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Loi gi6i thidu

woc ta dang budc vao thoi ky cong nghiép hoa, hién
dai héa nhdm dua Viét Nam tré thanh nudc cong
nghiép van minh, hién dai.

Trong sy nghiép cdch mang to lén dé, cong tdc dao tao
nhdn luc luon giit vai tro quan trong. Bdo cdo Chinh tri cia
Ban Chdp hdnh Trung wong Ddng Cong sdn Viét Nam tgi
Dai hoi Pdng toan-quéc ldn thit IX dd chi ré: “Phat trién
gido duc va dao tao 1l&d mot trong nhitng dong luc quan trong
thic ddy su nghiép cong nghiép héa, hién dai héa, 1a diéu
kién d€ phét trién ngudn lyc con ngudi - y&u t6 co ban dé
phét trién x4 hoi, ting trudng kinh t€ nhanh v& bén viing”.

Qudn triét chii truong, Nghi quyét ciia Pdng va Nha nudc
va nhdn thic diing ddn vé 1ém quan trong ciia chuong trinh,
gido trinh do6i voi viée ndng cao chdt luong dao tgo, theo dé
nghi cila §¢ Gido duc va Pdo tao Ha Noi, ngay 23/9/2003,
Uyban nhdn ddn thanh phd Ha N¢i di ra Quyét dinh s6
5620/QD-UB cho phép S6 Gido duc va Dao tao thyc hién dé
dn bién soan chuong trinh, gido trinh trong cdc trudng Trung
hoc chuyén nghiép (THCN) Ha Ngi. Quyét dinh ndy thé hién
sw quan tdm sdu sdc cia Thanh iy, UBND thanh phé' trong
viéc ndng cao chdt luong dao tao va phdt trién ngudn nhan
lie Thii dé. |

Trén co s& chuwong trinh khung cia Bo Gido duc va Dao
tao ban hanh va nhitng kinh nghiém riit ra 1} thuc t¢ ddo tao,
S0 Gido duc va Pao tao da chi dao céc truomg THCN 16 chitc
bién sogn chuong trinh, gido trinh mot cdch khoa hoc, hé



théng va cdp nhdt nhitng kién thiic thuc tién phn hop voi doi
tugng hoc sinh THCN Ha NoL.

B¢ gido trinh nay la i liéu gidng day va hoc tdp trong
céc truomg THCN & Ha N, déng thoi la tai ligu tham khdo
hitu ich cho cdc truong 6 ddo tgo cdc nganh ky thudt - nghiép
vu va déng ddo ban doc quan tam dén van dé hudng nghiép,
day nghe.

Viéc 6 chite bién soan bo chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc ciia nganh gido duc
va dao tao Thit d6 &€ ky niém 50 ndm gidi phong Thidé”,
“50 ndm thanh lap nganh” va huong 61 ky niém “1000 nam
Theng Long - Ha Noi”.

S&Gido duc va Dao tao Ha Noi chdn thanh cdm on Thanh
ity, UBND, cdc sJ, ban, nganh ciia Thanh phd, Vu Gido duc
chuyén nghiép B6 Gido duc va Pao tao, cde nha khoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn 1y, cdc
nha doanh nghiép da tao diéu kién giup do, dong gop y kién,
tham gia Hoi déng phdn bién, Hoi déng thdm dinh va Hoi
déng nghiém thu cdc chuong trinh, gido trinh.

Pay la ldn ddu tién S¢ Gido duc va Ddo tao Ha Noi 16
chire bién soan chuong trinh, gido trinh. Du da hét site ¢6
gdng nhung chdc chdn khong trdnh khoi thiéu sét, bat cdp.
Chiing t6i mong nhdn dugc nhing ¥ kién dong gop cua ban
doc dé timg budc hoan thién bg gido trinh trong cdc ldn tdi
bdn sau.

GIAM BOC 83 GIAO DUC VA DAO TAO



Loi néi dau

Do dac dia chinh la mén hoc can thiét doi véi hoc sinh theo hoc chuyén
nganh Qudn ly ddt dai. D& dap img nhu, cdu cua hoc sinh vé tai liéu hoc
tdp, chiing 16i bién soan gido trinh Do dac dia chinh gom hai phan.

Phén 1y thuyét do PGSTS. Nguyén Trong San bién sogn s€ cung cdp cho
hoc sinh nhitng kién thitc co bdn vé:

- Dia chinh va chitc ndng cuia dia chinh;

_ Hinh dang, kich thitdc trdi ddt, hé quy chiéu toa dj thong dung, khai niém
vé bdn do dia chinh;

- Nguyén Iy cdu tao cdc may do géc, do khodng cdch, do do cao va phuong
phdp do ngdm, xit Iy két qud do;

- Céc vdn dé thanh lgp lubi khong ché toa Ao mdt phdng va d cao phuc vi
do vé bdn d6 dia chinh;

- Cdc phuong phdp do vé thanh ldp bdn do dia chinh va phitong phdp st
dung chiing phuc v qudn Iy ddt dai.

Phdn thue hanh do KS. Mai Thi Nghi bién soan v6i noi dung:

- Stz dung mdy do goc, do khodng cdch va do d¢ cao;

. Thanh Idp liedi khong ché do vé;

- Thuc hién quy trinh do vé bdn dé dia chinh;

- Thanh ldp bdr: 46 dia chinh cho xd phuong, thi trdn theo quy pham.

Trong qud trinh bién soan, chiing t6i da c& gdng dién dat ngdn gon, cdp nhdt
cde théng tin moi. Song do khd ndng va thoi gian c6 han nén trong cudn gido
trink nay khong thé trdnh khoi thiéw sét. Chiing 16i mong ban doc g0p ¥ kién xdy
ding dé cuon gido trinh dat chdt lugng cao hon trong nhitng lan in sau.

Xin chdn thanh cdm on!

TAC GIA



Phan md dau

L. KHAINIEM VE TRAC DIA

Tric dia 1a mot nganh khoa hoc chuyén nghién cifu vé hinh dang, kich
thudc qua dat, vé cac phuong phap do dac va biéu thi bé mat qud d4t duéi dang
ban dd va sd liéu.

Tric dia bao gém nhiéu b mon khoa hoc va k¥ thuat quan h¢ chat ché véi
nhau, moi bo mon c6 chic nang riéng.

Tréc dia cao cdp: Nghién ciu vé hinh dang, kich thudc ctia todn b hodc
céc ving rong 16n cua bé mat trdi dat, nghién ciu cAc hién tugng bién dang cua
vo trai dat, xay dung mang ludi toa do quoc gia c6 do chinh xéc cao

Trdc dia dia hinh - dia chinh: Nghién ciu quy trinh cong nghe thanh lap
ban d6 dia hinh, ban do dia chinh bing phuong phép do v& truc tiép hoic bang
phuong phép st dung anh chup tir méy bay hay anh vi tru.

Trée dia dnh: Chuyén nghién ctiu cac phuong phép chup anh bé mat trai
dét va cong nghé do anh d€ thanh 1ap céc loai ban do.

Trdc dia cong trink: Nghién cu phirong phép trac dia nhim khao sét dia
hinh phuc vu thi€t k& cong trinh. dua thiét k€ ra thyuc dia, theo doi thi cong va
do dac bién dang cac cong trinh xay dung. '

Ban d6: Nghién ciru céc phuong phép biéu thi, bién tap, trinh bay, ché in va
sit dung cac loai ban d6 dia 1y, ban d6 dia hinh, ban d6 dia chinh va céc loal
ban d6 chuyén d¢ khac.

Ngay nay cung véi su phat trién cha dién ti - tin hoc, ngudi ta dua ra khai
niém méi “Dia tin hoc” (Geomatic). D6 1a that nglt hén quan dén viéc thu
thap, luu trit, quan 1§, thé hién va img dung thong tin trong hé quy chi€u khong

gian. Cédc thong tin vé vi trd, kich thude, hinh dang chia cac do1 tugng trong thé



gidi thuc va cdc thong tin lien quan khdc duge thu thap bing cdc k¥ thuét do
tryc ti€p ¢ thuc dia, k¥ thuat do anh hang khong, anh vién thdm, sau dé ching
dugc quan 1y trong hé thong mady tinh dién tir dé khai théc sir dung.

IL. KHAI NIEM VE DPIA CHINH

Theo truyén théng, dia chinh duge xem nhu 1 “trang thdi ho tich ciia
quyén s¢ hitu ddt dai”, nhung khai niém nay dugc ti€n hod theo thoi gian. Ngay
nay c6 thé hiéu dia chinh 1a téng hop cdc tu liéu va van ban xdc dinh 8 vi tri,
ranh giéi, phin loai, s6 lugng, chdt lugng cta dat dai, quyén s& hitu, guyén si
dung dit va nhitng vat ki€n triic phu thudc kem theo.

Lic ban ddu dia chinh chi nhdm muc dich chi yéu la thu thu€, nhung ngay
nay né khéng chi 1a dang ky cdc dé6i tugng thué khod ma con bao gbm ca ding
k¥ quyen s8 hitu, quyén sir dung d4t, nhitng so liéu thong ke dién tich céc loai
d4t, phan hang dat, uée tinh gid dat, quy hoach dat,... Dé ¢6 co s& cho viéc diéu tra
thu thap, 1ng hop cdc tu Liéu trén, nhat thiét phai tién hanh do v& ban dé dia chinh.

1. Nai dung céng tac dia chinh

Dja chinh 12 t&n goi chung cho ca hé théng ¢ong tic quan 1y dat dai. D6 1a
h¢ théng cdc bién phép gitp cho ¢o quan nha nudc ndm chic dugc cdc thong
tin dat dai, quan 1y duge quyén sO hitu, quyén sir dung dit, bao vé quyén lgi
hgp phap cho ngudi sd hitu va sir dung ddt. Noi dung clia né bao gém: diéu tra
dat dai, do dac, lap ban d6 dia chinh, dang ky dat, cdp gidy ching nhan quyén
sir dung dat, phan loai, phan hang, dinh gid dat,... N6 ¢6 ¥ nghia to 1n trong
viéc quan ly dat dai, 1ap quy hoach téng thé, k€ hoach kinh 1€ quéc dan, ké
hoach sir dung d4t, dinh chinh sdch dat dai, thu thué,...

Viéc quan ly d4t dai bao gom trach nhiém thanh lap, cap nhat va bao quan
cdc tu liéu dia chinh. Khi cong nghé thong tin phat trién manh mé, ngudi ta sit
dung mdy tinh d€ 14p co s& dif liéu dia chinh, lic ndy hé théng théng tin dat dai
hién dai ra d&i, né trés thanh cong cu dic lyc phuc vu cho quan 1y dia chinh.

Do dia chinh cé tinh khong gian va tinh phap ly cao nén doi hoi tu liéu dia
chinh phai chinh x4c, ¢6 tinh lién tuc va quan hé chat ché véi do dac dia chinh.
C6 thé khang dinh ring néu khong ¢6 do vé dia chinh dé 1am co s thi khong
thé néi dén dia chinh, vi vay dia chinh va do dac dia chinh tuy hai ma mét.
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2. Phan loai dia chinh

2.1. Phan loai theo dac diém va nhiém vu cua dia chinh

- Dia chinh ban ddu: & mot thoi kY. trong mot khu vyc, mét dia hat ti€n
hanh diéu tra mot cdch toan dién toan b dat dai, thanh lap ban d6 dia chinh,
lap dia ba. Day ¢6 thé khong phai 1a hé so dia chinh ddu tién trong lich sit clia
khu vuc, nhung né bit dau cho mot thoi ky méi cla cong tdc quan Ly dat.

_ Dia chinh thudng xuyén hay dia chinh bign dong: d6 1a sy bién dong céc
finh trang s6 luong, chdi lugng, phan b khong gian, quyén s& hifu, quyén sit
dung d4t. Dia chinh bi€n dong dya trén co so dia chinh ban ddu dé bo sung va
d6i méi.

2.2. Phan loai theo do chinh xac

- Dia chinh 46 giai: la dia chinh thiét lap trén co s& do vé do giai, st dung
ban dac ma san phdm ddu tién 1a céc binh d6 dia chinh ty 1& lon. C6 thé ding
phuong phdp do giai dé doc toa do, khoang cich, gbe, dién tich, nhung chi dat
d6 chinh x4c han ché.

- Dia chinh cho toa d¢ gidi tich: & thyc dia tryc ti€p do duogc toa do cira cic
diém béng cdc mdy toan dac dién 1, hoac do cdc y&u td khdc nhu géc, canh 1o
tinh ra toa d9, dién tich,... P9 chinh xic clia két qua s& tot hon so vdi phuong
phép d6 giai.

IIL VAI TRO CUA TRAC DIA - DIA CHINH TRONG POI SONG
XA HOI

1. Vai trd cua tric dja

Tric dia 12 nganh diéu tra co ban, cung cép tai liéu cho hau hét cdc nganh
kinh t& qudc dan va quéc phong. Céc s6 liéu tric dia déng vai trd rat quan
trong trong cong tac nghién ciu cha cdc nganh khoa hoc vé trdi ddt. Ban d6 dia
hinh, ban d6 dia chinh va céc loai ban d6 chuyén dé 1a tai liéu khong thé thi€u
trong céc nganh kinh t€, k¥ thuat va quan 1y Nha nuéc. D6i véi linh vye an
ninh, quéc phong ban d6 dia hinh la tai li¢u cye k¥ quan trong trong vigc lap k&
hoach v chi huy tac chién. '

Chiing ta ¢6 thé thdy rd vai trd déc biét clia tric dia qua cédc giai doan thuc
hién mot cong trinh xay dung co ban nhu: cong trinh thuy dién, thuy loi, cong
trinh cdu duding, khu cong nghi¢p, khu dan cu, v.v.



O giai doan quy hoach, ngudi ta sir dung ban dé dia hinh ty 1¢ nho dé vach
ra céc phuong 4n quy hoach tdng thé, cdc phuong dn xay dung cong trinh, cdc
ké& hoach téng qudt Khai thac va st dung cong trinh.

Trong giai doan khdo sét, ngudi ta phdi nghién ciu tong hop cdc diéu kién
ti nhién cha ving xay dung, thu thap cdc s6 liéu vé dja hinh, dia mao, dia chat
cong trinh, v.v. dé€ ¢6 giai phdp k¥ thuat hgp 1y trong thi€t k&€ xdy dung cong
trinh. Tién hanh thanh lap luéi khéng ché trac dia khu vire, do v€ ban do dia
hinh ty 1& trung binh phuc vu cho giai doan thiét ké.

( giai doan thiét k&, cn 1ap ban d6 va mat ct dia hinh ty 1¢ Ion € thit k&
chi tiét. Chudn bi phwong 4n trac dia dé chuyén thiét ké ra thuc dia.

Trong giai doan thi cong, phai tién hanh cong tdc xay dung ludi co s& tric
dia phuc vu cong tic chuyén thiét k& ra thuc dia. Mat khéc, phai theo ddi thi
cong dé dam bao cdc cong trinh cé két cdu diing thiét ké.

2. Vai trd caa dia chinh

Dia chinh ¢6 vai trd to 16n trong cong tic quén 1y dat dai, mot ngudn tai
nguyén quan trong cia dat nudc. Vai trd clia né thé hién qua céc chifc nang co
ban sau: Chitc ndng k¥ thudt, chitc ndng tu liéu, chitc ndng phdp 1y, chiic ndng
dinh thué’ va chicc nang quy hoach ddt dai.

2.1. Chtic nang k¥ thuat

Pé thuc hién cic chitc ning tr liéu, phap 1y va thu€ khod, nganh dia chinh
c6 mot cong cu rdt co ban d6 1a ban d6 dia chinh, mét chd dya truc ti€p khong
thé thi€u cho moi hoat déng nhan dang, mo 14 dic diém ty nhién cta dat dai.
Do vay viéc x4y dung va duy tri ban d6 dia chinh 14 y&u t6 co ban cua chiic
nang k¥ thuat cha dia chinh. Ban dé dia chinh thé hién chinh xdc vi tri, kich
thudc, dién tich, chdt lugng cdc thita dat trong cdc don vi hanh chinh va cdc yéu
t3 dia 1y c6 lién quan trong mot hé toa d6 théng nhat. Ban dé duge xay dung
trén co s k¥ thuat va cong nghé ngdy cang hién dai, dam bao cung cép céc
thong tin khéng gian cha dat dai cho cong tdc quén 1y. Ban d6 dia chinh thudng
xuyén dugc cap nhat cic thong tin vé sy thay ddi hgp phap ctia dat dai, viéc cap
nhat ti€n hanh hang ngay va theo dinh ky.
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2.2. Chitc nang tu liéu

Pia chinh 12 nguén cung cap tu liéu phong phd vé nha, dat, kinh 1€ dat,
thué.... D6 1a cdc tu lieu dang ban d6, so d6 va cdc van ban, ching phuc vu cho
céc yéu céu clia cg quan nhd nudc va nhan dan. Céc tr liéu nay thuong thong
qua ba qua trinh, gém: x&y dyng tu li¢u ban ddu, cap nhat tu liéu khi c6 bién
dong dat dai va cung cép tu liéu.

2.3. Chitc nang phap 1y

Pay la chitc nang co ban cha dia chinh. Sau khi 6 dn tr ligu xédc dinh hign

trang va nguén gdc dat dai, thong qua viéc dang ky cép gifly ching nhan quyén

" sit dung dt thi tu liéu dia chinh c6 hi¢u lyc phdp Iy, nd tr3 thanh co s phép ly
vé quyén s& hitu, quyén st dung dét dai va bat dong san. Chitc nang phap 1y co
hai tinh chét:

- Tinh d6i vat: d6 1a nhan dang, xdc dinh v€ mit vat 1y clia dit va tai san
gan lién véi thira dat.

- Tinh d6i nhan: nhan biét quyén s& hiru, quyén sir dung va céc quyén lgi
cha chi dat.

2.4. Chitc nang dinh thué
Day Ia nhiém vu nguyén thuy va co ban ciia dia chinh. Trudc hét 1a nhéan

dang vi tri, ranh gidi, sau d6 1a xdc dinh noi dung, danh gi4, phan hang, dinh
gid, xdc dinh mitc thug, tinh todn céc khoan thué.

2.5. Chirc nang quy hoach ctia dia chinh

Quy hoach lanh thé, quy hoach viing 12 mot cong viéc quan trong gép phén
14 chitc khong gian 1anh thd mot céch hop 1y, day dh céc d6i tugng quy hoach,
g6p phan thay d6i mdi quan hé san xudt, mang lai hi¢u qua kinh t€-x3 hoi va
bao vé moi trudng.

Trén co s& quy hoach tdng thé phat trién kinh € x& hoi, timg ving phai xay
dung quy hoach sit dung dat. Quy hoach sit dung d4t mang tinh chdt du bdo
duge xay dung dé thé hién nhitng muc tiéu chién lugc phat trién Kinh t€ xa hoi
cha cdc nganh va cic ving lanh tho trén timg dia ban cy thé theo cdc muc dich
sit dung dat hop 1y va c6 hiéu qua cao.

Céc loai ban dé dia chinh, ban dd hién trang st dyng dat, ban d6 don vi dat
dai vi cic s6 liu thong ké vé dat dai 12 tai li¢u quan trong phuc vu cong tac lap
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quy hoach. Ban dé quy hoach dugc 1ap ra d€ thé hién len ban v& k&t qua quy
hoach st dung dat trong giai doan quy hoach, né 1a co s& dé trién Khai quy
hoach ra thuc dia va ki€m tra thyc hién quy hoach theo thdi gian. Chi c6 nganh
dia chinh mdi c6 diéu kién lap cac loai ban d6 nay.

3. Quan hé ctia tric dia - dia chinh véi cac khoa hoc khac

Tric dia - dia chinh c6 lién quan chat ch& v6i nhiéu nganh khoa hoc nhu
todn hoc, vat 1y hoc, tin hoc, dia chat, dia mao, dia 1y va rdt nhiéu nganh k¥
thuat khéc. M&i quan h¢ d6 thudng c6 tinh chat hai chiéu, thic ddy ho tro nhau
ciing phét trién.

Toén hoc cung cdp cho tric dia nhimg phuong phip xay dvmg cdc thuat
todn dé giai céc bai todn tréc dia trén mat cu va mat quy chiéu toa do phang;
cung cap cong cu d€ nghién ciru, x{r 1y cdc két qua do va danh gid do chinh xac
clia céc s6 liéu tric dia thu duge.

