 mdy nan anh. Sau
khi ndn anh, ngudi ta thu duge cdc tim anh don nam ngang cé
ciing ty 1. Cit bo cic phin tring nhau cta cdc tdm anh don va
ddan ghép lai ta dugc binh dé anh - mot loai ban dé mit bang.
Binh dé anh dugc ding trong Iinh vue quin si, trong viéc thiét
k& mit bing tong thé...

Muén nan lai cic t4m anh hang khong mot cich dé dang, trén
mdi tam anh cAn phai c6 mot s6 diém dia vat da bidt toa do phan
b6 déu trén tim anh. Cong tic trac dia nham xéc dinh toa do cdc
diém dia vat goi 1a do ndi dnh. Ludi do noi cé do chinh xdc
tuong duong ludi tam gide nhd hodc dudng chuyén kinh vi va
lugi dé cao k¥ thuat.

Trén co s& nhitng tdm dnh di nan, ban d6 dia hinh dugc xay
dung theo cdc phuong phap:

- Phuong phédp do chup phoi hop: Cac yéu t6 dia vat va duodng
ranh gidi da biéu thi trén binh d6 anh, céc y€u t¢ dia hinh duoc
xdc dinh bang todn dac hay ban dac. Trong quit trinh do v& dia
hinh, két hop do v& thém cic dia vat quan trong nhung c6 kich
thude nhd khong thé hién trén anh.

- Phuwong phip do vé lap thé: Qud trinh do vé dia hinh tién
hanh & trong phong trén co s& mo hinh lap thé cha timg cap anh
thong qua may do vé toan nang.

- Phuong phap mo hinh so: Sir dung méy quét anh dua binh
d6 anh vio mdy vi tinh dé tién hanh vé ban dé trén mdy vi tinh.
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I11. Do vé dia hinh bing anh chup tir mat dat

Cic tdm phim anh nhin duge tir cdc tram chup bo tri ngay
trén mat dat bang médy chup énh kinh vi. Ngodi ra miy chup anh
kinh vi cling con duge st dung d¢ do goc bing, goc ditng nham
muc dich xdc dinh toa d6 cla cac tram chup anh. D€ ¢6 cip anh
lap thé , mot khu vue duge chup tir hai tram ké nhau, dudng
thing néi hai tram chup goi la canh ddy chup anh.

Khi fién hanh chup danh, mdy chup anh kinh vi diit ¢ hai dau
canth ddy chup anh vi duoc dieu chinh sao cho truc quang hoc
cta mdy ndm ngang va vudng goc voi canh ddy. Trong truong
hop khé khan, truc quang hoc ¢ thé quay vé phia tridi hoac phia
phai cling mét géc trong pham vi 30"

Trén hinh 9-2 bigu dién hai tram S1 v S2 cha mdy chup anh
Kinh vi & hai ddu canh ddy B. D¢ xdc dinh toa do cua diém
AX .Y, ,Z,) ngoai thuc dia, nguoi ta 1y goc toa do la quang
tam kinh vit bén trai 8. Truc Z trimg véi dudmg day doi caa Si,
truc Y triing véi true quang hoc cua mdy anh con truc X trang
vGi hudng canh ddy chup anh lén trén mat phiang ndm ngang.

Hinh 9-2
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Theo hinh vé& ta c6:
Y, B -
= (9-5)
fop
V&i p la sai s6 ngang cOa didm A trong khong gian:
P=Xi-X,

Tir cdc tam gidge déng dang khic ta co;

A A A
—hLIA A2 (9-6)
Xz T p

Suy ra:

(9-7)

Cic tri s6 x,, z,, p duge xdc dinh bing mdy do lap the toa do,
Theo cde gid tr toa do, cham diém 1an ban d6 so véi he thong do
anh déi voi canh ddy da cho.

Muon thanh tap ban dé khu vire tong dor idn, phai be (ri
nhiéu canh ddy chwp dnh, ching duoc néi véi nhau dé toa do cic
tram chup cling trong mot h¢ thong toa do.

Vige tinh toa do ciie diém nhu tren rat mat thei gian vi khgj
luong tinh todn rat 16n. Bai vay, kht lap ban dé ngudi ta thudng
dung mdy do v& lap thé anh mat dat. Trén ban vé ciia mdy, dat
bin vé& di cé cic diém khong ché tric dia va cde diém mut tedi
cua cic canh diy chup anh. O bo phan do anh, tiéu do lam viée
trén mo6 hinh 1ap thé dé xdc dinh vi trf diém cén do vi dédnh dau
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lén ban v& béng bit chi cta bo phan v& con dé cao cia didm xdc
dinh tr mdy do do cao. Néu di chuyén tiéu do theo mot dudng
nao dé cé cung mot do cao trén méd hinh thi bit chi sé vach lén
ban v& duong dong mic fuong tmg.

Viéc vé s& duoc kiém tra thong qua cdc diém tric diadicé g
trén ban v& va trén cdc (4m anh.

§9-4. PO VE MAT CAT

DE phuc vu cho thiét ké, thi cong cac cong trinh dang tuyén:
dudng sit, dudng 6 16, kenh, muong, duong 6ng, hé thdng dudng
day tai dién... phdi tién hanh do vé mat cit dia hinh.

Mat cit dia hinh biéu dién s cao thip cia mét dat ty nhién
doc theo mot tuyén nao dé.

Do v& mat cat dia hinh gém cic giai doan chinh sau;

1. Co' dinh tuyén ngodi thuc dia

a) DOr voi mdt ot doc:

+ Diing cdc coc d€ ¢6 dinh tuyén, cdc coc chinh cdch nhau
100m (dugce xdc dinh v6i d6 chinh xdc L + l —— ), ky hiéu la

1000 2000
Co €y, Ci... rong d6 C,1a diém dédu chia tuyén.

+0 nhimg dinh géc ngoat clia tuyén dugc déng bing nhing

coc chac chdn hon (6ng thép, be téng...) Xac dinh khoang cich tir
1

1000~ 2000
g6¢ ngodt clta cdc dinh do bang mdy kinh vi véi do chinh xdc
mg <+ ('S,

dé o lai coc chinh gin nhét véi do chinh xdc
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+ O nhiing noi tuydn cat cdc cong trinh khde hoic noi mat di
thay déi do doc ta déng coc phu, xdc dinh khoang cidch tir coc
phu tr&s lai coc chinh véi do chinh xic £1dm. Ghi s0 hiéu coc
phu, vi du G, s Caira-

h) Déi vor mdt cat nganyg:

Mit ¢iit ngang néi chung ¢é hudng vuong géc véi tuyén, dai
(r 40 +50m. Mit cat ngang thudng duge bd tri o noi dang dat
thay ddi nhi¢u hay theo yéu ciu cia thiét ké. Tai noi giao cua
mit cit ngang vd mit cit doc duge ddnh diu bing coc va xidc
dinh khoing cdch tit coc dé tré lai coc chinh véi do chinh xilc
+1dm, ghi k¥ hi¢u coc nhu déi véi coc phu ¢ myc a. O nhiing
noi thay déi do doéc trén mat cat ngang, déng cidc coc phu va do
khoang cdch (i nd dén tuyén véi do chinh xdc lm, ghi so hicu
coc (bén phai hay bén trdi tuyén).

Pong thdi vdi vice ba tri hé théng coc, ti€n hanh do vE chi tict
doc tuyén trong pham vi 50m vé mdi phia trén dé bi€u dién (Al
ca cde coc chinh, coc phu, mit cat ngang, cic dia vat...

. Cing véi viée b6 tii hé thong coc trén mit cat doe, mit cat
ngang va do vE chi tiét doc tuy€n, cin phai v& phic vae giay ke ly
ban vé phic biéu dién tryc tuyén theo chiéu tir dudi lén rén dé ghi
cdc coc chinh, coc phy, noi cat cic dia vat, vi trf mat cat ngang,
dinh gée ngoat (hudng ngoat duge bidu thi bing mii ©n)...