Vat 1§ hoc gidp tréc dia gidi quy€t van dé xay dung mo hinh trong trudng
trai ddt. mo hinh vat 1y bau khi quyén bao quanh trdi d&t. Vat 1y hoc cung cip
cho tric dia nhitng nguyén 1y ché tao cdc may méc do dac quang hoc, do dac
dien tlr, cdc mdy chup anh, do anh,v.v.

Sy phat trién cta dién tir - tin hoc va may tinh k§ thuat s di dem lai kha
nang tr dong hod cao cho tric dia - dia chinh. Cic mdy moc thiét bi hién dai
ngay nay dugc st dung rong rii nhu may kinh vi dién tr (Digital Theodolite -
DT), mdy do xa dién ti (Electronic Distance Measuring — EDM), mdy todn dac
dién tir (Total Station), cong nghé dinh vi toan cdu (Global Positioning System
- GPS), cong nghé thong tin dia ly (Geographic Information System-GIS), mdy
in s& (Ploter)... M4y tinh va cdc phan mém chuyén dung di gidp nganh tric
dia x{ 1y nhanh chéng va chinh xdc toan bo s6 liéu, thanh 1ap va luu trit ban dé
du6i dang 56, tao diéu kién thuan loi dé tich hop va sir dung hop 1y cdc thong tin,

IV. LICH SU PHAT TRIEN CUA TRAC DIA - PIA CHINH

Pit dai 12 san phdm cua tu nhién, la nguén tai nguyén vo cling quy gia ma
thién nhién ban tang cho con ngudi. Dat dai la tu liéu san xudt dac biét, ia
thanh phin quan trong cta moi truong séng, 1a dia ban phan bé dan cu, xay
dung cac ééng trinh kinh t€, van ho4, an ninh, quoc phoéng,... D4t 1a diéu kién,
nén tang ty nhién cla moi nganh sin xudt. Tir xa xua, con ngudi da biét khai
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théc, sir dung ngudn tai nguyén ddt. Cling véi qud trinh phat trién chia x& hoi,
viéc sit dung dat lau dai di ndy sinh vén dé quan hé gifta con ngudi vdi con
ngudi lién quan dén dat dai, dac biét 1a van dé chi€m hitu va sit dung dat, vén
dé phan ph6i va quan Iy dat.

D& dam bao viéc thuc hién quyén s& hitu dét, quyén sir dung dét ma do dac
dia chinh, quan 1y dia chinh va quéan 1§ dét dai ra d&si v phét trién khong nging
trén ¢o s cia sy phat trién sin xudt va trinh d¢ khoa hoc k¥ thut. Lich st cha
trc dia-dia chinh trén thyc t€ tring hop vdi lich str va kinh t€ clia méi dén toc
va modi quéc gia.

Ngay tit thud so khai clia x4 hoi loai ngudi, vin dé so hitu dat dai da gitr
mot val tro cot 101, né da timg 12 mot trong nhilng co s& chu yéu tao nén cua cai
va sy gidu ¢6 chia méi ca nhan. Vi vay ma cdc cdng déng da sém nghi ra cich
thu lai mot phin tir loai cia cai dé dat duge nay. D6 chinh 1a diém khai ddu cla
thué dat. D& dam bao phan bd ding din phén thu nay, rd rang cdn biét dién
tich va gi4 tri d4t, tic 1a phai mo ta va ddnh gid dat.

Viéc s& hitu rudng ddt tat yéu con kéo theo van dé chuyén nhugng, thira ké
va phan chia dat. Khi d6 viéc mo ta cdc khoanh dat sO hitu ciia méi cd thé cling
nhu sy hidu biét chic chin dién tich va dudng bién cia ching gilf mot vai tro
dac bigt quan trong.

Mat khéc, ngoai ly do thu€ khod néi trén, cic nha cdm quyén bao gid cling
muén biét chinh x4c khoang trdi dat thudc quyén cai tri hodc quan 1y cia minh,
vi vay ty thay cén phai do dac dia chinh. Nhiing diéu d6 12 151 giai thich vé moi
quan hé chat ch& giita lich sir, dia 1§ va cic hé théng dia chinh.

Ngay nay, chiing ta da bi€t kha 15 lich sir phdt trién cha Tric dia-dia chinh
théng qua cdc tu liéu khao ¢é hoc. Ngudi ta da tim thdy nhiing khoanh ving
chi€m hiru d4t lim nong nghiép ngay tir cusi thoi ky d6 dd mdi. Vao khoang ba
ngin nim trudc cdng nguyén, viéc phan chia va chi€ém hitu dat dai & Ai Cap da
hinh thinh. Hing nam sau cdc trén li cha song Nin, nguoi ta phai xdc dinh lai
ranh gidi chi€m hiru dat. Dicu d6 da thiic ddy con ngudi sang tao ra cic dung
cu va phuong phép thich hop dé do dac, phan chia dat. D6 chinh la diém khdi
d4u clia mon do dat. Sau Ai Cap dén nén van minh Hy Lap c6 dai. Khoang thé
ky thit VI trude cong nguyén, ngudi Hy Lap da dé ra thuyét trai dat 1a mot khéi
cdu. Vo thé ky thit ITI truGe cong nguyén con ngudi da dling cdc phuong phip
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do dac d€ xdc dinh do dai ctia cung Kinh tuyén va dua ra kich thude gin ding
cha qua dat. Ban dé thé gidi ddu tién da duge nha thién vin hoc Teleme V€ vao
thé ky thit II sau cong nguyén.

Pén thé ky XVIII, hai nha bac hoc ngudi Phap 1a Delambre va Machain da
do chinh xdc chiéu dai cung kinh tuyén di qua Paris, tinh tir xich dao dén cuc
Bic cia trdi dat. Chiéu dai niy dit bang 10 000 000 mét. Trén co s& két qua
nay, nam 1791, t§ chitc do ludng qudc € chon MET l1a don vi do do dai quéc
t&€ he SI (Imet = 1: 40 000 000 d6 dai kinh tuyén qua Paris). Sau nay rat nhiu
nha tric dia trén thé gidi di xdc dinh kich thude cha Elipxoid trai dat nhu
Bessel (1841), Everest (1830), Clarke (1866), Helmert (1906), Kraxovski
(1940) va hién tai nhiéu nudc dang ding WGS (1984).

& Viet Nam, tir thdi Au Lac da biét sit dung kién thiic tric dia va k§ thuat
do dac dé xay thanh C6 Loa xody trén dc va sau d6 x4y dung kinh d6 Thang
Long, d&o kénh nha L& (Tién Lé),v.v... Theo cédc tai liéu lich sit thi & Viét Nam
tir thé ky XI di tién hanh cong viéc ki€m tra dién dia. Dén tricu dai Lé Thanh
Tong, the ky XV, bo luat Héng Dic ra ddi véi mot phan quan trong dé dieu
chinh cdc quan hé vé d4t dai, déng thoi 1dn ddu tién & nuée ta Nha nude cho lap
hé thong dia ba dé quén 1y dit dai, 46 1a “Dia ba Héng Pic” va cho do dac lap
ban d6 dé quan 1y dia gidi hanh chinh va “Tap ban d6 Hong Dic” duge thanh
lap. D6 la cic tu liéu quy vé quan 1y ldnh thé, dia chinh, tric dia, ban d6 tao
nén lich st 500 ndm cila nganh.

Nam 1806, vua Gia Long ban hanh sic luat dac dién trong pham vi toan
lanh thé va 1ap méi xd mot bo s dia ba. Trong s6 phan biét rd rang ranh gidi
gilta cong, tr dién thé, ghi rd quy mo dién tich cdc loai dat, ti can, ghi dd €n
cédc chil s& hitu d4t trén cdc vin tu va d6 hoa twong tng. Dé€n thoi Thiéu Tri thi
cong viec kiém ké dién dia con duge thuc hién nghiém chinh va phai tu chinh
lai 5 nam mot lan theo sdc lénh clia nha vua. Nhu vay tir dau thé ky XIX, tu
licu dia chinh ciia Viét Nam da duge xay dung va c6 ché do cap nhét 16 rang.

Trong gdn mot tram nam d6 ho Viét Nam, thuc dan Phip di sir dung dia
chinh vao viéc diéu hanh kinh t& xa hoi nhu mot cong cu quan trong dé thong
tri. Bién phép k¥ thuat cla ho 12 do v& ban d6 va diéu tra dt dai, lap dia ba. T
nam 1871 dén 1895, ngudi Phap da cho lap ludi khdng ché tric dia & Nam k¥,
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thanh lap ban dé dia chinh & c4c thén 4p, lang, x4, xdc dinh 13 ranh gidi cic
loai ddt, ranh giGi cdc chii s& hitu d4t. Nhitng nam sau d6 da do v& ban d6 dia
chinh & nhiéu khu vuc, dac biét 13 nhimg ving ddt mau md. Ty 1¢ ban d6 dia
chinh & ving d6 thi 1a 1:200, 1:500, 1:1000, & ving nong thon déng bang la
1:1000, 1:2000, 1:4000, con & ving nii 1a 1:4000, 1:5000 va 1:15000. Tién hanh
lap s6 dia chinh hay s& dia ba d€ 1am can ct tinh thug, ap s thu€ dién thé, 4p
dung gidy ching nhan (Bing khodn) doi voi dat dai ¢ khu vire do thi. VE 16
chie, di 1ap ra cic Nha Dién dia & Béc ky, Trung k¥ va Nam k¥, ¢ méi viing 4p
dung ché do quan 1y khdc nhau.

Trong giai doan 1955 - 1975, & Mién Nam c6 Nha Dia chinh, sau chuyén
thanh Téng Nha dién dia (1965 - 1975) dam nhiém vigc xay dung cac tai liéu
quén thé, tai liéu dia chinh va khai thdc cdc tai ligu dé thi hanh luat thué va cai
cdch dién dia.

Tir 1945, khi nudc Viét Nam Dan chtt Cong hoa ra doi, cong tdc dia chinh
luén duge quan tam duy tri va phat trién.

- Ngay 2/2/ 1947, céc Ty Dia chinh dwge nhap vao B Canh nong.

- Ngay 18/ 6/1949, Nha Dia chinh hop nhdt v6i nganh cong sn tryc thu
thanh Nha Céng san Dia chinh thudc Bé Tai chinh.

- Ngay 3/7/1958, Chinh pht ban hanh Chi thi 334/TTg vé viéc ti€n hanh
cong téc dia chinh thudc Bo Tai chinh.

- Ngay 14/12/1959, Nha nuéc ra quyét dinh thanh 1ap Cuc Do dac Ban d6
truc thudc Phit Tha tuéng, nganh tric dja-ban d6 Viét Nam thyc sy trd thanh
mét nganh doc lap.

- Ngay 9/12/1960, Chinh pht ra Nghi dinh 70/CP quy dinh nhiém vu té
chitc nganh Quan 1y ruong d4t, chuyén nganh Pia chinh thugc B Tai chinh
thanh nganh Quéan 1§ ruong ddt thuéc Bo Nong nghiép. Nghi quyét 548/NQ-
QH ngay 21/5/1979 cha Uy ban Thudtng vu Qudc hoi va Nghi dinh s6 404/CP
ngdy 9/11/1979 di thanh 1ap hé thong co quan quan 1y dét dai tryc thudc Hoi
déng Bo trudng va UY ban nhan dan cdc cdp, thanh iap Téng cuc Quan 1y
rudng dat. Trong giai doan ndy, cd nudc da ti€n hanh do v& ban d6 gidi thira
phén I6n dat nong nghiép va ddt & khu vic nong thon, Nam 1988, Quéc hoi
nudc Cong hod xa hoi chii nghia Viét Nam da ban hanh Luét Dt dai.
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_ Ngay 22/2/1994, Chinh phi ra Nghi dinh s6 12/CP vé viéc thanh 1ap Téng
cuc Dia chinh trén co s& hgp nhdt Téng cuc Quén 1y rudng dat vdi Cuc Po dac
Ban d6 Nha nudc. Chinh phi ra Nghi dinh s6 34/CP ngay 23/4/1994 quy dinh
vé chitc nang, nhiém vu vA quyén han cha Téng cuc Dia chinh. Pay 1a giai
doan phat trén manh cla nganh tric dia-dia chinh, hé thong van ban phép luat
va céc quy pham k¥ thuat ngay cang hoan chinh, dét dai dugc giao cho cic t6
chife, cdc ho gia dinh va c4 nhan sit dung 6n dinh 1au dai, da s§ céc thanh phd
va viing da do v& xong ban dé dia chinh, hd so dia chinh duge xdc 1ap mét cach
c6 hé thong, cong nghé mdi duge nghién citu (ng dung manh mé, dat dai dugc
quan 1y chat ché hon.

Cuéi nam 2002, Qudc hoi khod 11 quyét dinh thanh 14p Bo Tai nguyén va
Mai trudng trén co s& hgp nhdt 6 chitc cua Téng cuc Dia chinh, Téng cuc Khi
Tugng-Thuy van va mot s¢ cd quan thuoe Bo Cong nghiép, B6 Khoa hoc va
Cong nghé cid. Sau d6 Chinh phu ra Nghi dinh s6 91/2002/ND-CP ngay
11/11/2002 quy dinh vé chifc ning, nhiém vu, quyén han va co cdu t§ chic cua
Bo Tai nguyén va Moi truong. Ngoai cdc Vu, cic trung tam chitc ning khéc
cua Bo, cdc ¢o quan chic ning co ban cita nganh dia chinh trong Bé Tai
nguyén va Méi trudng thuc hi¢r chitc niang quan ly nha nuéc vé dat dai gom
¢6: Vu Dt dai, Vu Dang ky va Thong ké dit dai, Cuc Do dac ban d6, Trung
tam Diéu tra quy hoach dét dai, Trung tdm Vién thdm, Trung tam Thong tin,
Vién nghién cttu dia chinh. Co céiu t8 chiic ctia nganh & céc tinh va thanh phd
truc thuoe Trung uong c6 S& Tai nguyén va Moi trudng. O cip huyén, nganh
quan 1y d4f dai ciing dugc 16 chirc twong ty nhu cdp tinh. Luc lugng cdn bo dia
chinh x4 phudng duge ting cudng. Nhir vdy, nganh dia chinh ducc t8 chic lai
trong nganh tai nguyén va méi trudng néi chung tir Trung uong dén dia phuong.

Nganh tric dia-ban dé Viét Nam d trién khai cong tdc nghién ciu va ing
dung khoa hoc k¥ thuat trac dia-ban d6 trong x4y dung luéi toa d6, do cao cip
nha nudc, thinh 1ap cic loai bin d6 dia hinh, dia chinh va bin d6 chuyén d¢
phuc vu diéu tra co ban, quan 1y, xay dyng va bao vé ddt nudc. Nganh dia
chinh Viét Nam tir chd chi ¢6 chic ning thué, sau dé ¢ chiic nang quan 1y dat
noéng nghiép, quy hoach néng nghiép va sau ciing di cé chitrc nang ddy di hon
nhu ngay nay.
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v. pOI TUGNG NGHIEN CUU CUA MON HOC

Do dac dia chinh 1 cong téc do V& va diéu tra nhm xac dinh céc thong tin
co ban vé vi trf, kich thudc thira dat va cdc vat phu thuoc trén d6, dong thai tién
hanh diédu tra quyén s& hitu, quyén sir dung, phan loai sit dung, phan hang dat
nhim cung cdp nhiing thong tin vé dat dai kip thoi phuc vu quan 1§ dat, quan
1§ nha, thu thu€, quy hoach thanh phd, lang mac, khai thdc tai nguyén ddt quoc
gia mot cach c6 hiéu qua, phuc vu phat trién kinh t€ x3 hoi va bao vé moi
trudmg... Do dac dia chinh bao gom do dac ban dau dé thanh lap ban 46, ho so
dia chinh ban dau va do dac hién chinh dugc thuc hién khi thira dat cd thay doi
vé hinh dang, kich thuéc va chu sk dung dat.

Sin phdm chit yéu ctia do dac dia chinh 1a ban dé dia chinh va céc vin ban
mang tinh k¥ thuat v phdp 1y cao phuyc vu tryc ti€p cho quan 1y dat dai. N6
khéc do dac thong thudng & ché ¢é tinh chuyén mon cao, thé hién nhu:

- Hanh vi hanh chinh ¢6 tinh phép 1Y cao.

- C6 d6 chinh xéc cao thod man yéu cau quén 1y dat.

- C6 1 lieu déng bo gém ban dd, s sich, gidy ching nhan, v.v.

_ Tu liéu c6 tinh xé4c thuc va tinh hién thol.

- Viéc cap nhat tu li¢u khong nhét thiét phai theo chu k¥ ¢@ dinh, khi y&u
t6 dia chinh thay ddi phai kip thdi do b sung va cap nhat 1o so dia chinh.

Gido trinh Po dac dia chinh 13 13l liéu tham khao chinh cho hoc sinh
nganh Quan 1y 44t dai. Noi dung gido trinh bao gom nhitng van dé co ban sau:

1). Nhitng kién thitc co ban vé hinh dang, kich thude trdi dat, vé€ hé quy
chiéu toa do thong dung; cac khai niém vé ban do, binh dé va phuong phép thé
hién céc doi tugng trén mat ddt lén ban dé; cdc khai niém vé phép do va ude
luong sai 50 do.

2). Nguyén 1y do géc, do chidu dii va do do cao; ciu tao va tinh ning cac
méy méc, dung cu do va phuong phép do ngam, Xt 1y két qua do.

3), Cic vén dé thanh 1ap lu6i khong ché toa dd mat phéng va d¢ cao phuc
vu do v& ban d6 dia chinh.

4). Céc phuong phéap do vé thanh lap ban d6 dia chinh va phuong phép s
dung chiing phuc vu quan 1y dat dai.
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Phin mot

NHUNG KIEN THUC CHUNG

Chuong 1
KHAI NIEM CO BAN VE TRAI DAT VA BAN PO

Muc tiéu:

Sau khi hoc chuong 1, ngudi hoc cén hiéu cac khai niém co ban nhét nhw: don vi do,
hinh dang &4c trung chia trai dat, khal niém vé ban dd, binh do, ty 1& ban dd va thudc ty 18,
cac hé toa dd va do cao trén mat cdu, cac phép chiéu ban db va hé toa do vubng goc
phing, cac loai géc dinh hudng. :

No6i dung:

- C4c don vj do dai, do dién tich, do gbc va (ng dung né trong do dac.

- Hinh dang dac trung cla trai dat ding trong trdc dia nhu Geoid, Kvazigeoid,
Elipxoid qua dat va Elipxoid thyc dung.

- Khai niém vé ban d6, binh db, ty 18 ban 46 va thudc ty 18; biét ing dung thudc ty 18
trong khi v& va sir dung ban dd.

- Khai niém cac hé toa d6 va dd cao trén mit cdu, cac phép chiéu ban dé va hé toa
d6 vudng gbc phing diing trong tréc dia.

- Hiéu céac khai niém va biét img dung céc loai gbc dinh hung dudng thing va dinh
huéng ban dé.

I. CAC DON VI PO DUNG TRONG TRAC DIA

Trong tric dia thudng phai do cdc dai lugng hinh hoc nhw chiéu dai, géc
bang, géc ding,... va cdc dai lugng vat 1§ nhu gia t6¢ trong trudng, thoi gian,
céc yéu 6 khi tugng, v.v.. Trong myc ndy ta tim hiéu vé céc don vi do géc va
do chiéu dai.
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1. Bon vi do chiéu dai |

Nam 1791, T8 chic Do ludmg quéc t€ 1y don vi do chiéu dai trong h¢ SI
1a mét va quy dinh: "Mét mét la chiéu dai ing voi 4. 107 chiéu dai cia kinkh
tuyén di qua Paris” va ch€ tao mot thudc chudn c6 do dai 1 mét bang thép
khong gi, c6 do gidn nd rat nho dat & Vien Do luong Paris.

Tir sau thé ky 19, do chinh xdc cha thude chudn khong con ddp Ung dugc
yéu cdu do ludng cic phan tir vo ciing nhd, vi th& nam 1960 da quy dinh lai don
vi do dai: “Mot mét la chiéu dai bdng 1650763,73 chiéu dai ciia budc séng bic
xg trong chan khong cia nguyén e Kripton-86, nwong duong voi quy dao
chuyén doi cia dién tir gifia hai mitc ndng lwgng 2P, va 5ds” . Mot mét (m) =
10 decimet (dm) = 10° centimet {cm) = 10° milimet (mm) = 10° micromet (pm)
= 10" nanomet (nm).

Don vi do dién tich thudng ding 1a Mét vuong (m?), Kilomet vuong (km?)
vi Hecta (ha), 1km” = 1000 000 m?, 1 ha = 10 000 m.

Ngoai ra mot s& nudc con dung don vi do chiéu dai cla Anh: 1 foot =
0,3048 m, 1 inch = 2,54 cm, va | dam=5280ft =1609,344 m.

2. Pon vi do géc

Trong tric dia thudng dung ba hé don vi do géc 1a radian, do va grad.

2.1. Radian

Radian ky hiéu 1a rad, la mot géc phang c6 dinh trung vdi tam cha mot

vong tron va chan mot cung trén dudng wron véi chiéu dai cung tron ding bing
béan kinh cta dudng tron do.

D6 16n cha mot géc bat Ky s& bang ty s6 giita 4§ dai cung chin bdi gbc va
ban kinh vong tron. '

Vidu: Cégéc A=t/R= 1,2435 rad

Géc tron 13 gbc & tam dudng tron chéin cung trdn 6 chi€u dai ding bang
chu vi hinh trdon. Chu vi hinh tron c6 chiéu dai 12 2nR nén goc tron ¢ dé 16n 1a
2n rad.

Radian 12 don vi do géc duge diing trong tinh todn, dic biét 1a khi st dung
cic phép noi suy gid tri cdc ham s6 lugng gidc.

2.2. Do '

Do ky hiéu 1a (°), la géc J tam duong tron chd
dai bang 11360 chu vi hinh tron.

n mot cung tron c6 chiéu



Mot do chia thanh 60 phit, mét phiit chia thanh 60 giay, ky hiéu tuong Ung
la(*)yva(’), 1°=60" = 3600,

Vidu: Géc duge viét nhursau: B = 12335 53",

Mot gbc tron cé 360° = 21600° = 1296000

2.3. Grad

Grad ky hiéu 1a gr, dé la géc & tdm chdn mot cung tron c¢6 d¢ dai bang
11400 chu vi dwong tron.

Grad con dugc goi la Gon, ky hiéu 1a g. Mot grad chia thanh 100 phit
grad (miligrad), mot phiit grad chia thanh 100 giay grad (decimiligrad), ky
hiéu twong tng 1a (“ ) va ().

Vidu: Géc C= 1728 21°37“=172,2137 % =172,2137 %.

Mot goc tron ¢6 400¥ = 40000 = 40000007 .

2.4. Quan hé giira cac don vi do goc
Ti dinh nghia ba loai don vi do géc, ta c6 quan hé:
Mot g6c tron = 2nrad = 360° = 400 ¥
Tir d6 suy ra cdc quan hé dé chuyén ddi cdc don vi do géc khi tinh todn:
arad = a®. 7/180

o’ = orad .180/n _ I
Dt cdc hé s6: ’
p° =180%m =57°17° 44,8 LA

p” =180°x 60/n = 3438’

p’” = 180°x 60x 60/nt = 206265’
(doc 12 r6 do, ro6 phiit, ro giay) suy ra cong thic
chuyén déi giita hé do 46 va radian:

o® = p° arad

o’ =p’. arad ' ' (1-1)

Hinh 1.1

o’ =p”. orad

Tuong ty c6 thé suy ra céc cong thic chuyén déi gifra radian va grad thong
qua hé s& chuyén déi-

p¥ = 400/2r = 63,6620, p° =6366,20°, p*= 636620
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Trong cdc bai todn k§ thuat, khi tinh todn gid tri cdc ham s& lugng gidc clia
cdc géc nhd cé thé dung cic quan hé tuong duong, nghia 12 chi 18y s6 hang bac
nhit trong cong thitc khai trién ham s6 lugng gidc thanh chudi s&:

Sine=g+&/3! +&/5l +...7¢
tge =e+e/3+e/15+ .. =¢

Tée 2 gid tri géc nhod tinh bing gidy duge 16y bing gid trj g6c tinh bing radian:
1" = sinl’’ ~ 1rad / 206265 = 0,000004848rad.

Vi dy: C6 mot géc nhd o’= 157 chin mot cung ton cé ban kinb
R=1000m, xem hinh 1.1, ta suy ra chiéu dai cung tron / chén béi goc do:

I=R. «’/p’’= 1000 x 15/ 206265 =0, 0727 m.
{l. KHAINIEM VE HINH DANG VA KICH THUGC CUA TRAI PAT

1. Hinh dang tu nhién cua trai dat

Mit ty nhién cha trai dét 1a mot bé mat kha phtic tap, c6 dién tich khoang
510575.10° km?, trong d6 dai duong chiém 71,8% va luc dia chiém 28.,2%. Po
cao trung binh cia luc dia so véi myc nude dai duong khoang +875m, con do
sau trung binh chia ddy dai duong khoang -3800m. Chénh l¢éch d6 cao gifta diém
cao nhét (dinh mii Chomoluma 8882m) va diém sau nhdt (hé Marian -11032m)
chia vo trii dét khoang 20km. Nhin tir xa, trdi ddt c6 dang mot qua cdu hoi det &
hai cuc, ban kinh xich dao 1a 6378km, ban kinh & cuc 13 6356km, ban kinh
trung binh cha trai dai 14 6371km.

Véi s6 lidu trén, ta c6 thé hinh dung hanh tinh thu nhd cia ching ta nhu
mot qua ciu nuGe ¢é ban kinh 3m ma vét gon 16n nhét trén bé mat la lem
(bing 1/300 bén kinh).

2. Cac hinh dang dic trung cua trai dat

Khi do dac ta luon thuc hién cdc phép do trén mat dat, cic phép do déu dua
vio phuong day doi, con khi tinh todn lai phai dua vao cdc mat todn hoc dic
trung, vi vay cén hiéu khai niém vé cdc mat dic trung clia trai dat.

2.1. Mat thuy chudn qua d4t va mat thuy chuén gdc

Mt nuéc dgi dirong trung binh & trang thdi yén tinh (khéng bi dnh huong
ciia ché do gi6 va thuy mriéu...) trdi dai xuyén qua luc dia, hdi ddo tao thanh mot
mt cong khép kin ditgc goi 1d mdt thuy chudn qud ddt.
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Trong tric dia thuc hanh thudng s& dung mat thuy chudn 1am mit chusn (hay
mat quy chi€u) 4o cao.

Tuy nhién dé cho chudn MTC quy uéc A
x4c, mbi quéc gia bang s& liéu
do dac cia minh xay dung mét
mit chudn d¢ cao riéng goi 1a
mdt thuy chudn goe. O Viet
Nam 14y mit nuéc bién trung
binh nhiéu nam cha tram

Mat dat
(Geoid)

nghiém triéu & ddo Hon Ddu, Hinh 1.2
D6 Son, Hai Phong lam mait
thuy chuan gdc.

2.2. Geoid va Kvazigeoid

Kh&i vat thé bao boc bdi mat thuy chudn cha trdi dat duge goi 12 Geoid.
Tam ciia kh6i Geoid tring v6i tam cta trai ddt va tai moi diém trén mat dét
phurong ca trong lyc vuong goc vdi mat Geoid.

Vi vat chat phan b6 trong ldng d4t khéng déng déu nén phuong cla trong
luc (phuong clia dudng day dei ) tai cdc diém trén Geoid khong héi tu vé tam
qua dat, nghia 12 mat Geoid 12 mat tron lién tuc gon séng va khoi Geoid 1a hinh
dang vat Iy ctia qua dat.

Viéc xdc dinh chinh xdc Geoid chung qua dét 12 rét khé. Trong thuc t&
" ngudi ta chi x4c dinh duge Geoid mot cach gén ding goi 1a Kvazigeoid (Geoid
gin ddng). Kvazigeoid 12 mat chudn ciia h¢ do cao thudng va thudng duge
ding trong mang luéi 46 cao Nha nudc.

2.3. Elipxoid trai d4t va Elipxoid thuc dung

Mat dat
u
Kvazigeoid
Elipxoid
n Geoid
g
(b)

Hink 1. 3
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Miit Geoid va Kvazigeoid khong phai 12 mot dang mat cong to4an hoc tron,
trong khi d6 céc s& ligu trac dia phai dugc tinh todn, X 1y trén b€ mat todn hoc.
Vi 1y do dé nguoi ta thay the Geoid bing mot hinh gin v4i né d6 1a elip tron
xoay va goi 1a Elipxoid trdi ddt. Hinh 1.3a 12 mat c4t qua hai mat dac trung ké
trén. Chénh cao giita Elipxoid va Geoid 1a § .

Elipxoid trai dat c6 nhimg tinh chat sau:

- Tam cta Elipxoid tring v6i tm cua trdi dét.

- Thé tich cha Elipxoid bang thé tich Geoid.

- Mit phéng xich dao clia Elipxoid tring véi mat phing xich dao cua trai dat.

- Téng binh phuong chénh cao giita mat Elipxoid trai dat va mat Geoid 1a
nhé nhat [ £?] = min.

- Tai moi diém trén bé mat Elipxoid, phuong ciia phap tuyén déu vuong
gbc véi mat cua né.

Nhu vay, mat Geoid va mat Elipxoid qua ddt khong tring nhau, va tai moi
diém trén bé mat dat, phuong clia trong lyc g (phuong vat 1y) khong trung vdi
phuong ctia phap tuyén n ctia mét Elipxoid (phuong todn hoc) ma tao thanh goc
u goi 1a do léch day doi. D¢ 1ech day doi u duge x4c dinh bing phuong phép
thién van - tric dia vd trong lyc, do d6 cho phép tinh chuyén cdc yé&u 16 do
dugc tir mat dat sang mat Elipxoid trdi dat.

Viéc xéc dinh chinh xdc Elipxoid qua dit nh& s6 liu thién van, trac dia va
trong luc doi hoi phai c6 sé liéu do dac véi mat 4o 16n trén khip bé mat trdi
dst. Cong viéc ndy hét sitc khé khan, nhét 1a a ving dai duong, ndi cao, ving
Béc v Nam cyc. Mat khdc, trong linh vyc thanh lap ban d6 dia hinh, vi tri cha
mdi quéc gia trén qua ddt kKhic nhau khong nhat thi€t phai sit dung h¢ quy
chiu Elipxoid chung. Vi vay, méi qudc gia bang sé lidu do dac ciia minh xdy
dung mét mar Elipxoid riéng, goi la Elipxoid thuc dung (Reference Elipxoid)
hay Elipxoid tham khdo.

Yéu cdu co ban cha Elipxoid thuc dung 13 né phai duoc dinh vi vao trai dét
gin tring nhét v4i mat Geoid va bao trim duge toan bo ldnh thé qudc gia.
Elipxoid thyc dung 12 bé mat todn hoc cd vai trd quan trong trong vi¢c giai cic
bai todn 1y thuyét ciing nhu cac bai toan thyc tién cha cong téc tric dia.

@ Viét Nam, trudc nam 2000, mién Béc di st dung Elipxoid thuc dung
Kraxovski, hé toa do Nha nuée HN-72, con mién Nam ding Elipxoid Everest
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(xem bang 1.1). Hién nay, trén co s& st dung Elipxoid WGS-84 ciing vé6i s6
liéu do dac chia Viét Nam, chiing ta xay dung Elipxoid thuc dung riéng. Né 1a
cd s toan hoc cua hé toa dd Nha nude méi VN-2000 thay cho HN-72.

3. Kich thuéc trai dat

Mt tu nhién ca trdi ddt rat 16i 1om, khong thé xdc dinh kich thude chung.
Vi vay ngudi ta chi xac dinh kich thu¢c clia mot bé mat dac trung, d6 la
Elipxoid trai dat. Kich thudc cta Elipxoid trdi dat duge xdc dinh bdi ban truc
16n.a, ban truc nho b va do det o = (a-b)/a da dugc nhi€u nha khoa hoc xic
dinh. Bang 1.1 giGi thiéu mot vai két qud ma trong cong tdc xir 1y so ligu &
nudc ta da va dang sir dung.

Bang 1.1
Tén Elipxoid Nam Ban truc I6n a Do det
(m)
Everest 1956 6377296 1: 300,8
Krasovski 1940 6378245 1: 298.,3
WGS 1984 6378137 1:298,2

Chii y: Trong mot s6 trudng hop, d€ don gian trong viéc ude tinh ta 6 thé
coi gan ding qua d4t 13 hinh cdu v6i ban kinh R = 6371km, chu vi tinh theo
dudng xich dao C = 2R ~ 40.000km va chiéu dii ¥ng v6i 1° trén cdc kinh
tuyén hoic xich dao 1a C/360" ~ 111km.

III. BAN PO VA TY LE BAN PO

1. Khai niém ban dé va binh dé

1.1. Ban do

Bén d6 12 hinh anh thu nhd va dugc khdi quét hod mot phin rong ién cua
bé mat trai d4t 1én mit phing ndm ngang theo mot phép chi€u hinh ban d6
thich hop va sir dung nhitng nguyén tic bién tap khoa hoc.

Nhu vay, phdi hiéu khdi niém ban d6 biéu thi khu dat rong 16n, ¢6 tinh dén
anh hudng cla do cong trdi dat, dac diém bién dang cha phép chi€u hinh va sit
dung hé toa d¢, do cao Nha nudc.
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Ban dé duoc chia thanh hai loai 12 ban d6 dia 1y chung va ban d6 chuyén
dé. Ban d6 dia 1y chung gém ba nhém 1a ban d6 dia ly khéi quét, ban d6 dia
hinh khdi qudt va ban dé dia hinh ty 1¢ 16n. Hinh 1.4 thé hién mot géc t& ban
d6 dia hinh ty 1& 1:10000.

©ang Anh 10 km

Gia Lim Swm

ekl
o

9

PINH BANG

Hinh 1.4
1.2. Binh do
Binh d6 12 ban vé thu nhd, khai quit mot viing ddt nho 1én mat phang nam
ngang, sit dung phép chiéu thing géc don gidn. Nhu vay, trén binh d6 khong
chii trong xit 1y 4nh hudng do cong trdi dat ma coi mat dat la mat phing. Binh
d6 c6 thé sir dung hé toa do Nha nudc hodc hé toa do gia dinh.
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2. Ty 1& ban do

Ty 1& ban d6 1a ty 6 gitfa chiéu dai doan thing S trén ban d6 va chiéu dai
thyc chia nd trén thuc dia, ky higu 1a 1: M.

_1_ S a

M Sy (1-2)

D4 tién skt dung, ta chon i s6 M c6 gid tri chin, vi du 1:200, 1:1000,
1:5000, 1:10000,... Tri s6 M cang 16n thi ty 1& ban d6 cang nhé va ngugc lai.
Trén ban d6 ty 1¢ 16n c6 thé bidu thi céc dia vat mot céch chi {iét hon trén ban
dé ty 1 nho. Ban 6 ty 1¢ 16n 12 céc loai ban dé cé ty 1& 1: 200, 1:500, 1:1000,
1: 2000 va 1: 5000.

3. Thudc ty 18

Thudc ty 1¢ 1a mot dung cy ve trén giffy hoac trén ban kim loai ding trong
do dac, chuyén d6i, tinh chiu dai trén ban dd. C6 hai loai thude ty 1& 12 thudc
ty 1é thiing va thudc ty 1¢ xién.

I{_‘.._-—————"
100 0 100 200 400 600
a) It - Y 1 -1
I 256m Jm

b)

400 800

3.1. Thute ty 16 thing

Pé lap mot thudce 1y 1 thing, ta k¢ hai doan théng song song véi gidn cich
2mm. Tir diém ddu A dat lién iép céc doan co ban a cb do6 dai duge chon sao
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cho tuong tng véi chiéu dai chin trén thyc dia. Vi du, cho ty le ban do 1a
1:5000, chon a = 2cm, (ng véi doan trén thuc dia 1d s =a. My = 100m. Trén
doan a déau tién, ta chia ra thanh 10 doan nhod bang nbau, gid tri mot doan nhod '
Jat = a/10 = 2mm, dng vdi gid tr 10m trén thuc dia. Ghi cdc s0 1én thudc nhu

trén hinh V&, tiic 1a chiéu dai doc duge irén thudc 1a chiéu dai trén thuc dia,

(xem hinh v& 1. 5). '

Sit dyng thudc ty 1é thdng: Ding compa do trén ban 46 mot doan thing
MN, giif nguyén khéu d6 compa, u6m hai miii compa 1¢ thudce ty 1€ sao cho
ddu M tring v6i mot vach chén, vi du vach 200m. Can cit vio ddu N clia compa
dé doc s6 trén cdc dogn nho t. Trén hinh 1.5a, ddu N céch vach 0 13 5 doan nho
5.t = 5x10m = 50m. Udc doc doan 1é 12 0,6t = 0,6.10m = 6m. Vay chiéu dai
doan MN la 256m. Nhu vay, trén thuc t€ do chinh xéc doc s& trén thudc ty 1€
thiing dat 16 0,1t = 0,01a.

3.2. Thudce ty 1€ xién

Dé nang cao do chinh xéc do chiéu dai trén ban dé ngudi ta ding thude 1y
1¢ xién. Céch xay dung thude ty 1¢ xién nhu sau: chon doan co ban a, dung cdc
6 vuong lién ti€p nhau c6 kich thubc a x a, véity 18 1: 5000 taco a = 100m.
Theo chiéu doc va chiéu ngang cia O vudng d4u tién, chia céc canh thanh 10
phan déu nhau, sau d6 ké cac dudng ngang va dudng xién nhu hinh v€, xem
hinh 1.5b. Xét tam gidc OEF, ddy EF = t = 0,1a. Trong tam giac OEF ¢6 10
tam gidc déng dang, theo dinh 1y vé tam giac déng dang, canh day tam gidc
nhd nhat bang 0,1t = 0,01a, nhu vay néu miii compa nim trén duong song Song
nim ngang, téc 1a tring véi ddy tam gidc nho thi ¢6 thé doc chinh xéc dén 0,1t.
Néu diém xét nim & khoang gifta cla hai dudng song song nam ngang thi co
thé doc u6e lugng doan nhd dén 0,01t = 0.001a. Chiéu dai ghi trén thudc ty 18
xién ciing la chiéu dai trén thuc dia.

Sir dung thuoc ty 1¢ xién: Ding compa do doan MN trén ban do, udm
compa lén thudc ty 1¢ xién sao cho hal miii compa song song v6i duong nam
ngang, mot ddu miii compa ludn tring v6i mot vach chén, vi du, vach 200m,
con dau kia tring véi mot dudng xién, vi du, & vao khodng gilta hang thit 4 va
thit 5. Theo chiéu ngang, ta doc duge s6 5, tic 1a ¢6 doan 5t = 50m; theo chiéu
ding ta, doc chinh xdc 0,4t va ¢6 thé ude doc 0,021, vay s6 doc theo chiéu ding
tuong (ng véi 4,2m. Chiéu dai doan MN 1a 254,2m.
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IV. HE TOA PO TREN MAT CAU VA HE PO CAO

Dé x4c dinh vi tri clia c4c diém trén bé mat trdi dat, trong trac dia di st
dung nhiéu heé toa d¢ khac nhau. ¢J day s& trinh bay khdi niém cdc h¢ toa do,
d6 cao trén mat cdu thudng st dung trong trac dia thyc hanh.

1. Hé toa dd dialy (¢, 1)

Trong hé toa do dia 1y, ngudi ta coi trai ddt 1a hinh cu, chon tam O cla trai
dat 12 diém géc toa do, hai mét phing gdc toa do la mdt phdng xich dao va mdt
phdng chita kinh tuyén goc Greenwich, (xem hinh 1.6). Toa do dia 1y cla mot
diém M duge xdc dinh boi vi 6 ¢ va kinh do & cia n6.

Vi dé dia Iy cia diém M la géc co
dinh O hgp véi duomg ddy doi (Phuong
trong luc g) qua diém 36 véi mdt phdng
xich dao, ky hiéu 1a y. Néu diém M
nim & phia bic ban cdu thi goi 1a Vi do
Bdc, néu nim & phia nam goi la vi d¢
Nam. Tri s6 cia vi do bién thién tir 0°
dén 90°.

Kinh do dia Iy ciia diém M la géc
nhi dién hop béi mdt phdng kinh tuyén Hinh 1.6
gdc Greenwich va mdt phdng chita _ |
kinh tuyén di qua diém dé, ky higu 1a ). . Néu diém xét ndm & phia dong kinh
tuyén goc & cb kinh dé Dong, con & phia tay kinh tuyén goc s€ cd kinh dé Tay.
Tri s6 kinh d6 ¢6 gid tri t 0° dén 180",

Viét Nam hoan toan nim & phia bic ban ciu va phia déng kinh tuyén géc
Greenwich nén tat ci céc diém nim trén 1anh thd nudc ta déu c6 vido Bic va
kinh d¢ Dong.