2. Do cao doc tuyén

Dé xde dinh do cao cta cac diém, thudng thyuce hién bang do
cao hinh hoc cip k¥ thuat. Khi do, nguoi ta chon mot sé diém
trén luyén 1am diém cia dudng chuyén do cao (diém fién ket) va
do néi véi cic diém kKhong ché do cao. Pong thoi véi viée do cao
cic didm lién két, tai méi tram tién hanh do cdc diém trung gian
(diém phu, mat cit ngang...). Cdc 56 licu duge ghi vao so do.
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3. Tinh todn

- Tinh binh sai két qua do cao doc tuyén d6i véi cic diém lién két
vai st 50 khép f) trong titng doan khong virot qud 50 VL (mm).

Trong d6 L 1a chiéu dai doan do tinh biing kilomét.

- Tu do cao diém lien két, tinh do cao cua mdy. Do cao cua
diém nio dé bing hicu s& gifia do cao cia miy véi s6 doc theo
day gifta trén mia tai diém d6.

4. V€ mdit cit
Két qui do cao doc tuyén dugc vé len gidy ké i thainh mat cit
doc, mat ¢cit ngang véi ty le ding 160 gdp 10 lin ty lé ngang.

Dé thuan tién cho sit dung nguoi ta thuong lia chon dé cao
quy wde cla ban vé (duong chan tdi) sao cho diém thap nhat
trén mat ciit ciing nam cao hon duong nay tir 8 dén 10 cm.

Ghi s6 lieu va v& mat cat (hinh 9-3)

1:000)
1 LA 7 /)

i : :
T A S s S A
’; iz iy J

o

J 720 o 3 : A S
naokm N oS g |

) ¥ R Ry 3

] 8 cow N N X § s &

Hinh 9-3
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Cau hoi va bai tap chuong IX

I. Céc phuong phidp do v& han d6 dia hinh ?

2. Noi1 dung do v& ban do ty 1& 16n (1:5000 = 1:5001?

3. Do viu v& ban d6 bing phuong phap toin dac:

- Yéu cau vé Iudi khong ché do v&?

- Trinh tir do tai mot tram do chi tiét ?

- Tinh todn va v& ?

- Kiém tra, ddnh gid do chinh xdc cong téc do, vé ?

4. Mat cat dia hinh 1d gi ? Cic giai doan chinh khi do vé mit
cat dia hinh ?

8. Bai rap: Lap ban do6 dia hinh ty 1¢ 1:1000 véi khoang cao
diu h = 1,0m vdi 06 liéu san:

a. Ludgi khong ché do vé: Dudng chuyén kinh vi khép kin
(hinh 9-2). Sé liéu do ghi 6 bang 9-4.

Bang 9-4

Bicm I Gée bang | Chidu dii bing ‘ Toa do dicm
{m} X y

[ | o582 | 179.54 ]
I R4'50'3 272,32

111 74"35'1 21947 -.
IV | 3490972 128,07 "
A 2807434 180,18 .

_ | .




Toa do diém I va goc dinh huéng o, , gid dinh.
I (250,00 m; 300,00m)
a, = 358"25'8

Hinh 9-4

b. Ludi khéng che dé cao duge xay dung tén co s& ludi
khong ché mat bing. S6 liéu & bang 9-5.

Bang 9-5

!_ _'Dié'm ' h (mm) __Him |

I -319 2352

i +669

1 +5829 ‘

v -5316 '

v -809

|

¢. 56 licu do chi tiét trong bang 9-6.
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Bang 9-6

: )
N kn B T | d i Hi
v Ghi chui
didm (m) " " ' tn) ool | {m)
| 2 3o 4 Is|e]r s, 9 |
Tram do [, dinh hudng theo 1-1V, i =/ = 1 49m, MO = 90000, méy do Theo 020 |
I 47.9 70.05 89578 | | Riio san vin dong
2 205 3715 R 466 nt
3 ¥1.2 09.15 80579 nt
4 827 35415 RO.423.0) 14 hinh
5 SR.0 32930 8340 nt
8] 78.3 283.15 K8.4¥,4 nt
7 723 270.20 89253 i nt
8 R%,2 24300 | 89,588 Dudng xal (8)
] 67.6 23705 | 90010 ' (v
10) 390 218.50 9(.06,2 nt
11 395 119.20 90.06,1 i
12 66,3 138.35 $).34 4 13 ho
13 86,9 147.35 4,04 8 Mép nuwic
14 849 178.30 U410 il
15 1U8.8 194.00 931358 nt
16 155% 19816 92.16.0 : ull
17 164,27 202.55 0057 Rie nhit kho
1% 1535 207.20 B0.02.7 Nhi kho A
19 1103 214,158 90.02,2 nt
20 12,0 22510 S0.02.0 ni
21 118.3 22805 S007.8 Rao nha kho
22 100,5 217.55 v(.09.2 nt
23 894 207.25 GU.20.0 B& ho
24 623 191.45 90.34,2 : nt
25 1652 163.15 Y2085 nt
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4

EIERENEY

9

- Tram do

—

I1. dinh hueng theo 11 1= £ = 1,52m, MO = 908000, mady de Theo 020

[

264
4538
TR
6{).3
84,5
1245
842
67.2
1052
1105
37.0
%15
41.7
K24
101.6
136,1
9.1
603
43.6
211
523
422
69,2
1280
145.6
D54
720

326.00
0215
10.55
1¥.25
3700
64.55
43.50
S1.45
7335
.50
5120
325
81.15
TR.30
G030
13900
171.45
187,00
130120
t14.45
211.55
266.35
253,45
24530
275.05
205.08
331.45

KUY 2
9322
RO 425
89404
89449
8949 K
¥9.50.2
B3 477
RY.s2.2
B9 56,6
89528
RY.57.5
G132
EIXER
S91.20.6
g1.07.2
9t4i.4
92147
93055
%0404
83521
89282
84406
80495
R4 .42 5
89225
RE.56.0

Buimy sat _

at
n, noi dutng sit (8)
nl, néi duong st (Y)
Budng sat
nt
Kho B
nt
nt
Rao nhi kho
nt
nl
Pia hinh
n
Rudng lia
ol
nt
n
nt
Bia hinh
nl
Butmg i, néit 8 (%)
nt
nt

Bia hinh

nt

nt

166



r | | ’ ! '
Lr, 2 4 |5‘6‘7||?\'[ y
i Trany do HE dinh hudng theo 2100 =7 = | 40m, MO = 900800, maiy do Thee 020
a2 T ase [Twome T | ! Cotdien |
2 1.z 7720 Q004 nt
R [18.0 99.15 Y 1a2 n
k| 1582 114,30 G0.06.7 it
A 712 ER7.00 88.40,7 Bignt dia hink
I 6 STE 10630 | susye | e
70 1200 | 22650 | $s.505 | nt
b 103,00 26530 19164 nt
Y 1220 2R0.50 89.26.5 mnt
10 6.2 N9 4s 29,496 Cordién
11 ¥7.3 287.22 9407 Biém dja hinh
12 46,3 2RO0S 8K324 nt
13 540} 33110 YULIRN ‘ | : Cot dign ndi dicm
‘ L& 10

Tram do 1V, dinh |

widgng theo [V-10 =1 = 1 48m. MO = 909000, mdy do Theo (20

297.00
330100

350145
(1450
26.45
(.20
12.25

12520
13330
163.20
24715
25000
F72.00
145.25

1 549
2 327
3 840
4 900
5 40,4
6 622
7 V157
b 1268
9 808
1t 41.5
11 433
12 0 1500
13 W67
14 126,6
15 164, 1
16 145,3

141.45
163.45

Vir45.6
Yl.31.3

903250
90.04.6
89475
90066
90,10,

B804
89350
B.00.7
V0070
8934 1

147

R7.5(.,7

San vin dong
nt
nt, néii diém 3
tramt |
£ia hinh
nt
nt
nt
CHnci diéan [0
Irarm 1
nl
nl
nt
Pia hinh
nt
i
Ll
nt

]
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SRR N S R PN EA R ]
—L = ! 2 | 4 5] L _ _j
}- Tram do V. dinh hirdng lhm V-1V, E- =1 ﬂm MO = 90°00°0, m: 1} do Thco 020 |

45.9_. | "89 ki | 9144(; I {

Bix hink |

u

| || 326 |‘ 197.11 { 96.22.8 | nt |
vl / 10841 | 93588 | , | | nt |
4 | AR 5045 | 94575 | | nt
5 759 3845 | 93425 | nt [
6 SO0 33022 | 94335 il
7 785 | 26745 | 93404 | nt
R 666 | 21521 | 94202 at
9| 736 | 16555 | v3gsq Diu kinh
| s / EIRTIN RCERER) nt

L e %.32 | 92003 n

HEN RV Y Lo
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Chuong X

BO TRi CONG TRINH

§10-1. KHAI NIEM

Viée xde dinh vi tri mat biing va do cao clia timg phan hoac
toan bo cong trinh & ngoai thuc dja theo ding thiét k& goi 1 bo
tri cong trinh. Cong tic bé tri cong trinh nguge lai véi cong tac
do vE&.