Vi du: Cot ci Ha Noi c6 toa do dia y 12 @ = 21" 02’ B, & = 105° 50°D.

Trén t& ban d6 dia hinh, ngudi ta biéu thi mang luéi kinh vi tuyén va toa do
dia 1y & phdn géc khung ciia to ban d6, (xem hinh 1.5). S6 chénh kinh do, vi do
cia hai diém M va N goi 12 kink sai AL = hy- Ay VA VI 50 BQ = On = Py

Toa do dja Iy dugc x4c dinh bing phuong phép do thién van nén né con
dugc goi 1a tog do thién van.
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2. Hé toa dd trac dija (B, L)

He¢ toa d¢ tric dia duge xé4c lap trén
Elipxoid trdi d4t c¢é géc 1a tam O ciing hai
mat phing 13 mat phing xich dao va mat
phing kinh tuyén géc di qua Greenwich.
Toa do cua diém M duge x4c dinh bdi do
vi triic dia B va d¢ kinh tric dia L.

Vi dé trac dia (B) ciia diém M 1a géc
nhon tao boi phdp tuyén (n) ciia mdt
Elipxoid tai diém dé véi mdt phdng xich
dao, con kinh d¢ trdc dia (L) cila né la géc
nhi dién hop b mdt phdng kinh tuyén
goc va kinh tuyén di qua diém do, (xem
hinh 1.7).

Nhu véy, khic v6i hé toa 49 dia 1y, trong hé toa d6 nay mit chudn 13 mat
Elipxoid va phuong chiéu 1a phuong clia phdp tuyén.

3. Hé do cao

DE xdc dinh do cao cta céc diém trén mat ddt, ngudi ta diing céc he théng
d6 cao. Cic hé thdng d¢ cao déu phéi chon mot mat chuén quy chi€u dé€ lam
mifc so sénh. Trong tric dia ngudi ta sit dung mat Geoid lam mat quy chiéu do
cao. Tuy nhién, nhu di néi & muc II phan 2 mat Geoid khé x4c dinh nén ngudi
ta xdc dinh mot bé mat gan ding 13 mdt thuy chudn géc &€ thay thé.

Do cao tuyét doi cia diém trén bé mdt ddt la khodng cdch tinh theo hwdng
day doi tix diém dé6 dén mdt thuy chudn goc va hiéu s6 dé cao giita hai diém goi
la d¢ chénh cao. Ciing c6 thé hi€u gin ding 13 “chénh cao giita hai diém la
khodng cdch tinh theo phutong day doi gifta hai mdt phdng thuy chudn quy woc
di qua hai diém dé” .

Trén hinh 1.8, H, v Hg 12 d9 cao clia hai diém A va B, con chénh cao giita
hai di€m 14 hsg = Hg - H,. D6 cao céc di€m trén mat d4t thudng cb gid tr
duong, cdn d cao cdc diém dudi ddy bién thudng cé gid tri am. D6 chenh cao
h,g gilta hai di€ém s& ¢ dau duong khi diém B cao hofn diém A, hoic ¢ ddu 4m
khi di€ém B thdp hon diém A.
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Pé ¢6 dd cao chinh xéc
cha mot diém, trude hét ta xac
dinh d6 cao ctia diém d6 so véi
mat thuy chudn gdc, sau d6 cii
chinh thém phén &nh hudng
clia trong trudng trii dat tai MTC qua R R
diém dé. Tuy nhién, véi cic

MTC qua B
it

MTC qua A

phép do cao c¢6 do chinh xac MTC géc
thép, ta khong cén tinh cdc s6 IITTIITTIIIoInI

—

hiéu chinh ndy. @ a®

. an . e Hinh 1.8
Tri s§ dd cao cua cac moc

trong mang lu6i khéng ché& do cao clia Viét Nam cho dén nay la d6 cao do
duoe so v6i mit thuy chudn goc Hon Ddu. Mat thuy chudn géc cho hé théng do
cao nay 14 mat nudc bién trung binh & viing bién Hon Dy, D6 Son, Hai Phong.
Tai khu vuc nay, ngudi ta xay dyng mot tram nghiém tridu va mot hé thong
mée chudn rat kien 6 lam mdc goc do cao R. Tién hanh quan sit muc nude
bién nhidu nam réi 14y gid tri trung binh lam mic chuén “O” dé tinh ra do cao
H, cha m6c goc R.

Muén xdc dinh do cao cta diém khéc trén toan ldnh thd, chi viéc do dd
chenh cao clia cdc diém d6 so véi diém gdc d¢ cao va tinh do cao ctia ¢iém cin tim.

Hy, =H, + hga

(1-3)
Hg=H, + has

v. KHAI NIEM VE CAC PHEP CHIEU BAN PO VA HE TOA PO
VUONG GOC PHANG

Dé biéu thi cic yéu t& dia hinh (dédng dét), dia vat (cac vat thé trén mit dat
nhu: séng, nii, nha cilra...) 1én mat phing ¥ ban d6 sao cho chinh xdc, it bi bién
dang nhdt ta phai sit dung phép chi€u hinh ban d6 thich hop, goi tat 1a phép
chiéu bdn dé. Céc yéu 16 dia hinh, dia vat 1a tip hgp cia vo 56 diém c6 quy luét
nh4t dinh trong khong gian va ta chi cén bidu thi mot s& diém dic trung rdi dua
vao quy luat 46 d€ noi suy, khéi quat hod cic diém khéc.
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Théng thudng quy trinh chi€u bén d6 dugc ti€n hanh tudn tu theo hai budc:
trudc tién chifu cac y&u t6 trén bé mat d4t lén mit céu chuédn (mit Elipxoid)
sau ¢6 chuyén tir mat cdu sang mat phéng. Tuy theo vi tr dja 1y cia timg ving
lanh thé va yéu cdu vé dic diém bién dang ma 4p dung céc phép chi€u ban d6
duge trinh bay chi tiét trong gido trinh “Bén d6 hoc”, trong bai nay chi néu
khéi niém vé mét s phép chiéu théng dung. '

1. Phép chiéu hinh don gian

1.1. Noi dung phép chiéu

Trong pham vi lanh thé v&i bén kinh
nhd hon 10km, do sai s6 bién dang qua
phép chi€u ban d6 nho hon sai s6 do nén
ta c6 thé coi mat cdu (E) 1a mat phang
(P) va cdc tia chidu tir tam qua céu 1a
song song v4i nhau, xem hinh 1.9.

Gié sit ¢6 ba di€m A, B, C trén mat

d4t khong cling nam trén mot mat phing. Si dung phép chi€u don gian ta nhan
dugc ba diém a, b, ¢ trén mat phéng. Do bién dang vé chiéu dai, géc va dién
tich chia hinh abe trén mit phing P so véi hinh a’b’c’ trén mét cdu E trong
trudng hop nay twong dGi nhd so véi sai s6 do nén ta ¢6 thé bo qua.

1.2. Hé toa d¢ vuong géc quy ude

Khi do vé ban dé & khu vyc nho
va doc 1ap khong c6 hodc & xa 1udi
khéng ché toa do Nha nudc, ta c6
thé gia dinh mot h¢ toa d6 vuong
géc, xem hinh 1.10, trong d6 chon
‘truc tung 13 huéng Bac-Nam hoac
huéng gin ding (ox). Ngodi ra, dé
trdnh tri s& x v y mang diu &m nén
chon goc toa do O & géc Tay - Nam O
ctia khu do. Toa 46 diém A 12 x, v
Y4 » (xem hinh 1.10).

Hinh 1.10
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2. Phép chidu Gauss va hé toa dé vudng géc phing Gauss -
Kruger

2.1. Phép chiéu Gauss

Thé ky XIX nha toan hoc K.F.Gauss di dé ra phép chiéu hinh ban do. C6
thé mién ta phép chiu hinh nay nhu sau: Chia trdi dat thanh 60 mdi (hinh
1.11), mbi mui 6° va danh s thif tu tir TAy sang Dong tinh tit kink tuyén géc di
qua dai thién van Greenwich (ngoai ¢ London).

Mbi mii dugc chia thanh hai phin déu nhau d6i xdng qua kinh tuyén giita
(con goi 1a kinh tuyén truc).

Pat qua dat ndi ti€p trong hinh tru

ngang ¢4 bdn kinh bang ban kinh trai
dat (xem hinh 1.12a). L4y tam chiéu 1a
tam O cuia trai dat, 14n lugt chi€u timng <n

S

mui 1én mat tru. Sau d6é  cét mat try
theo hai dudng sinh KK’ réi trai thanh
mit phing (hinh 1.12b) ta dugc hinh
chiéu cfia 60 miii. Mat phdng nay goi la

mdt phdng chiéu hinh Gauss.

Nhir vay, bang phuong phdp chiéu
K.F.Gauss di biéu thi mat cau lién tuc
clia trai dat thanh mat phing bi bién
dang va dit gdy vé hai phia Bic va

Hinh 1.11

Nam cuc. _ _

- Kinh tuyén giita mdi ti€p xdc hoan toan v6i mit try nén hinh chi€u cha né
trén mit phing 1a doan théng c6 chiéu dai dugc gilt nguyén nhw trén mat cau.

- Hinh chiéu ciia cac kinh tuyé&n khdc déu 1a nhimg cung cong bi bi€n dang
chiéu dai, quay bé 16m vé phia kinh tuyén gifta. Hai kinh tuyén bién (ngoai
cling) chia mii bi bi€n dang chiéu dai 16n nhat.

- Hinh chi€u cha xich dao ciing 12 doan thang vudng géc vdi kinh tuyén
giita, nhung chiéu dai cta nd bi bién dang.
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Hinh 1.12

- Hinh chiéu céc vi tuyén la nhitg cung cong bi bién dang chiéu dai, quay
bé 16m vé phia hai cyc va déi xing nhau qua xich dao.

Hinh chi€u cha kinh tuyén giita va xich dao duge chon lam hé tryc toa d6
phéng vuong géc Gauss sir dung trong tric dia. Khdc v&i h¢ toa dd vudng goc
Decac, trong hé ndy chon tryc tung 1a Ox con truc hoanh 12 Oy, xem hinh 1.12 c.

Trong pham vi mui chi€u Gauss, cac goc khong bi bién dang nén con goi 1a
phép chiéu ddng géc, hinh chi€u cic kinh tuyén va Vi tuyén giao nhau v6i mot
géc bang 90°. Dién tich clia mii chi€u trén mat phing Gauss 16n hon trén mat
cdu. Do bien dang vé chiéu dai va dién tich tang tir kinh tuyén gitta vé phia hal
kinh tuyén bién va gidm tir xich dao vé hai cyc. Cong thic gin diing biéu thi do
bién dang vé chiéu dai giita hai diém a va b trén mii chi€u hinh la:

2 2
&S =S, —dy “%Sm %f;= ;}; (1-4)
Trong d6: d,, 12 d6 dai cung trén mat cau,

S,,.. 12 khoang céch tuong dng trén mat phing Gauss,
Y, = (¥u- ¥o)f2 12 hodnh dé trung binh cla hai diém a va b trong
hé toa d6 vudng géc Gauss, géc 1a kinh tuyén truc.
R I3 ban kinh qua dét. |
Tir cong thic (1-2) ta thdy, néu céc diém nam doc trén kinh tuyén giiia
(trén truc Ox) thi Ay = 0 va AS = 0 con cang xa kinh tuyén giita AS tang theo
chiéu dai S. Ty s6 k = d/s goi 12 1y Ié chiéu, Kinh tuy€n gitta mii cé k= 1.
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Lanh thd Viet Nam theo phép chiéu hinh Gauss chii yéu ndm trong pham vi
mui thit 18, mot phdn mién Trung (tr Da Ning dén Binh Thuan va Hoang Sa)
thudc mii thit 19 va quin dao Trudng Sa thuée miii thi 20 cé kinh tuyé€n gilta
tuong img 12 105°D, 111°D, (xem hinh 1.13).

Néu xét trong mii thit 18 thi hoanh 40 Y cla diém xa nhat (Méng Cii,
Mudng Te...) so vdi kinh tuyé€n truc 105° vao khodng 300km nén do bién dang
chiéu dai 16n nhat theo cong thitc (1-2) 1a 1/900. Két qua nghién ctu cho thay,
v6i do bién dang nay cho phép dung phép chiéu hinh Gauss v6i mui 6° dé 1am
co s& todn hoc khi thanh 1ap bén d6 dia hinh ty i¢ 1:10.000 va nho hon. R3i véi
ban dé ty 1é 1on tit 1:5000 dén 1:500 d€ dam bao do chinh xic phai dung phép

chigu Gauss v&i midi chigu 3.
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2.2. Hé toa d6 phang vuong goc Gauss-Kruger (X, Y)

Phép chiéu hinh Gauss dugc Kruger phét trién va hoan chinh nén con duge
goi Ia phép chicu hinh Gauss - Kruger. Trong phép chi€u nay si dung cdc tham
s6 clia Elipxoid thyc dung.

He toa d¢ Gauss - Kruger dugc xay dung trén mat phing mii 6° clia phép
chi€u Gauss, (xem hinh 1.12¢). Trong d6 nhan hinh chigu cha kinh tuyén truc
mui 1am truc X. con hinh chiéu ciia xich dao lam truc Y.

Nhy vay, néu tinh tir diém géc vé phia Bic X mang déu duong con vé phia
Nam X mang d&u am; cdn i s6 Y vé phfa Dong mang déu duong, vé phia Tay
mang dau am. Céc diém & Béc ban ciu c6 X >0 nhumg Y ¢0 thé am hofic duong.

D& tién st dung, trén ban d6 dia hinh ngudi ta ké san ludi toa d6 vuong goéc
Gauss bing nhimg duong thing song song véi truc Ox va Oy tao thanh ludi 6
vuong. Chiéu dai canh clia lugi 6 vuong c6 tinh dén dnh hudng cla bién dang
vi tuong g v6i ty 1€ ban d6. Vi du, vdi ban do ty 1& 1:10000, 1: 25000 va It
50000 chon 6 vuong Ung vai 1km? va goi 1a hudi kilomét, cu thé 14 v6i ban do
1:10000 chon canh ¢ vudéng 10cm, ban d6 1:25.000 chon canh © vuong dcm
con bin d6 1: 50000 1a 2cm... Phia ngoai khung ban dd c6 ghi tri s6 X vaY
ctia cac dudng song song, Xem hinh 1.4. D& phan biét ngay dugc toa do clia
diém nim & mui chidu thir mdy va cach diém goc O bao nhiéu, nguoi fa quy
dinh céch viét hoanh dd Y c¢6 ghi kém theo so thit ¥ mui.

Vi dy: Toa do clia diém Lang Trung, Ha Noi 12 x = 2325464,246m;
y = 18.505973,362; ¢6 nghia diém cdch xich dao vé phia bic 2325464,246 m
vi & mii thit 18 vé phia dong céch Kinh ruyén truc 105°P 12 5973,362m,
(5973,362m = 505973,362m - 50000,000m).

Céng thic tinh tri s kinh do cha kinh tuyén giita mii thir n:
A, =6"n-3" (1-5)
Quién dao Hoang Sa nim & mii thi 19, kinh tuyén giita cua mui chi€u nay
c6 kinh d6 13 A =6%19-3"=111"D.
Ludi khong ché toa do mat phing X va Y clia Viét Nam trong hé HN - 72
dugc xay dung theo hé toa do phing vuong goc Gauss - Kruger, trong d6 dung
kich thudc Elipxoid cha Kraxovski.
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3. Phép chidu hinh va hé toa dé vudng géc phing UTM

3.1. Phép chiéu UTM |

Phép chi€u ban d6 UTM (Universal Transverse Mercator) ciing 1a phép
chi€u hinh tru ngang dang goc voi 1am chi€u 12 tam qué dat va chi€u timg mui
6 tuong ty trong phép chi€u Gauss.

Tuy nhién, phép chi€u UTM khic véi phép chi€u hinh Gauss & chd: hinh try
ngang cd ban kinh nh& hon ban kinh tréi dat, nd cét mat cAu theo hai dudng cong
461 xtmg va cich kinh tuyén truc khoang +180 km. Kinh tuyén truc nam phia
ngoai mit try con hai kinh tuyén bi¢n nam phia trong mat try, (xem hinh 1.14).

500km
b)
Hinh 1.14

Nhu vay, hai dudng cong ct mat tru khong bi bién dang chiéu dai va ¢
ty & chi€uk =1, ty 1& chiéu cha kinh tuyén tryc miilak = 0,9996 (nho hon 1),
con trén hai kinh tuyén bién ty 1¢ chiéu 16n hon 1.

Phép chiéu binh UTM ciing 12 phép chiéu ding géc, 40 bién dang vé chiéu
dai va dién tich 16n nhét & ving giao nhau giita xich dao v&i kinh tuyén gifa va
tai hai kinh tuy&n bién. Céc diém nam phia trdng dudng cit mat try thi do bién
dang mang d4u am con phia ngoai 1a déu dwong.

Nhu vay, so v6i phép chi€u hinh Gauss, phép chi€u UTM c6 wu diém ndi
bat 1a d¢ bién dang dugc phan bé déu hon va ¢6 tri s6 nho hon. Mat khac, dé
thuan tién cho viéc sit dung hé toa d¢ chung trong khu vuc va the gidi, nén i
thing 7 nam 2001, Viét Nam chinh thiic sit dung hé toa do mdi VN - 2000 véi
phép chigu UTM thay cho phép chi€u Gauss - Kruger trong hé HN - 72.
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3.2. Hé toa 80 vuong goec UTM (N, E)

Nhu d3 néu & trén, trong phép chi€u
hinh UTM, hinh chi€u coa kinh tuyén giira
va xich dao 1a hai duong thing vuong goc
v6i nhau va duge chon lam he truc toa do.
Dac diém cta hé tryc 103 do dugc md ta
irén hinh 1.15, trong d6 M 1a diém cin xic
dinh toa do, O’ 1a giao diém cba hinh chi€u
Kinh tuyén gitra O’Z va xich dao O’E. Hinh 1.15

Diém F 12 hinh chiéu cba diém M trén kinh tuyén, cung LM 12 hinh chiéu
cha Vi tuyén qua M, cung 7M 13 hinh chi€u ctia kinh tuyén di qua M vay 1a 4o
hoi tu kinh tuyén. Toa do UTM cta &idm M dugc x4c dinh bdi tung do Ny
(North) va hoanh do E,; (East). (3 day ciing gidng nhu quy dinh trong phép
chi€u hinh Gauss, tri s6 Ey dudc tinh tir tryc ON céch kinh tuyén giita 500km
vé phia tay, nghia 13 By = E’ + 500km.

Nhu vay, & nudc ta hién nay trén thuc 1€ dang sir dung cic tai lieu tric dia
vi ban d6 trong hai he toa dd KRac nhau. Khi cin, phai tinb chuyén toa do
UTM (E va N) sang h¢ toa d6 Gauss - Kruger (X va'Y) va nguge lai. Bai todn
tinh chuyén giita cdc h¢ 102 ao (¢, A), (B, L), (E, N), (X,Y) duge nghién ciu
trong gido trinh Trdc dia Iy thuyét.

4. Hé toa d9 cuc (B, S)

Trén mat phang chon diém O lam
diém cyc va mot hudng c8 dinh OA la

truc cyc, xem hinh 1.16. Vi tri cla 1
diém i ndo d6 duge xdc dinh bdi goc S,

cuc B; va canh cuc S;. Géc cuc B 12

géc bing tinh tir hudng truc cye OA = .
theo chiéu kim déng hé dén hudng i

canh cuc S,, cdn canh cye S, 1a chiéu Hinh 1.16

dai nim ngang tinh tir diém
g6c O dén diém i. He toa 4o cuc duge 4p dung khi do chc diém chi ti€t dia vat
& v& ban d6 dia hinh hodc ban 46 dia chinh & thyc dia.
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VL ANH HUONG CUA PO CONG TRAI DAT PEN CAC DAL
LUGNG PO

Bé mat trai dit 1a mat cong, cac dai lwong nhu chicu dai canh (D), géc bang
(B), chénh cao (h)... déu dugc do trén mat cong nay. Khi xir Iy s6 liéu ta phai
chuyén cdc dai lugng do trén mat dat 1én mat phiang nén ching déu bi bién
dang. Nhu da néu & muc IV, do bign dang ndy.dugc xét cu thé cho timg phép
chi€u hinh ban dé véi pham vi lanh thé rong. Trong trudng hop ving lanh thd
nho, dé cho don gian, c6 thé coi mat chudn quy chiéu 12 mit cdu véi ban kinh
R=6371km, mat phing chi€u hinh la mat phéng ti€p tuyén vOi mat cau, khi d6
d6 bién dang 12 sai s do dnh hudng clia do cong cha trdi dat dén céc dai luong
do. Dudi day s& xét anh hudng cia sai s6 nay dén cdc dai lwong do co ban va tir
d6 rit ra nhitng nhan xét mang tinh thyc tién cdn luu § trong khi do cac dai
lugng do.

1. Anh hudng do cong trai dat dén két qua do chiéu dai

Tren hinh 1.17a, ta ky hiéu D la khoang cach nghiéng do duoc gifta hai
diém A va B trén mat dat; d 1a 46 dai cung ab twong img khi chuyén D xuong
mat cdu ¢ ban kinh R; & 1a goéc & tam O g véi d, con 'S 12 khoang cdch ngang
ab’ tuong tng trén mat phing chi€u hinh T.

Sai s6 do d6 cong trdi d4t anh hudng dén chiéu dai chinh la do chénh giita
chiéu dai niim ngang S va chiéu dai cung d:

8s=5-d (1-6)
Tir hinh v& ta c6:
S=R.1ge (-7
Vi géc & tam & chiin cung d rdt nh6 so v6i bin kinh i 4t R nén ta c6 thé viét:
d=R.¢ (1-8)
Thay (1-7) va (1-8) vao cong thiic (1-6) ta cb:
5 = R.(tge - €) (1-9)
Trién khai gdn ding ham tge:
ge=8+€/3+ .. ' (1-10)
Thay vao (1-7) ta cé:
. R
' 3
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'Diing quan hé (1-10), tim € theo d vA R 16i thay vao c¢ong thiic trén, ta co:
a4’ S &

55'

ST3R d 3R (-1b

Hinh 1.17

Thay R = 6371 km v cdc gid tri cha d tir 10km dén 100km véo cong thic
(1-11), ta nhan duge két qua trong bang 1.2.

Bdng 1.2
d (km) 8¢ (cm) Sq/d
10 0,8 1:1 220 000
25 13 1:195 000
50 102 1: 49 000
100 821 1:12 000

Trong thuc t€, cdc thiét bi do chiéu dai chi dat d¢ chinh x4c t6i da la
1:1000000, tit d6 d6i chiéu véi két qua tinh thir trong bang 1.2 ta ¢ két luan la:
véi chiéu dai nhd hon 10km cé thé bo qua dnh hudng clia do cong trdi ddt.
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2. Anh hudng ctia dé cong trai dat dén két qua do chénh cao
- Theo dinh nghia thi do cao cha hai diém trén mat cdu ludn bang nhau,
(xem hinh 1.17b). N&u nhin tir a vé phfa b theo hudng nim ngang HH, ta s¢
khong trong thdy diém b ma thay b’. Nhu vay, sai s6 do do cong trdi dét anh
hudng dén két qua do cao & diém b chinh 1a doan bb’. k¥ hi¢u 12 5,.
Tir hinh 1.17b, tmg dung dinh ly Pitago ta ¢6:
(R+8,)=R*+ & (1-12)
R?+ 8, +2R3,=R*+ S
- Suy ra:
5, = S?
2R+6,

Bo qua gid tri nho 3, ta ¢6 cong thie:

d3
o) =
3.R
~ Thay R = 6371km vi cdc gid tri d tir 50m dén 2km vao cong thitc (1-13) ta
duoc két qua trong bang 1.3. :

(1-13)

Bdng 1.3
d (km) 8, (mm)
0,05 0,2
0,50 20
1,00 78
2,00 314

Ta thdy gi4 tri 8, tang rdt nhanh khi ting khoang cdch d. Vi yéu cdu do
chinh xac do dé cao rit 16n nén trong moi trudng hop ta khong dugc bd qua
anh hudng cha d¢ cong trai dét dén do cao ma phai tim céch tinh cic so cdi

chinh vao két qua do cao.
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VIL DINH HUGNG DPUONG THANG

Muén biéu dién mét doan thang 1en ban do khong nhiing cén biét chiéu dai
ma con phai biét phuong hudng clia 16, Dinh huong mor dwong thang la viéc
xdc dink phuong huong clia né so véi mot huong chudn dd chon. Trong wréc dia
ngudi ta thudng diing cac huéng chudn nhu: hudng bic thuc, hudng bac tir hoac
hudng truc Ox trong he toa do vubng goc phang (Gauss hoac UTM).

Gée phuong vi hodc goc dinh hiong cua mor duong thdng la goc hop boi
huong chudn va hiong cia duong thdng d6. Tuy theo huéng chudn duge chon
mi ta ¢ cic loai goc dinh hudng khic nhau, dé la géc phuong vi thitc, goc
phuong vi i va g6c dinh huong.

Nguoi ta ding goc dinb huéng va céc yéu 16 do khac dé tinh todn, xdc
dinh vi tri cha cdc doi tuong c4n bidu di&n lén ban d6. Khi da c6 ban dd, nhd ¢
cic yéu t& dinh hudng ta 6 thé dinh hudng dugc ban 46 tren thuc dia. Trong
muc nay sé gidi thigu céc loai goc dung dé dinh huéng dudng thang.

1. Géc phuong vi thuc va dd hdi ty kinh tuyén
1.1. Goc phuong vi thuc

Géc phuong vi thic cua mot duong thing NM trén mdt phang la goc nam
ngang A tinh i huong béc cua hinh chiéu kinh tuyén thuc di qua diém M theo
chiéu thudn kim dong hé dén huomg ciia duong thdng dé. Tri sO cha goc
phuong vi thyc bién thién tir 0° dén 360°. ' ’

* *

Hinh 1.18
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Néu theo huéng tir diém ddu M dén diém cu6i N ta ¢6 géc phuong vi thuan
Ay tinh tir diém N dén diém M ta c6 goéc phuong vi nghich Ay, trong thuc
t& ngudi ta hay goi la goc phuong vi thugn A, va géc phuong vi nghich A,
(xem hinh 1.18a).

1.2. PO hoi tu Kinh tuyén

Trén hinh 1.18a, hinh chiéu cla hai kinh tuyén thyc di qua M va N khoéng
song song véi nhau, ching hoi & hai cyc Béc va Nam cia tréi dat.

Géc hop bdi hinh chiéu cua hai kinh tuyén thyc nay goi la do hoi 1y kinh tuyén.

Néu ta coi trai dat 1a hinh cau tam O, ban kinh R, (xem hinh 1.18b). Piém
M va N niam trén cliing mot vi tuyén c6 do Vi la o= On = 9, d6 kinh 1a Ay va
g » AL = Ay - Ay , 0 dai cung MN = d. Ké hai tiép tuyén vdi hai cung kinh
tuyén tai hai diém M va N, ching cit nhau & T nam trén tryc tréi d4t kéo dai.
Cung d it nho so VoI chidu dai ti€p tuyén nén ta co thé coi nd 1a cung tron tam
T. ban kinh TM = TN va géc kep giira chiing 1a 4o hoi tu kinh tuyén v. Vi goc
nay rdt bé, ta cd:

W d.p"

Y =-ﬁz ' (1-14)

Tit tam gidc vudong OTM ta c6: T™ = R.cotgp
Thay TM vao (1-14) ta c6:

e 2L g 1-15
"' Reotge R (1-15)

Néu tinh do hoi tu kinh tuyén theo AM , ta ¢ cong thic:
¥ = Ah.sing (1-16)
Vi dy: Hai diém nim trén Vi tuyén ¢ = 21°01’ vd c6 AL =0° 00° 327,
tuong img v6i khoang cich d = 1km, ta s& tinh duge y = 127,

Nhin vao cong thic (1-16) ta thdy: Do hoi ty kinh tuyén c6 ddu + hoac -
tuy thuoc vao vi trf diém ddu va cudi ciia doan thang NM. Khi A) cang 16n thi
~ gi4 tri 40 hoi w cang 16n va khi @ = 90°, tikc sing = 1 thi ¢ hoi tu dat gid tri
cuc dal.

Ta suy ra quan h¢ gilta phuong vi nghich va phuong vi thuan:
ANM=AMNi1800+T (1'17)
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D4u + hay ddu - s& tuy thudc vao vi tri di€m déu va diém cudi duge chon la
M hay N.

Trong phép chiéu hinh Gauss va UTM, néu hai diém N va M nam trén
ciing mot mii chi€u, diém ddu M ndm trén kinh tuyén tryc thi 46 hoi ty v s&
bang géc kep giita hinh chiéu chia kinh tuyé€n qua N va dudng song song vl
truc tung coa hé toa do.

2. Goc phuong vi tir va do tir thién

2.1. Géc phuong vi tix

Do céu tao cha vat chat trong long dat khong dong nhat nén trdi dat co hai
cyc tir khong triing v6i cyc Bic va cuc Nam cua nd. Vi trf cyc Bac tlf nAim &
vinh Hutson, Canada, c6 toa d¢ dia ly ¢ = 70° 05, 2 = 96" 45’ T. Cuc Nam &
ving bién Roso, Australia c6 toa do dia Iy © = 70" 06”, A= 154" 08" D. Cac
dudng sirc (hudng cia kim nam cham) tir trudng déu di qua hai diém nay va
dugc coi 12 kinh tuyén tir. Néu chi€u céc kinh tuyén tir len mat phéng toa d0, ta
duge cac hudng chudn dé xdc dinh géc phuong vi tir clia cdc dudng thang.

Géc phuong vi tir ciia mot duong thing la géc ndm ngang hop boi hwong
ciia kinh tuyén ttx va huong cia ditcmg thang dé tinh theo chiéu kim dong hé, ¢6
gid tri ux 0° dén 360", (xem hinh 1.19a).

2.2. Do tix thién (5)

Tai mot diém bat k¥, kinh tuyén thuc va kinh tuyén tir khong tring nhau.
Géc hap béi hinh chi€u cira kinh tuyén thye va kinh tuyén tir tai mot diém goi
12 d6 tir thién 8. N&u kim nam cham léch vé phia dong kinh tuyén thuc thi o
mang d4u duong, nguge lai néu né léch vé phia tay kinh tuyén thuc thi § mang

N

5
b)

Hinh 1.19
44



dau am, hinh 1.19b. Gia tri ctia do tir thién ludn bi€n dong vi cuc tir cta trai dat
ludén di dong.

Gé6ce phuong vi thuéan va nghich cling chénh nhau 180° va do tir thién &:

‘A,\’TN:A,N'\’T i180{,+6 (1_18)

2.3. Pia ban

Pé xdc dinh gc phuong vi tir ngudi ta dung dia ban. Méi chiéc dia ban c6
hai b6 phan chu yéu la kim nam cham va ban chia do, xem hinh 1.19. Kim nam
cham c6 dang hinh thoi, ddu bic son mau den, ddu nam son mau trang. Vong
chia do duoc chia vach tir 0° dén 360°, trong mdi do c6 thé chia nho ra phit.
Truc quay cua kim nam cham trung véi tam cua ban chia do. Trén dia ban c6
thé gin thém 6ng ngdm, truc ctia 6ng ngam tring véi vach 180° - 0° ctia ban
chia do, xem hinh 1.20a.

dudng ngadm chudn

Hinh 1.20

Khi cidn do géc phuong vi tir ctia dudng thing AB, ta dat dia ban sao cho
tam ctia vanh chia do tring véi dudng day doi di qua A. Xoay 6ng ngdm dé
ngam vé B. Theo ddu bic ctia kim nam cham doc s6 trén vanh chia do s& dugc
gbc phuong vi tir clia canh AB 1a A'yz = 60°, xem hinh 1.20b.
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3. Goc dinh hudng

3.1. G6c dinh hudng

Géc dinh huong cia mot dudng thang MN la géc nam ngang tinh tix huong
Béc cia hinh chiéu ciia kinh tuyén truc trong hé toa do thang géc hodc dudng
théng song song véi né dén huong ctia duomg thang, thugn theo chiéu kim dong
1o, ldy gid tri tix 0° dén 360°, ky hiéu 1d @y, (xem hinh 1.21).

Do huéng goc ctia géc dinh hudng 14 truc OX clia hé toa do vudng goéc
phing, tai moi diém trén mat phéng truc nay luén song song nhau, vi the géc
dinh huéng thuan va nghich clla mot canh chi khdc nhau 180"

Gypg = Oy + 180° (1-19)
Ax
A *
/
Y
N . AMN N
s \ (2

M M

0 »
Hinh 1.21

3.2. Quan hé giita goc dinh huéng va géc bang

Hinh 1.22
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Gia st trén mat phing tog do XOY, (hinh 1.22), ta c6 cdc goc bang B,
Byyers Po DOD véi cac canh S, S, Si. Tai céc didm A, B, C,... ké cic duong
song song vol truc OX ta s& c6 céc goc dinh hudng o, O, % . Céc gbc nay s€
duoc tinh ra tir goc dinh hudng o, cua canh khoi dau va cac géc nam ngang B..
Trén hinh v& 1.22, 12 ¢6:

a, = o, + 180" - B,
o, =0+ 180°- B =0t ¥ 2.180° - (B, + B

4. Quan hé giita cac yéu td dinh huéng
Tir hinh 1.19 ta cé quan hé giifa géc phuong vi thuc va phuong vi tu:
A=A *3 (1-20)
Trén hinh 1.21c, néu tai diém M c6 hinh chi€u cha kinh tuyén truc, kinh
wyén tir va kinh tuyén thyc, ta cé moi quan hé giita cdc yéu to dinh hudng nhu sau:

Opn = Aun-Y

O = Ay + B (1-21)

Cau hoi va bai tap chuong 1

1. Don vi do dai, do dign tich nao dugc sUf dung trong do dac dia chinh 4 Viét Nam ?

2. Bon vi do nao dudc sir dung a8 do gbc q Viét Nam? Khi chuyén ddi cac don vi do
gbc ta phéi lam thé nao?

3. M6 ta hinh dang tuf nhién chia trai dat.

4. Néu dac tinh va vai tro chia mat Geoid, mat Elipxoid thuc dung.

5. Ty 1 ban dd 1a gi? Phan loai ty 1& ban d6 nhu thé nao?

6. Thudc ty 1& Ia gi? Trinh bay c&u tao va (g dung clha thudc tv 18 thang va thudc ty
18 xién.

7. Néu cac diém dc trung cla hé toa % dia ly. N6 dugc dung dé lam gi?

8. Trong trac dia (ng dung ngudi ta sif dung hé do cao nao? Dinh nghia 46 cao cla
mot didm trén mat dat.
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9. Trinh bay khai niém vé phép chiéu toa dd phéng Gauss. Cho vi du vé tea dd
phing Gauss- Kruger ctia mot di€ém trén mat dat.

10. Trinh bay khai niém vé phép chiéu toa dd phéng UTM. Cho vi du vé toa do phing
UTM cla mdt diém trén mit dat.

11. D cong trai dét anh hudng nhu thé nao dén két qua do chiéu dai va két qua do
dé cao?

12. C6 méy loai goc duge diing dé dinh huéng cac dudng thing trong tric dia?

Trinh bay quan hé gilra c4c loai géc dinh hudng dé.

13. Cho mdt dudng chuyén ¢ cac goc do nam bén trai dudng do vdi gia tri goc 1an
fugt la B, = 172° 20", B, = 167° 33, B, = 179° 42", B, = 197° 53" Géc dinh hudng cla

canh md dau 1a o, = 97° 31". Hay tinh goc dinh hudng clia cac canh con lai clia dudng
chuyén dé.

14. C6 mot dusng gap khiic FEDCBA, biét goc dinh hudng cla cac canh ¥ aee = 7° 35,
ogp = 97° 31", cpe = 1927 28', ey = 147° 37", ags = 259° 13
a. Tinh géc dinh huéng nghich cla cac canh.

b. Tinh gi4 tri gbc nam ngang tai cac dinh cla dudng gap khuc.
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Chuong 2
SAI SO TRONG PO PAC

Muc tiéu:

Sau khi hoc chugng 2, hoc sinh hidu cac khai niem vé phép do, sai s6 do dac, cac
tidu chuin dung d& danh gia dd chinh xac két qua do, luat lan truyén sai s6 va nam viing
phuong phap x{t 1ty s6 liéu khi ¢o day cac két qua do tryc tigp clia mét dai ludng.

Nai dung:

Gidi thigu cac khai niém vé phép do, cac loai sai s6 do va ngudn gdc cla chung, dac
tinh sal s6 ngAu nhién; cac loai sai s6 dac trung nhu sai s6 trung binh, sai s6 trung
phuong, sai 88 tuang ddi dung dé danh gia dé chinh xac cha dai lugng do truc tiép; sal sd
trung phuong clia ham s& céac dai lugng do truc tiép; phuong phap tiah tri s& trung binh
cong cila day tri do trfc {iép cung &6 chinh xac va khdng cung &d chinh xac; phuang
phap danh gia 6 chinh xac chia cAc k&t qua nhan duge sau khi xI y két qua do.

I. KHAI NIEM VE CAC PHEP DO VA SAI sO PO

1. Khai niém vé cac phép do

Mudn biét gid tri chia mot dai lugng nhu chidu dai ciia mot doan thang, o
16n clia mot goc, phai tién hanh do dac. Phép do 1a sy so sdnh dai lugng can
xdc dinh véi dai lugng cing loai dugc chon lam don vi. Vi du, khi do chiéu dai
cha mot doan thing ta 14y thudc thép lam dung cu do, trén thuéc cd khac vach
chia don vi do 1a mét. Gid tri clia dai lugng do s& 12 boi s6 ctia don vi do. Trong
thyc t€ c6 nhiéu cich xdc dinh gid tri cla dai lugng do. C6 thé phan loai cdc
phép do nhut sau:

1.1. Po truc tiép va do gidn ti€p

Do tryc tiép la so sanh truc ti€p dai lugng can do vdi don vi do tuong ing.
Vi du:

- Do d6 dai clia canh bing thudc thép, dugc chidu dai 1a /=122,43 m.
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- Do gbéc nim ngang kep giita hai hudng bing mdy king vi, dugc gia tri
géc la B =67°20".

_ Do géc phuong vi tir bang dia ban, dugc géc phuang vi A’ =13723".

Do gidn ti€p 1a trudng hop tri s§ chia dai luong can do dugc tinh todn théng
qua cic dai lugng do truc ti€p khdc. Vi du, mudn bi€t dién tich (S) cua mot
hinh chif nhat ta cin phai do tryc ti€p chiéu dai a va chiéu rong b rdi tinh dién
tich theo cong thiic S=a.b.

L2.Bocﬁngdéchhﬂ1xécvékhéngcﬁngd@chhﬂlxéc

Néu céc két qua do nhan dugc trong cung mot diéu kién do thi d6 la cac
két qua do c6 ciing do chinh xéc, ngugc lai, nhan dugc trong diéu kién do khac
nhau s& khong cing do chinh xac.

Diéu kién do dic trung bdi cc yéu t8 nhu ngudi do (thé hién kha nang k¥
thuat va gidc quan cia titng ngudi), méy méc, dung cu do, moi truong do, s6
lan do...Vi du, k&t qua do géc B, B, B, trong mot tam giac, duge mot ngudi do
ding cling mot mdy, do theo mot phurong phdp véi s6 lan do nhu nhau va trong
diéu kién thoi tiét én dinh thi két qua do cia ba géc dé nhan duge cung do
chinh xdc. Nguoc lai, khi mot trong céc diéu kién trén khéc di, chang han,
ding loai mdy khéc, ngudi do khac hoic 4p dung cich do khéc..., thi két qua
clia ba goc s& khong cling do chinh xac.