Thuyc chét cua cong tdac b tri cong trinh 13 b6 tri cdc didm dac
trung ctta cong trinh trong khéng gian. Do dé néi dung cia cong
tic bé tri cong trinh ciing 1a bs tri cdc yéu (6 co ban: goc bang,
khodang cdch bang va do cao.

Bo tri cong trinh ciing tuan theo nguyen tac tir wng quat dén
chi ti€t va ti€n hanh theo thir nr:

- Xy dung Iu6i thi cong véi do chinh xdc thudmg yéu ciu cao
hon so v&i wéi khong ché do ve.

- BO tri cde triic co ban ctia cong trinh.

- Dua viio cic truc co ban, b6 trf cic diém chi tigt dac trung
cua cong trinh.

Trong b6 tri cong trinh, d6 chinh x4c yéu cau tang déan tir khéng
ché dén ba tri chi tigt.

Do chinh xdc cha cong tdc bo tri duge xdc dinh nhu sau:

- D¢ chinh xdc bé tri khodng cich giita hai diém thudc cong

trinh xay dung:

169



VI {(num) (10-1)

Trong dé: [ - khoang cich tinh bing mét.
k - hé s6 phu thude phuong phap thi cong
k'=2khi thi cong dé be 10ng tai chd
k =1 Kkhi thi cong 1ap ghép.

- D chinh xdc b 1 goe bang:

y 003k

- D6 chinh xdc ba trf do cao:
My =% 2 mm doi véi cong trinh d8 1oan khei (10-3)
m, =+ 0.8 mm d6i voi cong trinh lip ghép (10-4)
D6 chinh xdc khi chuyén truc len tang cao:

m, =+ (0,8 {mm) (10-5)

L - chitu cao truyén truc 1inh bang mét

§10-2. BO TRI CAC YEU T6 ¢ AN
1. Bo'tri géc bing

" ~ Tt - - - . B ‘/\ ..
Trén ban vé thiet ke di bigt gée bang BAC = B ngoai thue
dia bict cic diém A va B. Cg the xdc dinh huéng AC tao véi
hudng AB bing 3, nhu sau:

Bat mdy kinh vi g A (hinh 10.1), dinh huéng eng kinh vé B.
M& vanh chuidn ngang 1 goc bing B,. theo huéng 6ng kinh danh
déu duge C,. Pio éng kinh, thao tic tuong tw nhu trén, danh diy
duge diém C,. Chia doi khoang C,C,, duge diém € can xdc dinh.
Phuong phdp nay 4p dung khi bg tri so bo goc bang.
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Khi cin bo tri géc bing vdi do chinh xdc cao, cic thao tic ho
tri trong tu nhu khi nhan duoe diem C, (hinh 10-2). Do géc bing
BAC, thco phuong phdp do cung nhan duge két qua B,.

Hinh 10-1 Hink 10-2
Tinh doan cin dich chuyén Ad la:

Aad=ce, = 988 (10-6)

véi & 1a chiéu dai tir A dén C,:

AP™ = BBy, (10-7)
Tur C, theo huéng vuong goc véi AC, dat doan Ad = C,C vé
phia ¢in thiet duoc diém C. Goc ABC [a géc can xdc dinh.

2. Bo'tri doan thang
Trén ban vé ¢ doan thang AB chiéu dai d,, ngoai thue (& ¢6
diém A vi hudng Ax, can xdc dinh diém B cich A mot doan d,.,

Tt diem A, theo huéng Ax do so bo mot doan AB ¢6 chiéu
dai xdp xi bang d,, dinh diu diém B' (hinh 10-3).

Dang thude thép do doun thang AB', sau khi tinh toan nban
duoe gid ri d' = AB' chinh xdc. Tinh doan ¢én dich chuyén.
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Ad=d'-d, (10-8)

Tir B' dat doan Ad vé phia tuang ting duge diém B can tim.

Hinh 10-3
3. Bo'tri do cao

Ban thiét ké ¢é 2 diém AlXa, Ya, Hy) va B(x,, g Hy). Ngoai
thuc dia ¢6 A(x,, y,, H,) va B'(xg, yp), cdn xdc dinh diém B.
bat mdy thiy binh gifta A va B (hinh 10-4)

Hinh 10-4
Boc s6 doc trén mia dimg & A duge a. Khi dé chiéu cao maiy
la:
H,=H, +a (10-9)
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Tr d6 cuo cia mdy va diem B, ta dé dang tinh ra dugc s6 doc
b trén mia dung ¢ B' Ia:

b=H_-Ii, (10-10)

Quay mdy ngim nia dung ¢ B', diéu chink mia ¢¢ tim diing
s6 doc b, khi dé d¢ mia chink li di¢m B, diing coc d€ ca dinh
diém.

§10-3. BO TRI PIEM MAT BANG

Trén ban v& thist ke ¢6 3 diém AlXy ¥a), B(X;. ve) v I{x,. y,).
Ngodi thue dia dii ¢6 hai diém A va B, Dé b6 i diém I, ¢o ot
56 phuong phip sau:

1. Phuomg phdp toa dé cuc

a) Tinde 56 liéu b6 tri: theo hinh 10-5 dé xdc dinh vi trf I can
biet géc B va chiéu daj d.

B=aya,, (10-11)
d=y(x, =X ) +(y, —y )’ (10-12)

Dung bai todn ngurge dé rim Clap s g

Hinh 10-5
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1) Cong tic hoé tri:

- Bat may kinh vi tai A, b tri g6c bang f3. dige hudng Ax.
- Theo hudng Ax bé i dox

i thing bing d. ding mac cé dinh
diem [

B0 chinh xdc coa digm I

- m, N
n]lzi’ \!m; +{(—=)".d"- (10-13)

P

Trong dé:  my- sai s6 trung phuong bo ti bin kinh cuc d.
myg - sai 80 trung phuong bé tri goc 3.
d - chién dai bdn kinh cye.

Phuong phip 10a dé cye thuong ap dung cho kihu

vue tirong
doi theing diing thudn ticr cho bé tri chiéu dai.

2. Phuong phép toa dé vuing goc

Véi khu vie xay ding ¢6 1uéi (hi cong 6 vuong ba tri diém

mat bing bing phuong phdp toa do vuéng goc rit thuin loi,

nhanh chéng (hinh 10-6).
o <
L]
;AI
Al dy M B

Hinh 10-6
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a) Tindv sé'liéu bo ti:
AX = x-x,
Ay =¥y, (10-14)

i Bétri:

Phii chon gia $6 toa do ¢6 gid trj 160 d€ bo trf doc theo canh
truc toa do cla Iugi 6 vuong, con gia 3 toa dé nhod hon dat theo
hudng vuong géc vdi nd.

Theo hinh 10-6, ta thay déi véi diem T cé Ay > Ax. Dat miy
kinh vi tai A, dinh huéng vé B vi theo ong kinh bé tri doan thing
Ay duge diem M. Doi mdy kinh vi vé didm M, dinh hudng may
vé B, dat mot gée vuédng, theo hudng nay b6 tri doan thang Ax
dugc diém L.