1.3. Po can thiét va do thira

PE giai quyét bai todn tric dia thong thudng ngudi ta phai do thira mot s6
dai lugng hoac mot dai lugng phdi do nhiéu lan. Vi du, dé xdc dinh 6 yéu 16
cla mot tam giac phéng gém 3 géc va 3 canh, phai do t6i thiéu ba yéu td, trong
do it nhét phai do mét canh. S& dai lugng do (67 thiéu dé co thé gidi dugc bai
todn duoc goi la s6 dai luong do cdn thiét. Néu so dai luong do n vugt qué s6
dai lrong do cdn thi€t (4 hodc 5 hoac 6 yéu t6 trong tam gidc) thi dai lugng do
them d6 goi 1a dai lugng do thira. S6 dai lugng do cén thiét ky hiéu 13 t, con dai
lugng do thira k¥ hiéu 1a r. VGi vi dudotam gidctacét=3,con r=n-tL

Dai lugng do thita r déng vai trd quan trong trong bai toan trac dia, né dung
& kiém tra két qua do ngam, loal trlr dwoc sai s6 tho (sai 14m), nang cao 4o
chinh xdc k&t qua do. Vi du, d€ xéc dinh céc géc trong mot tam gidc ta chi
cdn do hai géc B, va B, (t = 2) cdn géc thi ba B, ¢ thé suy ra bang quan h¢
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B,= 180" - (B, +B,), nhung néu do thira B, (r =1) thi khong nhing gitip ta kiém
tra, phat hién sai 14m trong khi do ma cdn dura vao diéu kién todn hoc B,+ B+
B, = 180", tim ra dugc sai 56 khép goc Wy = B, + By + P - 180° d€ hiéu chinh
vao timg goc mot lugng v = - wp/3 nhim néng cao d6 chinh x4c két qua do géc.

2. Tri thyc, sai s& thyc, tri binh sai va s6 hiéu chinh

Bit ky moét phép do nao di hoin chinh dén dau vin c6 sai s&, nghia la
khong thé xdc dinh dugc gid tri thuc clia dai lugng can do. Néu goi L la tri do,
L, 1a tri thyc cliia mdt dai lugng do nao d6 thi sai s@ thuc cla nd la:

A, =L, -L 2-H
Vi du, tri thyc cua mot goc bang 1a i, con tri do 1a B thi sai so thuc la:
A g By~ B
Sai $6 thyc luon luon ton tai, do d6 phai tim ra quy ludt dé x4c dinh nd. VGi
vi du do ba goc trong mot tam gidc néu trén ihi c6 thé hidu (B, + B2 + Ba) la
tdng céc tri do con 180° 1a tri 1y thuyét va la i thire clia téng 3 géc. Tri thue Lo
grong thyc th€ thuong khong thé tim duge ma ta chi tim dugc tri xéc suat nhat L’
bang cach phan phéi sal s& do thong qua s6 higu chinh v vao tri do L, nghia la:

=Ly @2)

Véi vi du trén, néu do cung do chinh x4c ta c6 s6 hiéu chinh cla géc la
v, = -Wp/3 va tim duge B =B+ v (viii= 1, 2, 3) 12 xdc sufit nhét hay goi 1a
trj sau binh sai (tri nhan dugc sau khi da phan phoi sai s6 khép).

3. Ngudn gdc cua sai so do

Cé rét nhiéu nguyén nhén gay ra sai s6 do nhung c6 thé quy gop thanh ba
nguyén nhan cha yéu sau day:

3.1. Sai s6 do nguoi

Sai s& do ngudi 12 sai s6 do cac gidc quan clia con ngudi khong chudn xac
gy nén. Vi dy, mat ngudi chi phan biét duge hai diém cach nhau 0,.2mm nén
khi do chiéu dai mot doan thang bing mot thudc thang khac vach dén milimet
néu ta wéc doc phin 1¢ milimet (mm) s& c6 sai 80 doc s6.
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3.2. Sai so do dung cu, may méc

Sai s6 do dung cu, miy méc 12 sai s6 do sir dung dung cu v& mdy moc
khéng chinh xdc. Vi du, mét thudc thép co chiéu dai danh nghia la 1, = 10m,
nhing chiéu dai thyc € ciia n6 12 1, = 10,004 m. Néu khong kiém nghiém va cai
chinh vao k&t qua do thi khi do mét canh dai, ¢t mot 14n dat thuGe ta s€ pham
mot sai s6 & = +4 mm. '

3.3. Sai s0 do moi truomg do

Sai s6 do m6i trudng do 12 sai s6 do thi tiét khi do khong 6n dinh va do
mitc 46 phitc tap clia yéu 6§ dia hinh, dia vat gay nén. Vi dy, ciing do chiéu dai
mot doan thing bing thue thép nhung khi do nhiét dé moi trudng thay doi
1am chiéu dai thude bi co dan, hodc dia hinh gap ghénh thudc bi cong, vénh...
thi k&t qua do s€ kém chinh xdc.

\ -
4. Phan loai sai s6 do

Khi xir 1y 6 liéu do, ngudi ta phéan loai cic sai s6 do theo tinh chat va quy
luat xudt hién clia ching. C6 ba loai sai s sau day:

4.1. Sai s0 tho (sai 14dm)

Sai s6 tho 1a sai s& do nhdm l4n trong khi do, khi ghi s6 hodc tinh todn. V{
du, s6 doc thirc t& trén thuéc 12 12 ta doc nhdm 21. Sai s¢ tho khong xudt hién
theo quy luat nhung c6 thé phat hién dé loai bé néu do thém tri do thira,

4.2. Sai s0 hé thong (3)

Khi xét ddy trj do clia mot dai lugng, néu thdy céc sai 56 do ¢6 cing tri s
va déiu khong déi hoic bién d6i theo mot quy ludt nhét dinh nao d6 thi trong
diy do dé tén tai sai s6 hé¢ théng. Sai s6 h¢ théng do cdc nguyén nhan hoan
toan xdc dinh gay ra va xuat hién ¢ quy luat rd rang. Véi vi du do chiéu dai
bing thudc thép néu trén thi s6 chénh giira chiéu dai thyc va chiéu dai danh

nghia cha thudc 12 sai s6 hé théng 8 = 1, - L, = 10,004 -10, 000 = + 0,004m va

khi do doan thing véi n lan dat thudc thi toan bé chi€u dai clia doan thing s&
pham phai sai s6 nd = 4.n(mm).

Sai 56 & c6 thé loai bd hoic gidm bdét duge néu bigt nguyén nhan va quy
fuat xuat hién r6i diing phudng phép kiém dinh tim dugc tri s8 cia n6 dé cai
chinh vio két qua do. V6i vi du néu trén ta ¢6 thé ki€m nghiém thudc thép
bing cdch so sanh né véi thude chudn chinh xdc d€ tim ra 8 = +4 mm sau d6
cai chinh vio chiéu dai thudc mét luong 4 mm.
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4.3. Sai s6 ngau nhién

Khéc v6i sai s6 hé théng, néu trong day tri 56 do xét thay sai 6 cb tri sO va
dfu luon bién dong khong theo quy ludt o rang, ldc 16n, lic bé, lic am, lic
duong thi trong day tri do nay t6n tai sai s§ ngu nhién. Vi du, khi do doan
thing bang thudc thép ngoai sai s khic vach va sai s§ giin nd nhiét 1a mang
tinh chat hé théng con cdc sai s6 do luc kéo ddu thuée khong déu, do gié thoi
manh hay y&u lam thudc cong, do ngudi doc s6 khong chudn x4c,... tdt ca cac
sai s6 nay déu déng thoi tdc dong trong khoanh khic 1én tri s6 doc & hai ddu
thudc theo do 16n (iri s6) va chiéu (ddu) khdc nhau, nén ching Ja sai s6 ngiu
nhién.

Vi sai s6 tho va sai s6 he thong c6 thé tim bién phap Joai trit hodc gidm bot
dugc Anh hudng cla ching nén c6 thé coi sai s6 ngiu nhién 1a thanh phdn cha
yé&u cha sai s6 ludn ludn ton tai trong két qua do va né 1a 1a d61 tugng nghién
cu cha 1y thuyét sai so.

5. Tinh chit cGa sai s& ngau nhién

Néu nhin vao mot diy sai s6 nglu nhién xuét hién khi do nhiéu 14n mot dai
luong ching ta cam gidc 1a ching xuét hi¢n khong 6 quy luat, nhung khi nghién
ctfu chiing trong clng mot diéu ki¢n do véi s§ 14n do ¢ lém ta c6 thé thiy sai
56 nglu nhién ludn xudt hién theo mot quy luat nhét dinh. Theo 1y thuyét xac
sudt, ddy sai s6 ngiu nhién tuan theo bén quy luat sau day:

1). Tri tuyét d6i cha sai s6 ngu nhién khong vugt qud mot giéi han nhat
dinh, gidi han nay phy thugc vao diéu kién do;

2). Céc sai s& nglu nhién c6 tri tuyét A& nho xust hién nhidu hon céc sai s8
¢4 tri tuyét doi 18n;

3). C4c sai s6 nglu nhién 4m va duong c6 tri tuyét d6i bang nhau thi c6 kha
ning xudt hién nhu nhau;

4), Khi s6 14n do n tang 1én vo han thi tri trung binh cong cla céc sai s6
ngfiu nhién s& tién i s6 khong.

- A A+ tA, =1im[£]—=0 (2-3)

H—»0 n e M

Chii y: trong sai s6 dung ddu 16ng ciia Gauss [ ] thay cho dau 3. Vidu:

[W] thay cho %v?
i=]
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IL TIEU CHUAN DPANH GIA DO CHINH XAC CAC KET QUA PO
TRUC TIEP

Trong tric dja, mot dai lwong thudng duge do nhiéu 14n. M&i 14n do s€ cho
céc két qui khac nhau chuit it. Trong mot day n tri do L, L,..., L, ca mot dai
lugng ta thdy sai s6 cla timg tri do riéng & A, Ay..., A, ¢6 thé kKhic nhau,
nhung khai niém vé d6 chinh xdc khong nén hidu rieng d6i voi timg tri s6 do L
ma né phai dac trung cho dicu kién do, b&i vi theo tinh chat thi hai cha sai s6,
diéu kién do t6t thi cdc sai s6 c0 tri tuyét d6i nhod xuit hien nhiéu va phan bo
tap trung hon. Mudn biét d¢ chinh xdc clia phép do va mifc do tin cay cha két
qua lua chon cudi ciing, ta phai dya vio mat s6 tiéu chudn. D61 véi diy ket qua
do truc tiép chia mot dai lugng nguoi ta diing cdc chi tiéu sau day dé danh gid
d6 chinh x4c.

1. Sai s trung binh (6)
Véi 55 1dn do n c6 han, sai s6 trung binh ld tri trung binh céng cia cdc gid
tri tuyét doi cila cdc sai 50 thanh phan:
Il

- (2-4)
n

Tuy nhién, ding sai s8 trung binh © trong nhiéu trudng hop chua dinh gia
dugc chinh x4c vi né chua phan dnh duge d6 bién dong clia sai s6 ngdu nhién.
P& minh hoa ta xét vi du sau:

Vi du: Xét hai dily s6 khi cing do mdt géc B véi hai diéu kien do khdc
nhau. Day thit nhét ¢ cac sai s6 -5, -37, +77 va +17, con ddy thit hai 1a +57, -4,
-3”. +4”, Theo (2-4) ta ¢6:

6 _ SH+4I|+3II+4" _

A 4 4'"
=TTy

Véi két qua ndy ta ldm tudng 12 hai k&t qua do & hai diéu kien do dat do
chinh x4c nhu nhau, nhung thye ra diéu kién do cha day thit hai phai 6t hon vi
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d6 bién dong sai s§ & ddy nay bé hon so véi ddy thit nhéat (ddy 1 bi€n dong tlr
_3” dén +77, con diy 2 chi ti -4” d&n +57).

2. Sai so trung phuong (m)

Dé khuéch dai pham vi bién dong cla sai s& ngdu nhién, giup ta danh gia
d6 chinh xdc chudn xéc hon, Gauss da ding tieu chudn cdn bdc hai cua tri
trung binh ctia 10ng binh phiong cdc sai s6 doc ldp, goi tat la sai s6 trung
phitong, ky hiéu la m. Vi s6 1an do n 13 ¢6 han, ta cé:

= JX"; + A22 +..+ Azn _ AA (2-5)

H n

Vi du: Ta ding s6 liéu & trén thay vao (2-5):

m, = ’2S+9:49+1 -+ 458

m2=J25+16:9+16 1 4706

R& rang diy do thif hai tSt hon vi sai $6 trung phuong cla né nho hon.

3. Sai s6 tuong dai (1/T)
'Ba chi tiéu d4nh gid d6 chinh xédc 6, mvar néu trén 13 sai s& tuyét déi,
nhung trong mot s§ trudng hop, chang han do chiéu dai, diing sai s6 tuong doi
s& phan 4nh 16 hon va c6 thé so sdnh mic 40 chinh x4c cha céc két qua do.

Sai s6 tuong doi 1a 1y s6 giita sai s6 do va gid tri cia dai lugng do, trong do
1t 56 luon nhan la 1 con mdu s6 dugc lam tron dén boi s6 cia 10.
2 (2-6)
T L
Vi du: Do hai doan théng bing thudc thép nhan dugc 5, = 298,232m vi sai
56 mg, = +0,025m va S, =126,612m véi mg, = £0,018m. Néu chi nhin vao tri s&
tuyét d6i, ta thdy m,< m;, dé dang k&t luan S, dat 40 chinh xé4c cao hon. Tuy
nhién néu tinh sai s§ tuong ddi, ta co:
mg, 0025 _ 1
s, 298232 12007
mg 0018 _ 1
s, 126612 700’
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Sai s6 tuong d6i do doan S, ién hon sai s§ twong d6i do doan S,, tifc 1a két
qua do doan S, t6t hon mdi ding.

4. Sai s6 gidi han

Tir tinh chét thif nhat cla sai s6 ngiu nhién ta suy ra rang, trong mot day tri
do néu tr1 do ndo cé sai s6 vuot qué gidi han cho trude thi tri do d6 khong dam
bao do chinh xdc va khong ding dé xir Iy k&t qua do. Gidi han cho trude duge
coi 12 sai 56 gidi han hodc sai s6 cho phép ma do 16n cua né phu thude vao
diéu kién do.

Ly thuyét x4c sudt da chimg minh ring, trong ciing mot diéu kién do, khi
do mot dai lugng 1000 14n va tinh sai s trung phuong theo cong thire (2-5) sau
d6 xem xét thdy rang chi ¢ 50 sai s ¢6 tri tuyét d6i 16n hon 2m va 3 sai s6 16n
hon tri s6 3m (chiém 0,3%) nghia 14 trudng hop c6 sai s6 do 16n hon ba ldn sai
s6 trung phuong m 13 rdt hitu han. Vi th€ ngudi ta nhan sai s6 gidi han bing ba
lan sai s6 trung phuong:

AL=3m (2-7)

Sai s6 gidi han chinh Ia han sai da dugc tinh todn va dinh sdn trude dya vao
yéu cdu cu thé do chinh x4c cla dai lugng can xdc dinh. Biét dugc han sai A,
ta tinh duoc sai s6 trung phuong m va bét budc phéi chon diéu kién do dé dat
duge do chinh xdc dé.

Viéc quy dinh han sai 6 tri s8 bao nhiéu 1a tuy thudc vao ban chét cha bai
todn tric dia cu thé ma ta tiép tuc tim hiéu né & nhitng vén d€ sau. Trong tric
dia, doi véi cdc bai todn udc tinh do chinh x4c va lya chon phép do, ngudi ta
thudmg yéu cdu do chinh xdc cao, yéu céu cdc két qua do it tin man nén
thudng quy dinh sai s6 gidi han bang hai lan sai s§ trung phuong:

&max = z‘m (2"8)
Khi d6 s& loai bo cac két qua do nao cé sai s6 16n hon 2.m.

III. SAI SO TRUNG PHUONG CUA HAM SO CAC PAI LUGNG DO

Trong bai toédn tric dia thudng gap trudng hop cic dai lugng do gidn ti€p,
tifc 12 dai lwgng cén tim 13 ham s6 cla cic dai lugng do truc ti€p khdc. Vi vay
mudn dénh gid d6 chinh xdc cdc dai lugng do gidn ti€p, ta phai xdc dinh sai s6
trung phuong cha ham cdc d6i s6 1a tri do trye ti€p doc l1ap nhau. Trudng hop
ham s6 c6 dang téng qudt:
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F = {(x, y,...u)

Trong d6 X, y....,u 1 dai lugng do déc lap ¢é cic sai s6 trung phuong tuong
ing la m,, m,,..m,, ta cin xic dinh sai s6 trung phuong m,. Tuy theo mic do
phifc tap clia ham s6 ma c6 thé sir dung cdc phuong phdp tinh sau day.

1. Tinh sai s6 trung phuong ham theo cong thirc Gauss

FHAc=f(x+ A, y+A; .. u+ A (2-9)

Vi cdc sai s6 A,, A,, ...A, rdt bé nén khai trién ham s6 (2-9) theo chudi
Taylor va bb qua céc s6 hang bac cao, ta cé:

F+A =f(x,y,...u)+(g) A, +(§q A, +...+(g] A, 2-10)
ox /, oy J,

Ou

L2

So sdnh (2-10) vdi (2-9) déng thoi k¥ hiéu i 1a s6 lan do (i= 1, 2,... n) ta

duoc:
T N
Ji ax 0 [ ay . au . ",

Ky hiéu (0f/0x),, (5f/0y),, ... Ia dao ham riéng chia ham f theo ddi s6 x, y,...
tai gi4 tri gdn diing, ma khi thay s6 vao thi chdng trd thanh cdc hang s6. Binh
phuong hai v& biéu thitc (2-11) sau d6 ldy tong timg v& rdi chia cho s6 ldn do n:

[A.‘ A! ]

" {%]:[A} [@:]O[An] [axl[aylhn] {aul ] 12

Theo tinh chat thi tir cla sai s6 ngdu nhién, ta chi ldy cdc s6 hang déu,
déng thoi theo dinh nghia sai s6 trung phuong ta c6:

& RO R
ox ), ), ouj "

2. Sai s6 trung phuong clia mét s& ham don gian

Van dung c6ng thic (2-13) cha Gauss, ta c6 thé tinh sai sé trung phuong
clia moOt s6 ham thudng gap trong cAc bai todn tric dia. Dudi day s€ néu mot
vai vi du cu thé.
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2.1. Khi bai tosn c6 ham dang tong
F=x,xx%..tx, ' (2-14)
Vi (&f/0x) =1 nén theo (2-13) ta c6: '
mi=ml aml i +tm =y m (2-15)
1
Vi du: Trong mot tam gidc do hai géc B, = 59"12°43.2” va B, =
34956°16.4” vdi hai sai s6 m, = = 57, my = £ 37. Tinh B, va sal s6 trung
phuong cua no.
Ta 6 ham: f=pB,= 180° - (B, + B,) = 180°00°00" - 59°12°43,2” 3456144

B, = 85"51°0074.
Vi (3f/0B) =1 nén:
mp, = Jm, +m}, =25+9=15"8

2.2. Khi cic dai lugng do trong ham téng (2-14) ¢6 cing do chinh xac
mo=m, == m, =m thim, =m.vn (2-16)

Vi du: Mot doan thing S dugc chia 1am ba phan doan do bang thudc thép
¢6 cling do chinh xac v6i két qua S, = 50,002m; S, = 24,355m va mg =
49,994m va mg = mg = mg =m = +0,005m. Tinh chiéu dai S va sai 0 trung
phuong tuong d6i clia né.

Ta ¢6 ham: _

S=S, +5,+ S, = 50,002 + 49,994 + 24,355 = 124,351m.
=m.</n =0,005.+/3 =+0,009m

mg 0009 1

S 124351 1400

2.3. Khi bai todn c6 ham s¢ dang tuyén tinh
F=k|X1 ikzxzi...iknxu (2'17)
Vi k, 12 hing s6 nén theo cong thic (2-13), ta cé:

R A A Y - (2-18)
!



Vi dy: Néu mot doan théng duge bidu thi du6i dang ham s6 v6i mg, == 0,01m;

mg, =+ 0,02m; mg, = + 0,03m thi sai s6 ctia n s& 1a:

mg = \Ems +——mg +—1—m§_‘ =4/9.7.107° = £ 0,0097 = £ 0,01m.

5 4. Khi bai toan 1a ham vira 6 cac tri do goc vira c6 tri do dai (hoac
chénh cao hodc toa do vuong goéc) néu sit dung cong thie (2-13) ta phai bidu
thi sai s0 trung phuong do géc dudi dang Radian mg"/p”.

Vi du: Trong do cao lugng gidc, do chénh cao h duge tinh nhu sau:

h=SigV+1-1

Tri do va sai s& trung phuong chand la: $=143,50m; V= +2°30%;

i =1,50m; L = 2,20m; mg = +0,5m; my = £ my =m,; = 0 (coi nhu khong

¢6 sai s0), ta ¢ ham:

h = 143,501g2°30°+ 1,50 -2,20 = 5,76m.