Do chinh xdc bo uf diem I (khi bé trf theo truc y trude):

i)

. m
= 2 g R
mp =mnt, +m W T{—) AX {10-15)
p
Néu b6 tri theo truc x trudc ta cé:

, , ;Mg _
mi=m, +m, +( Sy Ay (10-16)
) &

Trong dé: m, mu : sai 56 b6 tef doan Ax. Ay

my; : sai 6 trung phuong bo trf gée vuong.
3. Phurong phdp giao hoi géc: (hinh 10-7)
a) Tirdr s6'1iéu b6 tri-
Theo hinh vé ta ¢6:
Ba=oty- oy, (10-17)
Bp= g - 0y, (10-18)
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Ly Qag - O dugie xde dinh
qua bai todn nghich.

h)Bo tri:

Dar hai mdy kinh vi & A va
B, b& tri cdc gée bang tuong
ing B, . Ps ; giao cOa hai
hudng ngam I diém I can bo

. Hinh 10-7
i,
D¢ chinh xdc bs uf diém I:
L
m, = i—"; —ya +b” (10-19)
p 'sinl

Phuong phédp giao hoi géc thuong duge dp dung dé bo wrf tru
cu, cong trinh thiy lgi... khi diém cdn b§ tf & xa diém khong
ch€ va viéc di lai khé khan.

4. Phuong phdp giao héi canh: (hinh 10-8)

a) Tindt s6'liéu bo tri

8
s
A 7 L,
Hinh 10-8
Tinh cdc bdn kinh giao hoi d, vad,:
di=y(x, =x ) +(y, ~y ) (10-20)
dlz\ﬂxl—xs)3+(yl—yn)z (10~21)
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h) Bo i:

Dimg 2 thude thép, dau 0 ciia chdng dat tai A va B, kéo thuéce
den 86 doc d; va d, twong tng. Giao cta hai 6 doc 14 diém 1 cén
xde dinh.

D6 chinh xdc cha diém I:

m, - _
m =+ -1 2 (10-22)
sinl

Trong do:

m,- Sal 86 bo trf cank d, v d, (& day coi my, = my, = m,).

Phuang phap nay dp dung khi diém can bé trf & gin cdc diém
khong ché (bdn kinh giao héi nhd hon chiéu dai thuée), dia hinh
bang phang.

§10-4. BO TRIDUGNG CONG TRON

I. Khii niém

Khi xay dimg cdc cong trinh dang tuyén (kénh muong, dudng
xd...) 6 nhiing noi tuycn d6i hudng cin b tri cac dutmg cong dé

noi cde doan thang cha tuyén véi nhau. C6 nhidu loa duong
cong: duong cong tron, dudng cong xoan...

Mot dudng cong tron duge xdc dinh néu biét 3 diém: didm
diu T, diem gitta G va diém cudi T,. Bu diém nly goi 1 ba diém
chinh cta dudng cong tron.

D¢ dam bio thi cong dudng cong trom duge chinh xdc, ngudi
ta bo tri mot s6 diém ndm trén dudng cong dé. Cic diém nay goi
la diém phu. Khodng cdch giita cdc diém phu tuy thudc vao tinh
chat cua cong trinh (5 + 20 m).
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I. BO tri cic diém chinh ciia dudng cong tron
Cdc tham $6 cla dudng cong 1ron:

- Bin kinh cong R: theo s6 liéu thiét ké.

- Goe ngoat 6: do true tigp ngoai thue dia.

- D6 dai cita doan tiép tuyén T.

- D6 ddi doan phan gidc P.

- D6 dii dusng cong tron K.

1. Tinh s6'licu bo tri
Theo hinh 10-9 dé dang tinh dugc cic sd ligu:

T=Tpb=TH= Rtg—g

R 0
P=DG = ———--—G——R—R(Su,j—l)

COs

Hinh 10-9
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2. Bo'tri cde diém chinh
- Pat may kinh vi ¢ D, dinh hudng vé canh chia diém I,
theo huéng éng kinh bé tri doan thing T, déng coc mée duoe
diem T,.
! 4 5 ﬂ ) 1 - = - -
- M@ goe hang 5 (= 180" - 8 theo hirdng ong kinh dit
doan thang P, déng coc méc xéc dinh duge G.

- M¢& tiép gbe bing E , trén huéng niy dit doan thang T xdc

dinh duoc diém I, )

II1. Bé tri cic diém phu ciia dudng cong tron

Cé nhiéu phuong phap bd tri diém phu: toa do vudng gdc, toa
do cue, day cung kéo dai, giao hoi goc, chia cung....

1. Phuong phap toa do vuong goc

* Tinh cidc s0 léu bé tri.

P

Gia sit cic diém phu cich déu nhau cung k, géc O tam ¢
twrong tmg chan cung k la:

o 360"'_
k  2ZnR
Suy ra: Q= @ Kk (10-26)
7R
Theo hinh v& (10-10) ta ¢6 toa do céc diém phu:
X, = Rsing
y, =R - Recosg = Ril-coso) (10-27)
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P |
Y1 = 2Rsin’ 5 (10-28)

X(B)4
ox
s
x 5
-‘_’r?
i ¢
Xy ¥ 7 ¥

Hink 10-10
Chiing minh twong tu, ta ¢6 toa do diém phu thit j 13:
X =Rsinig
Jlp
¥; = 2Rsin” 5 (10-29)
¥ B6 tri cde diém phu:

- Dat mady kinh vi tai T, dinh hudng vé diém b, Theo hudng
Ong kinh dat cic doan x, X,.... x,....

- Chuyén mdy lin luot dén x, mo 26c vudng so véi huéng
T,D. wong 1ing dat cdc doan v, dong coc moc xdc dinh duge P,

Cic diém phu bs of mot cdch doc lap do dé chidng khéng
chiu dnh hudng cha sai s fan truyén. Phuong phdp nay thudng
duoc sir dung & nai dé bé trf chiéy dai.
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2. Phurong phdp giao hoi géc

Gii s P 1a dicm phu (hinh 10-11) néi P, véi T, va T, ta duge
cie gée ) vay, wong (ng. Chiing 12 cde tham s6 dé be tri P,

7c
¢
7 i
7
Fr
%
(_f’
7o 7
Hinh 10-11
* Tinh todn ¢, vay,:
¢
@, = 5 (10-30}
B-o
n=- (10-34H)

Cong v& v61 v¢& 2 higu thiic trén ta diroc:

Pty
0
Suy ra: Y = E_q)' (10-32)
Tuong tu tinh diém i:
ip
= 10-33
o, 5 ( )
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v = g -0, (10-34)

Goc ¢ tinh nhu doi véi phuong phip toa do vuong géc.

*Botri:

St dung 2 mdy kinh vi, may thit nhat dat tai Ty, dinh hudng
ve B, bé tri gée hiing ¢, mdy thit hai dat tai T, ; dinh hiong vé P
va bo trf gée bing v, giao chia hai hudng ta diém P,

3. Plucong phip toa do cuc mo réng: (phuong phap mo géc
hoi 56)

Gia su cdc diém phu P, P..... P cich déu nhau va cic g6c O
tam twong tng 13 ¢ (hinh 10-12).

g |
~ %
% A
2, 5
%
y-
¢
¢/

% 7

Hinh 10-12

* Dé xdc dinh P, P,... P, ¢dn tinh cdc tham s6 Qs Qasees iy
va bin kinh cie di dong 13 diay cung S=T,P, =P P, = ...
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Nhu hinh vé ta co:

(
M= Ep
P =@
3
P = Tq)
{0
M = - 10-35
Pi > ( )
. .
va S =2RSin > (10-36)

= Botri:

bat miy kinh vi ¢ T, dinh hudng miy vé diém B, 1an luot bo
tri cidc géc @y, Ps,... Q... Theo hudng canh ¢, bé tri chiéu dai S
duoc P,. Tlr P, quay cung cé bdn kinh s cit canh géc ¢, & Ps...
Lam twong tir ta duge cac diém P..