2 2 ' 2
m, = tg2Vm; + S E%— = (0,44 x 0,50)2 + }—4—315—x—1—— =+ 0,048m
cos'V p 0,996 3438

Vi du: Trong tam giic ABC (hinh
2.1) do hai géc A,B va canh kh&i ddu b
v6i tri s6 va sai s@ tuong gng 12 A =
40°20°25".5; B = 50°17°367,4; m, = My
= +5"9 (do cung do chinh xdc) va b
=150,123m; m, = £0,002m. Tioh tri s6
canh a va sai sO trung phwong tuong doi

cha né. . A
wano. Hinh 2.1
Theo dinh 1§ sin trong tam gidc ta ¢d
ham s0:
a=b S{l‘l A
sin B
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aa &\ m,  (aa\(my : sind Y f,cosd m, * (bsindcosB m, ’
ma=—ﬂf:+—— L Fi= = Tl =M +b_ R B s
ab ed)\ /' aBj\ o' sinB sinB p' sinf B p

Thay p" = 206265” va céc tri s& trén ta duge a = 126,317; m,= £0,005m va
m,/a = 1/125000.

3. Cong thuc Ferero -

Mot trong phimg phuong phép xay dung ludi khéng ché toa 46 mat phing
14 1ap mang luéi gém n tam gidc day dac, trong 6 phai do tdt ca cic géc bang
A, B, G (i = 1,2,...n). Cong thiic Ferero diing dé tinh sai s6 trung phuong do
gbc mp cha ludi n tam gidc theo sai s6 khép goc wp clia cdc tam giac.

Néu céc géc A, B, C; do ciing d6 chinh xac my, téng tri thyc cta chiing
(Ag+ By + Cy) = 180° thi c6 thé coi sai s6 khép goc tam gidc w, 1a sai s8 thyc A,

w, =4, =(4,+B+C)-180° (2-19)

Theo dinh nghia sai s& trung phuong (2-5), n€u c6 n tam gidc thi sai sO
trung phuong ciia sai s6 khép goc 1a:
[wﬁwﬁ]

n

m ==

w

(2-20)

Vi céc goc do cung d¢ ching xéc m, = m, = m, = Mp nén tir (2-19) theo
cong thic Gauss(2-13), ta ¢

ml +ml +mp + my, =3my
Can bing hai v€ clia cong thitc trén v&i cong thic (2-20), ta suy ra:

my= =+ Lzzr_zzr] _ (2-21)
3n

Tuy nhién, 4p dung cong thic (2-21) clia Ferero s€ ddng tin cay khi s6
lwong tam gidc n > 10. |

Vi du: Do tit ca cic géc cla ludi 12 tam gidc cing 46 chinh xdc, sau d6
theo (2-20) tinh dugc cdc sai s6 khép géc tuong ing la w, = +8"; W, = -6”;
Wa= +47; W, = 27 ws= -7 W= 4875wy = 87 wy = 437 Wy = +2; Wi = +9”;
wy =17 vawy, = +37 '
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Do chinh xdc do gbc trong lu6i tam gidc nay la:

64I|+36“+1 6'|+4"_+49|+64"+64"+9“+4"+8 1"+1||+9|| 40 1" " )
e 312 36 -5

V. TRI TRUNG BINH CONG VA SAI SO TRUNG PHUONG CUANO

1. Tri trung binh cong

Trong thuc t€ khé cd thé biét trude duge tri thue L, cha dai lugng do va sal
s& thuc A ma ngudi ta thuong ti€n hanh do n 14n, duge day tri do L, Lo, | I
L, Trong truong hop ndy khong thé biét gid trj ndo trong day ket qué do 1a
chinh xdc ma chi c6 thé coi tri trung binh chia céc tri do L; gén vdi ri thye nhAt.
Goi x la tri trung binh cong cha n 14n tri do, ta cé: -

Lt lyt Lt Ly =L£1 (2-22)

n no
Khi tinh todn thudmg gip céc gia tri L, 16n va phiic tap, viéc tinh toén s€
hon néu ta lya chon mot tri do ndo dé trong ddy tri do L lam tri gan
do lech giita tri gdn ding va cic

X

don gian
ding x,, cha tri trung binh céng x, sau dé tinh
tri do, cudi ciing tinh duge tri trung binh cong:

6i = Li - XD
e 18 (2:23)
n

2. Sai s& trung phuong cua trj trung binh cong
Cong thic (2-22) ¢6 thé viét duéi dang sau:

Nhu vay ham s6 x ¢6 dang ham tuy&n tinh (2-17), sai s6 trung phuong cla
né s& duge tinh theo cong thic (2-18), ta cb:

(b i) elim)
mt=l—m | ] =My | ety
n n n
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Néu céc tri do L, duge do trong diéu kién gi6ng nhau, ta coi ching ¢6 cliing
do6 chinh xac, nghia la:

m1=m2=... = m“=m
Khi dé suy ra:
2 m’
m o=—
n
m, == 224
x & ( - )

Tir cong thitc (2-24) ta khing dinh ring sai s trung phuong m, cla tri
trung binh cong x cta ddy tri do n lin cia cding mot dai lugng nho hon sai s6
trung phuong cia mot lan do la vn 1an. Diéu d6 chimg t6 dai lugng x 1a ding
tin c4y nhdt, né c6 sai s6 trung phuong nho nhét.

3. Tinh sai s6 trung phuong cua day tri do cung d§ chinh xac
mét dai lugng theo cdng thirc Betxen va cong thirc Peterx

Dé tinh durge sai s6 trung phuong cbia tri trung binh cong m, theo cong thic
(2-24) ta cén biét sai s& trung phuong m dic trung cho do chinh xdc cla day tri
do. Theo dinh nghia sai s& trung phuong, ta ¢6 cong thic (2-3) diing dé tinh sai
s6 trung phuong m theo sai s§ thuc A;. Tuy nhién, trong thuc t€ hau nhu
khong bi€t dugc tri thye L, cha dai lugng do nén khong thé tinh dugce sai s
thyc A, vd duong nhién khong tinh duge sai s§ trung phuong theo cong
thirc (2-5).

Khi c6 day tri do n 1dn chia mot dai luong, ta tinh duge tri 83 tin cay nhat x
theo cong thic (2-23), do dé tinh duge s6 higu chinh v; coa tri do L la:

v, = x-L; , (i=1,2,.n) (2-25)
Lay hiéu clia sai s& thuc A; va s8 hiéu chinh v; , ta ¢6:
(Ar_vl)z(LO_Lf)'_(x_Lf)-__Lﬂ_x (2-26)

K¢ hiéu A, 12 sai s6 thuc cla tri trung binh ¢ong:
A, =L —x : (2-27)

Thay (2-27) vao (2-26), ta ¢4 sai so thice cha tri do L, Ja:
A =v,+A, _ (2-28)
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Binh phuong hai v& clia biéu thitc (2-28), 14y téng r8i chia cho s6 14n do n,
v6i luu ¥ rang A, 13 hang s6, ta ¢é:

M =bﬂ4—2~‘%‘f—[v]+.{\.2£

(2-29)
n n
Theo (2-235) ta suy ra:
[v] =nx - [L] (2-30)
=" -[z]=0 (2-31)

n

Nhur vay, khdc véi sai s6 thue, s6 hiéu chinh v ¢6 tinh chat la 1dng cua
ching trigt tiéu:
v]=0 (2-32)

Mit khdc, cing theo cong thitc (2-28) ta ¢o:
[a] =]+ na, (2-33)
Bl=0 - a, =4l
1

£

3 2

2
s (/_\_] + A, +...+A,,) _ %{ [A,A,]+...+2[A,AM] }(2-34)

Vi tich cua hai sai s6 nglu nhién vén 12 sai s6 ngdu nhién nén theo tinh
chat thif tu cha sai s6 ngiu nhién (cong thitc 2-3), khi s6 1dn do n di 1én thi cic
s6 hang 2[AA,,] =0, do dé:

x - 184] (2-35)
n
Luu ¥ tinh chat (2-32) va thay (2-35) vao cong thife (2-29), ta cé:
2-36
k‘_A] = LVﬂ + 0+ [ie_]_ ( )
n rn n-

Theo dinh nghia sai s& trung phuong (cong thifc 2-5) ta suy ra:

2
[, (2-37)
non
Cuéi ciing ta ¢6 cong thiic tinh sai s6 trung phuong m dac trung cho do
chinh xdc clia day tri do L, theo s hiéu chinh v;:

m2=
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m=t, ot 2-38
“Yn-1 (2-38)

Day 1a cong thitc Betxen ding dé tinh sai s trung phuong cua dai luong L
duoce do n 1an. Thay (2-38) vao (2-24) ta nhén dugc cong thife tinh sai s6 trung
phuong cua s6 trung binh cong x: :

vy

m
v Y SRy (2-39)

Theo quan hé giita © va m la m = 1,253, Peterx di ching minh ra céng
thitc tinh sai s6 trung phuong tri do theo tri tuyét d6i cha v;:

L2538 1] (2-40)
.\f'nin -1)
Cong thitc Peterx ciing duge st dung dé danh gia do chinh xdc cua tri do.
Gi4 tri m tinh theo cong thic nay gan bing gi4 tri tinh theo cong thic Betxen
nén ta ¢6 thé ding cong thitc nay dé tinh kiém tra két qua tinh todn.

4. Binh sai két qua do truc tiép cung dé chinh xac mét dai
luogng

Binh sai 12 giai quy&t mau thudn, loai trir sy khong phu hop véi quan hé
todn hoc von co gilta cac tri do bang cach tim ra s& hiéu chinh v; cai chinh vao
tri do dé tim tri xdc suat nhdt cia n6 va dénh gid do chinh xdc cua Két qua tim
- duge. C6 mot day két qué do ciing d¢ chinh xéac clia mot dai lwong la L. L,
L,, thirc chat cha bai todn binh sai chi 12 tinh tri s6 trung binh cong va sai s6
trung phuong cla né. St dung cdc cong thitc néu & phan trén, ta rit ra trinh
binh sai tri do truc tiép 6 cing do chinh xdc cha mot dai lugng nhu sau:

1}. Chon tri gdn diing x,,, tinh 6, theo cong thic ( 2-23a).

2}. Tinh tri trung binh cong x theo (2-23b).

3). Tinh s& hiéu chinh V, theo (2-25) va tinh /]

4). Tinh sai s trung phuong cua tri do L theo cong thitc Berxen (2-38).

5}. Tinh sai s6 trung phuong cia tri trung binh cong theo cong thiic (2-24}.

6). Ghi két qud cudi cing.

Céc bude tinh todn binh sai dugc sép xép trong mot bang tinh dé dé dang
tinh todn va kiém tra.

Vi dy I: Canh S dugc do 5 14n véi s6 liéu duge ghi & cot 2 bang (2.1). Vige
tinh tri trung binh S va sai 56 trung phuong cha né duge thue hién theo trinh ty
tir cot 3 dén cot 5.
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Bang 2.1

. Két qua L.
Lan do do S, (m) Vicm) | V..V, Két qua
1 2 3 4 5
1 48,39 -1 1 S, = [ST_241090 _ ooem
n 5
2 48,35 +3 9
v 1
me = = J— = 12cm
3 48,40 -2 4 ' n -1
4 48,37 +1 1
_Ms o2 _io9

5 48,39 -1 1 (T iy

[S] 241,90 [vl1=0 | [wl=16 S = (48,38 £ 6,009)m

Vi dy 2: Mot géc nim ngang B dugc do 5 In, tri do ghi trong cot 2 bang 2.2.
Tinh tri trung binh cong va dénh gid do chinh xdc ket qué do. Céc budce tinh todn
thyc hién theo cdc cdt sau ctia bang.

Bdng 2.2
TT | TridoB, | &= BB \/ v, v, : Két qué
1 152°20" 26 +16” -8 64 B8,=8, +[‘51 =5, s ,B +8'
2 | 52020022 +127 -4 16
3 1527207 187 +8” 0 0 JTT \{F =+6"3
4 | 52°200 14~ +4” +4 16 _my g
5 1520207107 0” +8 64 " Jn f
B, |52°20° 10”7 | [8]=+40" {[v]=0 [[w]=160] B,= B+ 8"= 52" 20 '18”

V. TRONG SO VA TRI TRUNG BINH CONG MANG TRONG SO

1. Trong s6 va sai s0 trung phuong trong s6 don vi
Khi do khéng ciing d6 chinh xdc mét dai luong thi k€t qua nhén duge s¢ cd
d6 tin cay khéc nhau va khong thé tinh tri trung binh cong theo phuong phap
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thong thudng dugc. DE giai quyét vén d& nay khi tinh todn ngudi ta dua vao
mdt con s6 bd trg bidu thi mic 46 chinh xédc clia két qua do goi la trong 56, Ky
hié¢u 1a P.

Do chinh xéc cla két qua do cang cao thi tri s6 clia P cang 16n con tri s8
ctia sai s6 trung phuong m cang nho. Trong s6 P luon ludn 12 tri s& duong va
thudng khong c6 don vi vat ly. V1 thé, trong s& 1a con s6 b6 trg ty 1& nghich vGi
binh phuong cua sai s§ trung phuong cua tri do khong cing do chinh xdc,
nghia la:

b= (2-41)

Trong d6 C 12 hang s6 tu chon sao cho P trd thanh con s6 tién 1gi va don
gian khi xir Iy s6 liéu do. V& nguyen tic c6 thé chon tri 56 C tuy ¥ nhung phai
nhit quin trong mot bii todn xit 1y s6 liéu, nghia 1a véi tri do thi nhat chon C
bao nhiéu thi tri do ti€p theo cling phai chon C bay nhiéu.

" Néu chon trj s6 C bang binh phuong sai s6 trung phuong cta tri do nao d6
thi trong s6 cha tri do nay s€ béng 1, nghia la:
p - r_n_,z_ -1 (2-42)
m,

P, dugc goi la trong s6 dom vi, sai 56 trung phiong tong img voi P, =1 goi
Id sai s6 trung phiong trong s6 don vi, ky hiu la p. Khi 46 cong thic (2-42) ¢b
dang: '

pt

m (2-43)

Vai tro cia p va P rit quan trong khi xi 1§ bai todn irdc dia hén hop c6
nhiéu tri do khong cung 49 chinh x4c.

Vi du: Canh S dugc do bing 3 phuong phdp khéc nhau khong cing do
chinh xdc, nhan duge két qua va sai s trung phuong néu d bang 2.3.

Néu chon p = m, =+ 0,12 thitacd: P, = (0,12/0,30%* = 0,16
P, =1
Pi= (0,12/0,18)2 = 0,44

66 5(t) - 89



Bdng 2.3

Tri do s6 S, m, Trong s6 (P)
1 48,38 +0,30 0,16
2 48,28 +0,12 1,00
3 48,29 +0,18 0,44

2. Tri trung binh cdng mang trong sd va sai s trung phudng
ctia nd

Trong vi du trén, canh S duge do theo ba phuong phép khdc nhau, duge 3
két qud S, Sy, Sy Tung tri sd S; ¢6 thé 1a ket qué trung binh cha mot ddy tri do
rieng vdi s6 14n do khéc nhau nén sai s& trung phuong mg; khéc nhau, ta ¢6 day
iri do khong cing d6 chinh xdc. D€ tinh tri s6 tin cay nhét va d4nh gid do chinh
xéc cha canh S trong trudng hop ndy khong thé dlng cic cong thic da néu
trong muc IV ma phai dung cong thiic tinh tri trung binh cong mang trong so:

PL,+P,L,+..+ P L, _ (Pr 1 (2-44)
P, + P, + .+ P, 7]

Tuong tu nhu khi tinh tri trung binh cong cling d¢ chinh xdc, trong thyc t€
tinh todn thudng gip cic gid tri L; 1én va phic tap, viéc tinh todn s& don gian
hon néu ta lya chon mot tri do n2o d6 trong day tri do L; 1am tri gin ding X,
ciia tri trung binh cong X, sau d6 tinh d6 léch 3 giita tri gan diing va céc tri do,
cudi cing tinh duge tri trung binh cong mang trong s& theo cong thic thuc
dung sau:

X =

6i = Li = Xo (2_45)
X =X, + I-}E?‘?]J (2-46)

P& d4nh gid do chinh xdc cha tri trung binh cong mang trong s6 ta dling
cong thifc:

m. =
X J[}?] | (2-47)
Trong 46 sai s8 trung phuong trong s6 don vi tinh theo cong thifc sau:
vy
= 3 2-48
a (n-1) ( )
v = X-L, , (=12.n) (2-49)
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3. Binh sai két qua do tryc tiép khdng clng dd chinh xac cua
méot dai lugng

C6 mot day két qua do khong cling do chinh x4c ctia mét dai lugng la L,
L,.... L,, bi€t sai s6 trung phuong tuong ling clia c4c tri do 12 m;, thue chit cia
bai toan binh sai chi 12 tinh trj s¢ trung binh céng mang trong 56 va sai 80 trung
phuong cha nd. St dung cac cong thitc dé trinh Bhy & phén trén ta rdt ra trinh
binh sai tri do truc ti€p khong cung do chinh xac ciia mot dai lugng nhu sau:

1). Chon 1ri gan ding X,, tinh d¢ léch & theo cong thitc (2-45).

2). Chon mot héng s6 C cho ba todn, tinh trong s6 cia cdc két qud do theo
cong thitc (2-41).

3). Tinh tri trung binh cong mang 1rong s6 X theo (2-46).

4). Tinh s6 hiéu chinh v, theo (2-49) va tinh [pvv].

5). Tinh sai s0 trung phuong trong s& don vi theo cong thikc (2-48).

6). Tinh sai s6 trung phuong ctig tri trung binh cOng mang rong 56 theo

céng thirc (2-47). A

7). Ghi két qud cudi cung.

Céc buée tinh todn binh sai duge sap
x&p trong bang tinh dé dé kiém tra.

Vi du: C6 mot ludi do cao hinh (2.2), F
d6 cao cha diém mit R 1a Hg dugc tinh tir
6 tuyén do cao vdi cdc phuong phép khic
nhau c6 k&t qua la H; va sai sO trung
phuong tuong ng my, ghi § cot 2 va 3 E D

Hinh 2.2
bang (2.4). Hiy tinh tri x4c sudt nhat do

cao diém va d6 chinh xédc ciia nd.
Trinh tu gidi bai todn duge néu trong
bang (2.4), trong d6 da chon:

H, = 57,300m, hing s6 C= 10 va trong s6 ciia timg tuyén tinh theo cong thife:

p="7

iy
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Két qua tinh todn duge thuc hién trong bang 2.4.

Bdng 2.4
86 higu | D¢ cao My, o= nl:: K
tuyéni| Hym) (mm) ol (mm) P& pd6 | v (mm) pv pvv
1 2 3 4 5 6 7 3 9 1
1 57317 156 0,32 +17 +5,44 92,5 04 0,13 0,05
2 310 8.1 0,15 +10 +1,50 150 -1.4 -1 8,21
3 305 8,7 0,13 +3 +0,65 3,2 -124 -1.61 19,36
4 320, 2.0 2,50 +20 +50,00| 1000,0] +2,6 +6,50 16,90
3 3181 3.7 0,73 +18 +13,14] 236,5| +06 +0,44 0,26
6 308] 4.8 0,43 +8 +3,44 27,51 94 -4.04 37,98
H, |57.300 +694 | |
Lpd) J-+ 17,4mm
(P -6,89
He=X \57,3174 E=4,26 { +74,17 1374,7 +0,05 83,36
Kiém tra k&t qua tinh [pvv] theo cong thiic:
[pw]=1ps°] Lot _ 13747 _33002 _ 334
[P] 4,26

Sai s6 trung phuong trong s6 don vi:

Sai s6 trung phwong cua tri trung binh cong mang rong sO:

Két qua do

w]  [83,36
= = 2 =+ 4’1
# \j (n-1) 5 o

=+20mm

mo == 4,1

T Jlp] 426
cao diém niit:
Hy=X= (57,3474 £ 0,0020)m
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Cau héi va bai tap chuong 2

1. Hay phan biét th& nao 1a dai luong do, gia tri do, gid tri thuc, sai s thuc, 8 higu chinh?

2. Trinh bay ngudn gdc clia sai s6 do va phén loai ching.

3. Néu céc tinh chét ciia sai s6 ngau nhién.

4, Ngudi ta dung nhimng sai s& dfic trung ndo dé danh gia dd chinh xac cla day két
qua do? Sai s tuyét di va sai sd tuong ddi cd gi khac nhau va chitng dude sir dung

trong trudng hap nao?