§10-5. BO TRI PUONG CONG CHUYEN TIEP

1. Khdi niém

Mot vat chuyén dong tir duding thing vdo dudong cong ban
kinh R s€ chiu tac dong cia hye 1i tam:

mv”~
P

Trong d6 m: khdi luong clia vat chuyén dong

F

(10-37)

V: van toc cha vat

p: ban kinh cong cla chuyén dong tai thdi diém nghién ciu
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Tir (10-37) ta thay tai di€m cudi ciia dudng thing (p=w=) thi
F=0 vi tai di¢m diu cia dudng cong (p=R) lue 1i tam dat gid try.
. omv’

Fe=—
R

Nhur vty khi lye 1y tam thay doi dot ngot tir F dén F, s& gay ra
Mt an todn cho vat chuyén dong. pé giam dnh hudng dé nguoi
ta str dung mot duding cong ¢6 ban kinh thay déi phi hop tir oo
dén R dé noi dusng thang vdi dudng cong hin kinh R. Puimg
cong d6 goi Ia duding cong chuyén tiép,

C6 nhiéu dang dudng cong chuyén ti€p phit hop véi yéu ciu
trén nhu dudmg Oval, duong Clotoid, dudng Parabol bic bu...
Qua thuc 1€, duong Clotoid duoc sir dung nhiéu hon ¢a vi ¢6 cdc
ut diém sau:

- Tinh todn don gian, bs trf dé dang.

- Tam nhin ctia ngudi didu khién phuong tién 6t

- Ddng cia duomg Clotoid pht hop véi didu kien thuy dong
hoc trong cdc cong trinh thay lgi.

- Giam chi phi déng ké frong xay dung vi tdc dong clia né dén dia
hinh khu vire 13 it nhit.

2.Tinh cdc yéu t6' duong cong Clotoid

Buimg cong Clotoid 13 dudng cong thod min bidu thic:

L.R=A" (10-38)

L: chiéu dai dusng cong Clotoid tai diém xét

R: bdn kinh tai didm xét (hinh 10-13)

A*: hiing s6 Clotoid
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K3
L3

Ky

Ly

LRy = L2Ry = L3R

Hink 10-13

Nhu vay A i thong s6 biéu thi do 160 cha Clotoid, hinh 10-14
biéu dién dutmg cong Clotoid ¢é chiéu dai L naj tiép giita dutng
thing v dudng cong tron.

1 0

Budng cong trén

C
Y
Budng lh.‘:ang
D ¥
X
R - EE—
X
A B B X
o— 9 —0—

[Sp——

A

Hinh 10-14



B: Biém ddu cta Clotoid (diém gap gida duong thing va
Clotoid)

C: Digm cudi cta Clotoid (dim gip giita duong Clotoid va
dudng cong o bin kink R)

O: Tam cta dudng cong tron
0: Gée & tam cta Clotoid
OP: Bin kinh cia duong cong tron vuong goc vdi truc Y
G: Giao chia dudmg Clotoid véi dudng OP vi cich true Y mot
AR . e
doan Bl Bay 1a I trong 3 di¢m chinh ciia Clotoid.
D& xdc dinh duong Clotoid ngodi thue dia cin bo trf cdc diém

chinh G, C vi c¢de didm phu. C6 nhiéu phuong phap bo tri, & day
fa dung phuong phip tou do vuéng géc.

Toa do vuong gée cla cic digm nhan duge qua phép tich
phan Fresnel.

Toa do diem C:

X:E(]([~p-_-+-9-—+’..) (10-39)
3014 440
2 4
y=-L, 0 (10-40)
[0 260

Toa do diém G-
AR X+RcosB-R
X, ==X RcosB-R
2 2
= l_ l_e__"“'e—"“**-u) (10-41)
48R 28 1320
YG: Yn =Y - Rsin(

Xs
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2 4
Y, = L (1 —-Q—+—9-——+.‘.) (10-42)
_ T2 30 1080
Toa do vuong gdc cua diém phu thit i duoc tinh toan trén cd
& cong thie (10-39), (10-40) twong (ng v6i chicu dai L.
Trén co s& cdc diém chinh v phy, ding méy kinh vi v thudc
(hép dé b tri dudng cong Clotoid.

§10-6. CONG TAC TRAC PIA PHUC VU XAY DUNG
CONG TRINH
1. Tinh khoi luomg ddt san nén
Tinh todn khoi huong dao dip khi san néa la cong viée khong
Mé thicu khi lap tién do thi cong vi tinh todn ¢id thanh cong
winh. Dé dé ding tinh todn va thi cong ngudi ta tap lugi o vuong
bao trim toan bo khu vuc cdn san nén. Do cao thue 1€ (cao do
den: H,) céc dinh 6 vuong dugc biét tir ban dé hay nho két qua
cao dac 6 vuong cdn do cao dd (H,,) do ban thi€t k¢ quy dinh.
Nhu vay thé tich clia mbi "Khi 6 vuong” dige tinh gan dang:
v=a" hy {10-43)
Trong d6: v - thé tich cira ™ khoi 6 vuong .
a - chiéu ddi canh 6 vuong.
h, - " chicu cao cong tac * trung binh clia khoi
h, +h,+h;+h,
h,=——"——— 4 (10-44)
V&ih, hy by hyla “chiéu cao cong tac” @ bon dinh 0 vudng
"Chidu cao cong tac” & timg dinh 6 vuong duoc xac dinh theo
biéu thifc:
ho=H'-H" (10-45)
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Quy ude:  h, > 0: Cong tic dio
h, < 0: Cong tidc dap
Thé tich cong tic dat trong toin khu vuc tinh theo:
V =a". le_+ 2Lh“_+3Lh_'ij—4Lh_[\’ (10-46)
4

Trong dé:
a - Canh 6 vudng
h'- Chicu cao cong tic & dinh chi thuge vé mot 6 vuong.
h"- Chiéu cao cong tic & dinh thude vé hai 6 vuong.
"™ - Chiéu cao cong tic & dinh thude vé ba 6 vuong.
R - Chi¢u cao cong tdc & dinh thude vé bon o vuong.

Tl the tich cong tic V sé tinh duoc khai lugng cong tic dat
W dio hay dap thong qua hé s6 nén chit. Do chinh x4c ciia viée
tinh khoi lwong phu thuée vio kich thude 6 vuong, dé chinh xdc
tinh chi€u cao cong tic...

2. B tri duong thing theo thiét ké

Gia strcdn bé tri doan thing AB ¢6 do dai d vét mot dé doc
19 theo thi€t k& (hinh 10-13).

Hinh 10-15
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Chia dudng AB thanh n doan nho, méi doan cé chidu daj d,.
Béng coc ¢ cdc diem trang gian.
D6 cao thict k& cha cie coc HM 1a:
H'"=H, +d.i
H,"=H, +d..i (10-47)
H"=H, +d,i
Hg"=H, +d.i
Diang mdy thiy binh xdc dinh d6 cad cic dinh coc duge H,'.
Chi¢u cao cong tic & cic coc h:

h=H"- 1" (10-48)
Quy udc:

+ Néu h > 0 tir dinh coc do lén cao mot doan I duge diem
thiét keé.

+ Néu h < 0 tir dinh coc do xudng thip mét doan I duoc diem
thigt ké.

3. B tri mdt phing thiét ké

Gia str ciin b6 i mat phﬁmg P do doc 1 (hinh 10-16).

1 2 3 exj
A
5 —
c
C
D
Hinh 10-16
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Chon 2 dudng thing vuong goc AE vt CC' sao cho AE nam
ngang ¢6 cung mot do cao (max hav min), con CC' 1a duong dac
nhit (do doc i).

Chia mat phang P thanh nhitmg 6 vuong nhu hinh vé, cic dinh
cla ludi 0 vuong duge déng coc 1am mée. Tinh do cao thigl ke
(H°Y cin cde dmh, con dé cao den (H™h duoc xdc dinh bang cao
dirc 6 vuong.

Chi¢u cao cong tic tai cic dinh 6 vudng:
h=H"-H (10-49)
Quy uée:
+ Néu h > 0 do tir dinh coc Icn trén mét doan h sé duge diém
thiét ke

+ Néu h < 0 do tr dinh coc xudng dudi mot doan h & durgc
diém thict ke,

4. Binh vi cong trinh

Dinh vi cong trinh theo tha ur:

# Tl cac mée trie dia, bo tri cic truc cua cong trinh ra ngoil
thue dia. Cic true nay 1a co s6 dé bo uf chi tiel cong trinh. bé
tién cho thi cong, ciac trye duge danh diu lén Khung dinh vi (he
thong coc ngua). Khung dinh vj ¢é 1hé licn tue hodac khong lién
tue. ngdy nay ngudi ta hay diing khung dinh vj khong lién tue
the Ya chi bg (i coc ngua o nhitng noi cin thiét {binh [0-17).

Cédc diem déng clia cic 1r uc duge ¢6 dinh lén gid dinh vi bing
dmb va vach son mau. Ding mdy thiy binh d€ xdic dinh dé cao
cdc diém nay.

* B6 rf cde diém chi tier: cong tac nay doi hoi do chinh xic
cao va dién ra suct trong qua trinh thi cong.

190



2o
&

Hinlt 10-17

5. Chuyén truc lén ting ceo

Sau khi ket thiic thi cong mot sdn, cdn phai chuyén cdc true
lén san dé bang cic phuong phdp diy doi, mdy chidu ding hay
mady kinh vi.

Vo1 cong trinh dian dung ¢6 $6 tang it hon 4 ding diy doi dé
chuyén true lén 1ing. Cong trinh ¢6 8 ting it hon 10, ding
mdy kinh vi dé chuyén truc (hinh 10-18).

Dé chuyén diém A tir méng lén tang nao dé, dat may kinh vi
g diém B sao cho hudng BA vuéng g¢6c véi mat chinh cia cong

o O

trinh va BA 16n hon chiéu cao cin chuyén truc. Ngam A, ¢d
dinh ban d6 ngang, dua 6ng kinh lén sin, danh dau duoc diém
A,. Dio kinh lam tuong tu duge didm A.. Diém gitta cia A, A,
Ia diém A di duge chuyén lén san.

Poi véi nhit cao trén 10 ting diing mdy chiéw thién dinh
quang hoc hoac laze. O cic san déu dé 16 réng 20em x 20 cm,
tryc s& duge mdy truyén qua céic 16 ndy lén san cin thist.
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Hinh 10-18
6. Chuyen do cao lén ting

Pé chiyén do cao lén Idll“ ngudt ta sor dui

12 thuée thép, mdy
thuy binl viimia nhu so dé hinh 10-19.

d — s}

7 LT T I 7 77
A

Hinh 10-19
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Khi dé:

H,=H,+a+d-c)-b (10-50)
Trong do:
a, b: s6 doc trén mia dung 0 A va B

d. ¢: s0 doc trén thude thép
7. Céng tac trac dia khi dung cét

Trong qué trinh lap dung, cdn dam bdo khung cét & vi i
thing ding. Khi cot khong cao, thi cong d6 tai chd thi ¢é the
ding day doi hay 6ng nivo dé kiém tra. Khi yéu cdu do chinh
xidc cao, ding hai mdy kinh vi dat ¢ hai huéng vuong goc nhau
dé chinh cot (hinh 10-20).

o

AN

i

U

i

=

TR

Hinh 10-20

Khi kiém tra diy cot & mot phia ndo dé, dat may kinh vi
cdch diy cot mot doan a = 1 + 1,5m r6i ki€m tra s6 doc ¢ mia
dat ngang trén cot nhu hinh 10-21.
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Hinh 10-21

§$10-7. PO VE HOAN CONG

Sau khi xay dung xong ¢ong trinh cdn phai do dac xdc dinh vj
tri, kich thrae thyc & cha né ngoai thue dia va bidu dién lén ban
V€. Viéc lam nhu vay goi Ia do vé& hoan cong.

Trong qui trinh Xay dung, sau khi két thic timg giai doan
cong viéc can phai do v& hoan cong timg phén (méng, titng ting
nha...). N6 1 co sd dé 8ial quyét cdc van dé xdy dung tiép theo
cling nhu viéc sira chita, mé rong cong trinh sau nay.

Khi do hoan cong, phéi dua vio cde didm khéng ché tric dia
mat bang va d¢ cao. Ney cong trinh riéng biét cé the dua vao
ngay cdc truc méng va hé théng méc d6 cao thi cong.

194



Vé nguyén tic, tat ca cdc s6 liéu ghi trén ban thiét k& déu
dugc xdc dinh lai trén thue t€ va phan anh vao ban vé. Cén quan
tam dén cdc déi tuong sau:

Pai vé6i cong trinh ngam: Phai do v trude khi 1ap ddt. Ngoai
xdc dinh mat bing cdc diém dic trung, con can phai xac dinh do
cao ddy cong trinh.

- Xdc dinh vi trf cdc truc méng, do cao cic Jop méng, d6 cao
nén... vi tri ciu kién ddc sdn di lap ghép...

- Hé théng duong day dan: do khodng cdch giita cic truc cot,
do cao cia cdc dam, xa ngang; khoang cdch dén cic cong trinh
gan dé.

- Cong trinh dang trdn: Phai xdc dinh toa d6 tam va bdn kinh.

- Do v& duong: Xdc dinh cac yéu td cua dudng cong, do néi
cdc dinh géc ngoat dén ludi khong ché trac dia, vi tri cdc diém
gi10 nhan cua hé thong dudng...

- Do v& quy hoach mat ding: Do cao bé mat va mat cat cac
diém dic trung; d6 cao via he, ché giao nhau, noi thay déi do
d6c cha mat dudng, 1ong dudng, ddy rinh thodt nudce, nap giéng,
ctra chan rdc thodt nudc...

Trén co s& do v&, lap binh d6 hoan cong trén dé biéu dién cdc
diém khéng ché tric dia, cic cong trinh dan dung va cong
nghiép, hé théng duong x4, cong trinh ngdm, dudng dién trén
khong va dudi dat va cdc dia vat khic... Thé hién trén ban v& nhu
d6i vai v& ban d6 dia hinh.
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Cau hoi va bai tap chuong X

1. B6 tri cong trinh 1a gi? Trinh bay nguyén tic va thi tu clia
cOng tac bo tri?
2. Do chinh xdc cua cong tic ba i cong trinh?

3. Phuong phédp bg tri cic yéu t0 géc bang, doan thing, do
cao?

4. B4 trf diém theo cdc phutong phdp: toa do cuc, toa dé vuong
goc, giao hoi goc, giao hoi canh. Néu do chinh xdc va diéu kién
ap dung cho timg phuong phip?

5. Pudng cong tron la gi? Dudng cong tron duge xdc dinh boi
nhiing diém dac tnmg nao?

6. Tinh cdc yéu 6 co ban cia dudng cong tron? B tri céic
diém chinh nhir thé nio?

7. B6 uri diém phu cia dudng cong tron theo cdc phuong
phaip: toa do vuéng géc, giao hoi géc, toa do cuc mo rong. Dicu
kién ap dung doi véi timg phrong phip?

8. Lap cong thitc tinh khéi luong dat san nén. Po chinh x4c
phu thudc vio nhiing yéu 16 niae?

9. B6 tri dudng thing di biét dé déc i nhu the nio?
10. Bo tri mat phang thiét ké?
L}, Trinh nr va phuong phiap dinh vi ¢ong trinh?

12. Cic phuong phdp chuyén truc 1én ting cao, pham vi dp
dung?

13. Lam cdch ndo dé c6 thé truyén dé cao 1én ting cao?

14. Cong tac trac dia phuc vu khi dung c6t don, hang cot?
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15. Tai sao phai do vé& hoan cong? Noi dung cta cong tic do
v& hoan cong?

16. Bai tap:

Bai tap 10-1: Trén co s6 2 diém khdong ché A (187,52m;
494 87m) va B (106,39m; 441,24m}, tinh s6 licu bo tri diém 1
(154,48m; 467, 15m) theo phuong phdp toa dé cuc. Néu sai s6 bo
tri ¢6c bang I m = 0,5 vh sai s& bo tri chiéu dai m,=
+0,01(m) thi dé chinh xdc bd trf diém I 1 bao nhiéu?

Bai tdp 10-2: Biét toa 40 2 dinh cta ludi 6 vudng xay dung:

[ x . = 300,00m X5 = 300,00m

A B |

ly, =50000m |y, =600.00m
v toa do thiét k€ cua M va N :
Xy =376.00m X = 250,00m

M | N

Y =989,00m Yy = 335,00m

a) Tinh s0 lidu ba trf cde diém M va N theo phuong phdp toa

d6 vuong goc.

b) Tinh dé chinh xdc vi tri diém M vi N néu sai s6 ba rf goéc
bing 12 my = £30" va sai s6 bé tri chicu dai 1d my = my =
+0,06m.

Bai tdp 10-3:

a) Tinh s6 liéu dé bé 1ri 2 diém 1 va Il clia trye cong trinh theo
phuong phip giao hoi géc trén co s0 2 diém khong ché A va B.
Toa do cac diém nhu sau:

: X, =365,42m LY = 365,42m
y, =263,75m y, =418,75m
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X =246,72m Xp =302,15m
A B
Ya =300,24m ¥g = 426,76m

b) Phii bg trf g6c bing voi do chinh xdc 13 bao nhiéu dé saj
s6 Vi tri cdc didm I va Il dat +0,05m"

Bai tdp 10-4: Toa dé ciia cic diém khéng che A, B 1a:

Xg =119,76m Xa =129,12m
B _ A
¥ =149,85m Ya=111,98m
va di€m C ¢6 toa do theo thiét ké [3::
Xe =160,17m
C
Yo =150,13m

a) Tinh s6 licu b6 tri diém ¢ theo phuong phap giao héi canh.

b) Gia str d6 chinh x4c bo tri chiéu dai AC v4 BC 14 nhut nhau
My =10,02m. Tinh d6 chinh x4c b tri dat duoc ciia diém C?

Bai tdp 10-5: Tinh sg litu bo trf cic diém chinp cia dudng
cong tron bin kinh R=125,00m; géc ngodt 6=51°15'0.

Bai tdp 10-6: Tinh 5 liéu bs 117 3 diém phu ddu tien P,P,P,
cia  dudng cong tron bdn  kinh R=120,00m; géc ngoit
0=115"00'0 va c4c diém phu cich déu nhay cung k=20,0m theo
phuong phdp toa do vuéng géc.

Bai tip 10-7- Buong cong tron bin kinh R=105,00m; goc
ngoat B8=90°30'0 ngoai 3 didm chinh con cin b6 trf them 19 diém
phut cach déu nhay theo phuong phap toa dé cuc mé rong. Hay
tinh 56 liéu b6 trf 3 diém phu dau tien (P, P, P,).

Bai tdp 10-8: Tinh tosn 56 liéu b6 tri 2 diém phu ddu tién cia
dudng cong tron ban Kinh R=195 00m: g0¢_ngodt & dinh
8=100°00'0, theo phuong phip giao hoi géc néu céc diém phu
cach déu nhau cung k=15m.
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Chwong XI

QUAN TRAC BIEN DANG CONG TRINH

§11-1. KHATI NIEM

Trong qud trinh thi céng va sl dung cong trinh, dudi tic dong
clia tai trong ban than va céc fuc bén ngoai nhu gid, bao, dong
dat..., cong trinh s& bi bién dang timg phan hoac toan bd. Bién
dang 1a sy chuyén vi khong gian cha cic diém trén cong trinh
theo thoi gian.

Bién dang cong trinh phu thudce vao cdc yéu to:

- Piéu kién dia chitcong trinh, dia chat thiy van: sy phan
b clia céc 16p ddt d4 va dac tinh vat 1§ cla dat da nén; muc nudc
ngam va tinh chit hod 1y cia mach nude ngdm....

_ Diéu kién dia ly trong viing xay dung: h¢ théng dudng sat,
hé thong dudmg 6to, ao ho, song sudi... sur tac dong cua con
ngudi trong xay dung, sin xuat....

- 'Tai trong béan than ctia cong trinh ciing nhu két cdu chiu lyc
va vat liéu xay dung; phuong phép thi cong cong trinh....

Muc dich ca quan tric bién dang 1a x4c dinh chuyén vi thuc
t& clhia cong trinh qua d6 c6 bién phap bao vé cong trinh hitu hiéu

bang giai phép thiét k&, thi cong hay thay ddi vat liéu, trang thiét
bi cha cong trinh.

Quan tric bién dang 12 mét tap hop céc cong tac do dac vdi
d6 chinh xdc cao vi thoi gian dai. Doi véi nhitng cong trinh quan

199



lrong quan tric biéh dang phdi duoce dat ra tic khi thiét ke vi tién
hanh ngay sau khi xay lap méng, kéo dai cho t6i khi ¢6 két luan
vé d6 on dinh ciia cong trinh.

Bien dang cong trinh o6 thé phan ra lam cdc loai: dn, dich
chuyén ngang, nghiéng, cong, véng...

§11-2. QUAN TRAC LUN

Duéi tic dong coa tai trong ban than, cong trinh s¢ bt Iin.
Bo Nin cla cong trinh c6 thé I3 dong déu va ciing ¢6 thé 1a
Khong déu (1n cuc bo). Nhitng vin dé cin quan tam frong quan
trac ldn:

1. H¢ thong moc quan trdc

* H¢ théng mac gac (it nhat phdi ¢ 3 méc), duge ba tri gan
cong trinh nhung phai nim ngoai pham vi 4nh huong hin cia
cong trinh. Mdée gée ¢6 thé chén siu duéi dat hay gin len tudng
cde cong trinh kién ¢6 d3 én dinh lin. C6 thé do n6i he théng
méc gée vét 1udi do cao khu vue hode diing do cao gia dinh.

* HE théng mée do Iiin- dugc bé tri vong quanh dinh méng
cong trinh dudi cidc cin kién chiu luce (cot, tuong chju Tuc), hai
bén khe 1dn, noi ¢6 taj trong déng... Méc hin duge tam bing kim
loai suo cho tién loi trong do dac, don gian trong thi cong va bén
chac sust qud trinh do. Can phai ghi s¢ hién cho cic mée lin,

2. Chu ky quan trdc lin

Chu ky quan wic dau tien bit diu sau khi xay lap xong méng
cong trinh.
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Trong giai doan x4y dung, cic lan do duge ti€n hanh khi cong
trinh ¢6 bude nfidy vé tai trong, dac biét khi cong trinh dat duoc
25%, 50%, 75%. 100% tai trong thiét k&. D1 véi cong trinh ¢o
chiéu cao 16n, dia chdt nén méng phc tap, ¢ thé tang thém chu
ky do.

Trong giai doan st dung cong trinh, chu ky do co thé 12
thdng, quy, nira nam... viéc quan trac lin phdt trién cho dén khi
dé 1an trong 3 chu ky lién tiép khong thay doi, khi dé mdéi két

thac.

Khi cong trinh bj nidt, chu ky quan trac lin 1a 10 dén 20 ngay.

3. Phuong phdp do

Phuong phdp duge dp dung pho bién nhat trong do lin la do
cao hinh hoc tia ngam ngan (S < 25m). Dung cu do 1 mdy thiy
binh ¢6 bo do cie nho vi mia Inva, do theo quy pham do cuo cap
11 hoic cap 1l Nha nuge vé6i sai 6 trung phuong trén tram mdy
13 0,5 = 0,9 mm. Trong trudng hop dic biét ¢6 thé ding phuong
phip do cao thuy tinh, do cao luong gidc khoang cich ngin
(S < 100m).

4. Tinh todn, vé biéu do

Sau khi két thic 1 chu ky do, kiém tra so bo s6 licu do, néu
thay dam bao thi tién hanh binh sai dé tinh d6 cao cho cdc méc
lén. Viéc tinh todn binh sai duge trinh bity dudi dang bing biéu.

Trén co s6 cic két qua di tinh todn duge, vé do thi theo thoi
gian cila timg méc. mit cat do lin doc tryc, binh do dang lun...
(hinh 11-1}.
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Hinh 11-1
u} D6 Mtin theo thoi gian;
b) Mat cit lin theo truc 1,2, 3,4, 5 tai thei diém t.

§11-3 QUAN TRAC DICH CHUYEN NGANG

Dudi tdc dong clia thanh phdn luc ngang (dp luc nudc tic
dung 1&n dép, 4p luc 1én tudng chin...) cong trinh s& bi bién dang
theo phuong ngang. Thuc chdt cha quan tric dich chuyén ngang
la xéc dinh toa d6 mat bang cia mét s& diém dic trung cha cong
trinh vao nhitng thdi diém khdc nhau vi so sanh vé6i nhiing diém
g6c¢ nam ngoai pham vi dich chuyén.

Chu ky quan tric dich chuyén ngang trong giai doan xay
dumg phu thuge vao dic diém clia nén méng, quy mé ctia cong
trinh, phuong phédp va tién d¢ thi cong... Trong giai doan si
dyng, mdi nim do vai l4n vao nhiing thai diém c6 sy thay déi 4p
luc ngang, thudng 1a truGe va sau mla mua. Néu gid tri bién
dang ngang khong qui 2mm/nam thi cé thé dimg quan tric.

C6 nhiéu phuong phép dé quan tric bién dang ngang, stt dung
phuong phip nao la tuy diéu kién dia hinh, hinh ding cong
trinh...
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- D6i v6i cic cong trinh ¢6 cdc méc dich chuyén gin ¢ cac do
cao khédc nhau (dap thity dién, nha lech ting...), thuong dp dung
phuong phdp tam gidc hoac phuong phdp giao hoi géc (hinh 11-2).
Sau khi do cdc y€u ta can thiét, ngudi ta s& tinh duoc gid i va
huéng ciia dich chuyén giita cic chu ky quan tric.

B C

Hinh 11-2
- Phuong phip dong huwdng s¢ rat thuan loi déi véi nhiing
cong trinh trén d6 gan cic méc dich chuyén gan nhu cé cling do
cao. Trén huéng chuin bé tri cdc mée goc G,, G, (hinh 11-3) vi
cdc mde quan tric A, B. D¢ dich chuyén ciia cdc diém 1, 2... trén
cong trinh duge xac dinh qua chuyén vi y.

y 7 2z
. -,/]5? N g -
6 A 3 : 5 Sz
Yy
Hinh 11-3
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Do gée nhd v, va khoang cach /; khi do chuyén viy, la:

y =17 (1t-1)

N
Trong trudng hop st dung bang ngam di dong, chuyén vi y,
duoe xde dinh true 1ép qua s6 doc trén thang 6 khi diéu chinh
bang ngam vio ding hudng chuén. Phuong phédp don gidn, khoi
lwong tinh toin it va co thé 1 dong hod qud trinh do. Gid tri

chuyén vi clia diém i trongchu ky n so voi chu ky dau la:

dmi )‘In yd ( 1 1'2}
vi chuyén vi gitta 2 chu ky ké nhau:
A nin-117 YH Y[r-ll (11‘3)

- Phuong phip do hudng duge dung frong truong hop nhu
déng huéng nhung hudng chudn khong thé b tri dugc. Can phai
b6 tri it nhit 3 moc goc 1, 11 T (hinh 11 -4). Dai lugng dich
chuyén ctia cic diem xdc dinh tur mée gdc tinh theo cong thiie:

q,=5"E- (11-4)

Trong dé:
S, : khodng cich tir diém goc dén diém quan trac.
AP - gid tri thay déi cia huéng gifta cic chu ky.
Trong khi do, luon kiém tra hudng ngam tir céc moc goc t6i
cic diém dinh hwéng G, Nho céc hudng nay ma xic dinh duoc
moc goc ¢6 6n dinh hay khong.

- Phuong phip dudmg chuyén dp dung cho cong trinh c6 dang
vong cung, tuy nhién viéc do gdc doi hoi phai dat dd chinh xac
rat én.
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Hinh 11-4

§11-4. QUAN TRAC PO NGHIENG CONG TRINH

Dudéi tic dong cua dp luc gio, 16n léch... cic cong trinh cao
(0ng Khéi, cot anten, thip vo tuyén, thip nudc...) sé bt nghiéng.
Tren hinh 11-5, diém dinh M khi Long trinh bi nghiéng sé dich
chuyén dén M,, khi d6 do nghiéng cia cong tinh s& duge dac
tring béi gée nghiéng ¢ hdy doan nghiéng /. Cic dai lugng nay
quan hé véi chiéu cao H clia cong trinh theo biéu thite:

/
SIng = — (11-5)
? H

Tuy thudc vio dé cao, hinh ding, kich thudc ciia cong trinh,
do nghi¢ng ¢ thé duge xdc dinh bing nhiéu phuong phip.

1. Phuong phdp chiéu thdng dirng

- V&1 nhiing cong trinh ¢6 chiéu cao nho hon 15 m. Dung day
doi dé chi¢u diém. Doan / ducc do truc tiép bang thude thép.
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My M

Hinh 11-5

- V61 nhitng cong trinh cao, ding mdy chiéu quang hoc hoic
laser. Nhitng dung cu nay xdc dinh do léch khéng qud Imm trén
100m chiéu cao.

2. Phuong phdp do goc bing

Chon cidc méc g6c A, B, C, D (hish 11-6) dinh ky do géc
bang gitta cic hudng gdc AB, CD va huéng téi diém quan tric
(diém N).

e ,
'[f dz I.'\_..
H P2
A @
P
5oL \ ©
:
51

Hinh 11-6
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Khi d6 cac do nghiéng thanh phan 1y, L 1a:

d.A
= G4by (11-6)
p
AR,
f2 = ——“- (l | -7)
i
D6 nghieng toan phan sé 1a:
1= J1+17 (11-8)
va gid tri g6c nghieng @ dugc tinh theo bidu thie:
{
"= L 119
¢ q° (11-9)

B chinh xdc cia phuong phép nay tuy thuéc vio do chinh

xdc do géc bang. D& dim bio Yéu cau, géc bang thutng duoc do
VG sai 56 trung phuong khong vugt qua 1",
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Cau hoi va baj tap chuong XI

I. Bién dang cong trinh 13 gi? Cic yéu 16 anh hudng dén bien
dang cong trinh?

2. Tat sao véj cong trinh nha nhiéu ting can phii quan tric
lan? Qua4 trinh do, tinh vi v& c4c bidy do hin?

3. Ciic phuong phap quan tric dich chuyén ngang? Pham vj
tng dung ctia ching?

4. Cic phuong phip quan tric 46 nghiéng cong trinh? Uu
Khuyet diém vi pham vi g dung clia timg phurong phdp?



10.
1.

12.

13.
14.

15.

d(cty)= +dy
d{cy)=cdy

d(iJ = —-i;dy
y '

:Il—]cly
d(g B Efi“ — udy'-

dy"=ny

v v’
d(uiviw):duidv tdw
d(uv) = udv + vdu

dlnyzd—y

Y
dsiny =cosdy
dcosy = - sinydy
dy

cos” y

digy =

dy
—sin’y

deotgy =

sin®B+cos’ =1

sec’ B=1+1tg’B

sin2p = 2sinPeosp = - 2BP

NHUNG CONG THUC TOAN THUONG GAP

2

1+tg’B - tgf + cot gf

. cos2B=1-2sin’B= I—tg:B = cotg;B—l
I+tg" B cotgB+1
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2
wp=—E__ 2
I—tg"Bp  cotgB—rtegp
+ 1o
g(p £ o) = EPEiEO
1+ tgftgo

cot ghcot ga + 1
cotgp +a )= cotgficotgatl
cot goe +cot gf3

—

s$in (xiB):sinacosBicosasinB

—

cos aiB):cosacosB?sinasinB
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