5. Lam thé nao dé phat hién sai l[am va cac sai s6 18n dé€ loai ching ra khéi day két

qua do?

6. Do mot tam giac phing duge cac gée By, B,, B, vdi sai s6 trung phucng tuong g
ld m,, m, va m,. Hay lap cong thitc tinh sai s6 khép tam giac, sai s§ trung phu‘cjng clla

tdng cac goc do trong tam giac dé.

7. Tri trung binh cdng la gi? Né dung trong trudng hdp nao ?

8. Trong s6 14 gi? Tri trung binh ¢dng mang trong s& ¢ gi khac so vdi tri trung binh

cong thong thudng?

9. Cho day két qua do clia mdt doan thing trén thue dia nhu & cot 2 bang sau:

l

$8 thir ty trj do Tri do (met) Sai sd
trung phuang (cm)

1 2 3

L 200,325 +4
2 200,315 +2
3 200,319 +3
4 200,321 +5
> 200,323 4 1
6 200,318 +8
! 200,320 +7

a. Hay tinh fri trung binh cfng va sai $& trung phuong cla day két qua do khi coi cac trj do

¢6 ciing dé.chinh xac.

b. Hay tim tri 6 dang tin cay nhét cla day tri do trén va danh gia d6 chinh xac clia n6 khi

c4c tri do ¢6 sai s6 trung phuong tuong (ng cho & et 3 clia bang.
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Phan hai

MAY DO DAC VA UNG DUNG

Chuong 3
PO GOC

Muc tiéu:

Sau khi nghién ciu chuang 3, hoc sinh hiéu duge nguyén ly do gbc bang va géc
dimng, nam chéc cau tao may kinh Vi va bigt stf dung may kinh vi quang hoc dé do goc
bang va goc dimg.

Ndi dung:

Gom cac van dé sau: nguyén Iy do goc, cu tao va tinh nang cda may kinh Vi,
phuong phap doc s6 trén may kinh vi quang hoc, kiém nghiém va higu chinh may kinh vi,
phudng phap do goc n&m ngang va goc dimg.

L. NGUYEN LY PO GOC

Gia st ¢6 3 diém O, A, B trén mat dsi, khong ciing do cao. Goc AOB kep
gitta hai hudng OA vi OB la mot géc nghiéng trong khong gian. Dung phép
chiu thing géc, chi€u céc hudng ngém xudng mat phiing nam ngang P, ta
duoc géc nam ngang (hay goc bang) A O, By, xem hinh 3.1a.

Vay, géc bang la goc nhi dign ciia hai mgt phdng thdng dimg chita hai
hwong ngdm OA va OB.
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A Thién dinh

a A

0

O

7

B A,
O,
P B,

b
a) Hinh 3.1 )

Musn do duge géc nam ngang B, ta diing mot ban chia do dat nam
ngang (ban do ngang) sao cho dudng day doi di qua dinh géc O ciing di
qua tam cha ban do ngang O. Hai mit phing thing ding chia hai hudng
ngdm OA va OB s€ cét ban dd ngang tai hai vi tri ¢6 s6 doc tuong Ung 1 a
va b. Hiéu cha hai s6 doc sé 1a gid tri cfia géc B = b - a. Dya vio nguyén 1y
nay ngudi ta ch€ tao ra ban dé ngang ctia may kinh vi, ding né do géc nam
ngang [.

Géc dimg 1a gbc ndm trong mdt phdng thang dimg, hop bdi tia ngdm va
dwong nam ngang HH, ky hiéu la V.

Géc ditng cé thé ¢6 ddu duong hodc ddu am tuy theo vi tri clha tia ngam
nam trén hay nim dudi dudng nim ngang. Géc ding cha hudng ngdm OA c6
d4u duong vi A cao hon O, ngugc lai géc dimg chia huéng OB ¢6 ddu am vi B
thip hon O, xem hinh 3.1b.

Géc thién dinh la géc ndm trong mdt phdng thdng dimg, hop bdi hudng
thién dinh va hwong ngdm.

Géc thién dinh Z ¢é gid tri tir 0° d&n 180", Géc thién dinh va géc ding c6
quan hé sau:

V+Z=9°
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Trén mot mdy kinh vi, ngoai ban dé nim ngang, nguoi ta con ché tao mot
bin chia do dat thing diing, c6 tam tring vdi truc quay chia 6ng ngam va hudng
nim ngang HH tring véi hudng 0° - 180° hodic 0°- 0" . Tri s6 doc dugc trén ban
do ding ung véi hudng ngim OA chinh 1a géc diing V..

II. MAY KINH VI

1. S¢ dé cau tao may kinh vi

Trong qud trinh phat trién ciia nganh ché tao mdy do géc, ban dau ngudi ta
ché tao méy kinh vi co hoc, sau do la mdy kinh vi quang hoc va ngay nay co
mdy kinh Vi dién tu.

May kinh vi co hoc ¢6 ban d¢ ngang va ban do diing bing kim loai, thutng
khic vach nhd téi 1° hodic 30 va diing bo phan doc s dang du xich co hoc.
Loai mdy nay c6 do chinh xdc khong cao pén ngay nay khong con duge tng
dung nira.

My kinh vi quang hoc ¢6 ban do nim ngang va ban do ding bing thuy
tinh chét lugng cao, cic vach chia d¢ dugc in trén dia thuy tinh. Nh& ¢6 hé
thong thdu kinh va céc lang kinh quang hoc ma cdc vach chia clia ban do va
ciia bd phan doc s6 hién Ién trong trutng ngdm ciia kinh hién vi doc sO gidp
cho viéc doc s& tuong ddi thudn 101,

Hién nay cdc mdy kinh vi dién tir dang duge ting dung rong rdi. Do 1a su
két hop giita méy kinh vi quang hoc va k§ thuat dién tir. Cic b phén co ban -
ciia may kinh Vi dién tir twong tu nhu mot may kinh vi quang hoc, riéng cdc
ban d6 khong chia vach déu nhau nhu kinh vi thudng ma né duge chia va
doc s6 theo kiu mi hod. Nhé c6 cdc thiét bi dién tit va cdc phdn mém
chuyén dung ma céc s6 doc dugc hién 1&n man hinh gidp cho viéc doc s6
duge d& dang hon. Médy con kem theo thiét bi ghi tv dong dé ngudi do

khong phéi doc s6 va ghi 58, tang t6c do do dac va tranh nham lin trong qua
frinh doc s6 va ghi chép sé sich.
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1.1. Hinh dang bén ngoai cia may kinh vi

Trén hinh 3.2 mo ta nhitng bo phan chi yéu bo tri bén ngoai vO mdy kinh
vi quang hoc.

a) b)
Hinh 3.2

1.0c chinh éng thuy ban 9. Diém ngam so bo 18. Dt s6 doc ban do ngang
do ngang 11. Oc ddo anh bo doc s6 22. Kinh vt cua ong kinh
2. Ong thuy dai 12,13. Oc hamva dcvi 23,24, 25. Quai xdch
4. Kinh hién vi doc s6 déng ban do dimg 24. OA/ng thuy ban dé diing
5,6.Kinh mat cua 14,15. Oc ham va dc vi 27, 28. Guong chiéu sdang
ong kinh doéng ban do ngang 29. Oc cdn ong thuy ban do
7.Vong quay diéu quang 0Tt L7 Oc can may diing
8. Oc chinh ong thuy ban 30. Kinh doi tam

do dimg
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1.2. So db hé truc cia may kinh vi

Trén hinh 3.3 gi6i thiéu céc hé truc co
ban ctia mot mdy kinh vi quang hoc. Céc
truc chinh ctia mdy bao gom: Truc ding
VV tring V61 truc quay cia may, truc
ngim CC ctia ong Kinh, truc nim ngang
HH Ia truc quay ctia 6ng kinh va truc nam e
ngang LL 13 truc cla ong thuy dai. Diéu N
kién hinh hoc cua hé truc méy la: VV
vuong goc véi HH, VV vuong gbc véi LL, : =
CC vuong géc véi HH va LL song song ?Q;\\\\\\\\\\\S\ SASNNANNRNNNN
véi HH.

L
N

STy
FAILFE,
N

Hinh 3.3

2. Cac bd phan chu yéu cua may kinh vi

2.1. Bo phan chiéu diém va can may

M4y kinh vi thudng dugc dat trén gia 3 chan bing gb hodc biang hop kim
nhom, xem hinh 3.4a. C6 thé thay d48i chiéu cao cha chan bang céch néi 6¢
ham (1) va kéo dai chan may roi ham chat lai.

Pé may (3) lam bang Kim loai, & gilta c6 mot 1 tron (4) c6 dudng kinh
bing dudng kinh truc mdy, bén thanh d€ mdy c6 chét giit truc mdy (3)- Phia
dudi d€ may c6 ba 6c can may (6). O chinh giita phia du6i dé¢ may c6 bd phan
dé van chac 6c ndi d€ may véi chan may (2). Chinh gifta 6¢ n6i c6 moc treo
qua doi (7) dé dinh tam mdy, hinh 3.4b.

Hinh 3.4
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Nhu d trinh bay & muc I, dé do duge gée bing AOB, ta cdn didt mdy lén gid
ba chan, néi 8¢ néi va dinh tam may sao cho tam mdy nim trén dudng day doi di
qua diém O. Piém do géc O thudng dugc dénh déu bang moc bé 0ng c6 gan
d%u méc bing s, trén dinh d&u sit c6 ke d&u chit thap 1am vi trf tam diém do.

Péi véi mdy ¢6 qua doi, fa treo qua doi vao mée i)hia dudi 6c néi. Van long
c n6i, xé dich d€ mdy trén mat gid ba chan cho dén khi miii clia qua doi chi
dting tam diém O d4 dénh dau trén méc.

Ngay nay phén 16n cac may kinh 1
¢6 kinh doi tam quang hoc, xem hinh 3.5. II
Kinh doi tam quang hoc gém c vat kinh e T s
(1), lang kinh khic xa (2), mang day c6 *
khiic 2 vong tron dong tam (3) va kinh | 1
mét (4). Diéu kién co ban cta kinh doi ' Dau sit
tam quang hoc 1a truc quang hoc di tr Mdc be tong
kinh vat phai tring véi tryc ding VV cua
mdy. Khi dat vh can miy ia phai diéu
chinh sao cho hinh anh clia dau chif thap
trén méc st vio ding tam vong tron nhd Hinh 3.5
ctia 6ng kinh dinh tam.

2.2. Ong kinh

6ng kinh trong mdy trac dia la loai kinh vién vong cho phép ngam dugc vat
& xa va chinh xac. Ong kinh 12 mot 6ng kim loai, bén trong c6 cdc bo phan chi
yéu gém kinh vét, kinh mét, mang day chit thap. C6 hai loai ong kinh 1a kinh
diéu quang ngoai va kinh diéu quang trong. Ngay nay cdc may tric dia chi
ding kiéu 6ng kinh diéu quang trong. |

2.2.1. Cdu tao kinh diéu quang trong

Hinh 3.6 13 so d6 cdu tao cia ong kinh didu quang trong cla may kinh vi
Theo 020 ciia Ditc. N6 gém ba dng thép 16ng vao nhau. Mot diu cla Ong tru
ngodi (2) gan mot hé thiu kinh hoi tu goi la kinh vat (1), &c didu quang (3),
banh rang diéu quang (4), kinh didu quang (5), day chit thap (6), va kinh mat (7).
Khi van 6c diéu quang (3), banh rang (6) quay lam cho kinh diéu quang
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chuyén dong doc theo truc ngdm CC cta 6ng kinh nham dua anh cla vat dén
trung véi mang day chir thap gidp ta nhin ro vat quan sat. Yéu cédu co ban cta
ong kinh 13 quang tam cua kinh vat, quang tam kinh mét, quang tam kinh di€u
quang va tam cta mang day chit thap phai nam trén truc hinh hoc ctia 6ng kinh.

3

. [y -.'.I!?a-":'—'_‘ - 7
] st ? 1 : ,
N gt b
.. Ay b

il :" ‘ [a. o T & o, —

i - S ATAIR

‘-:-L"’,‘ T "z D) ]

Hinh 3.6

2.2.2. Nguyén ly tao anh trong ong kinh

Gia st ¢6 vat AB dit cach dng kinh mot doan S, hinh 3.7.

Khi vin 6c diéu quang (3), (xem hinh 3.6), kinh diéu quang (5) dich
chuyén s€ lam thay déi khoang cach giira kinh vat (2) va anh that ab. Khi anh

ab tring v6i mat phang mang day chit thap (6) thi qua kinh mat (7) ta s thdy
anh 40 a’b’ ngugc chiéu véi anh that ab nhung dugc phéng dai lén nhiéu lan.

Hinh 3.7

2.2.3. Mang day chit thap

Mang day chit thap 12 mot tém kinh mong dat trong kKhung thép tron, xem
hinh 3.8. Trén kinh phéng khic mot lusi chi mau den sic nét. Ludi chi c6 hai
day chi chinh 1a day chi ding va day chi ngang tao thanh chit thap, giao diém
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cia ching 12 diém chuin d€ ngdm muc tiéu khi do. Ngoai hai day chi ding va
ngang, tuy theo tinh ning clia mdy ma ngudi ta con khac thém hai chi ngang
phu hoic cdc day chi cong ding dé do khoang cdch (s& gidi thiéu sau & chuong 4).
Mang day chit thap duge giit chic béi 4 6¢ diéu chinh. Khi cdn c6 thé van cdc
6c diéu chinh dé thay d6i vi trf clia mang day chi thap theo yéu cu.

Oc diéu chinh

—
\\+20
’ ~|+10
— T —

Hinh 3.8

2.3. Bo phan doc s6

2.3.1. Cdu tao ban do

Ban chia d6 13 mot dia thuy tinh
chat lwong cao, dudng kinh ¢& 7cm, trén
vong tron ¢6 Khdc vach dén 1°, xem
hinh 3.9.

2.3.2. So dé quang hoc

“ubk r\a:' mil L
A E e La R,
e g

o

So d6 quang hoc cha may kinh Vi
ducc mo ta dang mat cit trén hinh 3.10b.
Anh séng di tir grong phan chiéu (1), qua
hé théng thiu kinh va cédc lang kinh khiic
xa (4), s& di qua ban d6 ngang (3), qua
thau kinh (2), lang kinh (5), thang doc s6 Hinh 3.9
(6), t6i lang kinh (9). Anh ban d6 ngang
(3) va thang doc s6 (6 ) qua lang kinh (9) dugc chuyén dén kinh hién vi doc s6 (8).
Nhor ¢6 kinh hién vi doc s6 (8) v vach chuén doc s6 ma ta doc duoc tri s6 hudng
trén ban d6 ngang.
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b)

a) - Hinh 3.10

Hinh anh ban do ding (7) va thang doc s6 (6) dugc chuyén vao kinh hién vi doc
s0 nhd he thong lang kinh (5), thau kinh (10). Qua kinh hién vi doc s6 ta ciing doc
duoc tri s6 goc ding trén ban do ding.

2.3.3. Cdch doc s6

Dai véi cic mdy kinh vi cé ban do
ngang chia lam 360 vach, méi vach la 1°
va thang doc s6 c¢6 do dai tuong tng véi
1° dugc chia ra 6 vach 16n va mdi vach
16n chia 10 vach nho, mot nho ing véi 1',
xem hinh 3.11. Trén hinh 3.11 ta doc dugc
tri s6 huéng nam ngang H = 174° 55, tri
s6 géc dimg 1a V = 2°04°,6.

2.4. Ong thuy Hinh 3.11

Dua vao dac tinh ctia chat long la bot nude ludn ludén chiém vi tri cao nhat,
ngudi ta ché€ tao ra 6ng thuy dung dé can bing mdy kinh vi 1am cho ban do
ngang V€ vi tri ndm ngang, truc ding clia mdy vé vi tri thdng ding.

2.4.1. Ong thuy dai

Hinh 3.12 mo ta cau tao cia mot 6ng thuy dai. N6 la mot 6ng thuy tinh
hinh tru cong bit kin (1), bén trong chita éte hodc cbn, cé chira mot khoang
chita khong khi ma ngudi ta quen goi la “bot nudc”, “bot thuy”.
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Ong thuy duge gin c6

4
. I
dinh trong hop kim loal ' ]
hinh tru (3), mét trén @ a) / !
hd. Miat cong clha Ong l =
vz 77T 77 LTI

thuy dai c6 ban kinh R tir !
7m dén 200m. 1 2. !

\!
Diém gita “0” cua L \ L L

= N7/ R
F 3 33— Mg il Sy
cung cong la diém chuan py 5 / :::::Z:j::::::::—_q::::::::::i:::i::
thung neudi ta khong  4—¥] 7 —:—:—:—:—:—:—:—:-;?:—:-:—:-:—:—:-
danh diu vao d6 ma khac //{ 7 s~ 2
Vach d 6i X {I‘II g qua di ém 'u‘v.v.v.nu-.v‘v.uv.-"' \\\\\\ AT TR AT \\\\w
|

chuan. Céc vach cich déu

1
nhau mot doan ! = 2mm, Le CAntens ) \

hinh 3.12c.

Hai ddu 6ng thuy cd
thé nang lén hodc ha
xudng nhds 6¢ diéu chinh (4). Mudn van &c (4) ta ding mot que kim loai nho.

6ng thuy dai dugc gin trén ban do nim ngang sao cho truc &ng thuy LL
song song vl mét phéng ctia ban do, vuong gde vol truc quay clia may VV
nén khi can cho truc 6ng thuy ndm ngang thi truc may thing déng va ban do
nam ngang. !

2.4.2. Ong thuy tron

Hinh 3.12

Ong thuy tron gdm mot hop thuy tinh
(2) c6 mit trén la chdm ciu bén kinh 0,5m
dén 2m, bén trong chifa chat 1ong dé lai
bot nuée (3) tuong W nhu 6ng thuy dai.
Hop thuy tinh dugc dat trong hop kim loai
hinh tru dimg (1), xem hinh 3.13. Trén
mat chom ciu cé khéc mot vong trodn lam
ddu diém “O”. Nguoi ta gin bot thuy tron
vio mdy sao cho truc diing V'V’ ctia nd
song song vdi truc ding VYV cla may.

Hinh 3.13
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Khi can cho bot nuéc vao tam chdm cdu clia 8ng thuy, truc V'V s& thing
ditng va truc may VV ciing thing ding. 6ng thuy tron thudng cé do chinh xic
kém hon ng thuy dai, nén ngudi ta ding né dé can bing so bo mdy tric dia.

3. M6t s tinh ning ky thuat ciia may kinh vi

Khi tién hanh cdc cong viéc do dac, nguoi ta phai chon mdy do ¢6 do chinh
xdc thich hop. D6 chinh x4c chia mét may phu thugc vao cdc tinh nang ky thuat
chia cdc bO phan trong mdy. Trong phdn nay ching ta nghién ctiu mét s6 tinh
ning k¥ thuat ciia mdy kinh vi. |

3.1. D6 nhay ciia ong thuy

Trén hinh 3.14, néu dng thuy nghiéng di mot gée nao do thi bot nude dich
chuyén khoi di€m O mot cung cé d¢ dai d tuong ving. Néu cung d c6 46 dai ding
bing do gian cdch hai vach chia (d = [ = 2mm) thi géc & tAm tuong ing la 7.
Géc t”° duoe goi la do, c6 thé tinh theo cong thifc:

f“z—p“ (3_1‘)

Vi dy: khi / = 2mm, R = 20,6m, p” = 206265” thi 17 =20".

Cac 6ng thuy dai thudng c6 do nhay ’ !
fr 57 dén 30” dugc ding dé cin bing L L\t\‘/ L
chinh x%c cic mdy tric dia, cdn cic ong / L
* thuy trdn ¢6 do nhay tir 5° dén 30” duge
diing dé éan bing so bo may. R
Déi véi mdy kinh vi Theo 020 B, d6
nhay cla 6ng thuy dai la v = 307, d§
nhay ong thuy tron lat=8’, 0O
3.2. Do phong dai ciia 6ng kinh Hinh 3.14
Do phong dai ciia 6ng kinh 12 1y s6 giita géc (y) nhin anh ab tir tim cga kinh
mit va géc (o) nhin vat AB bang mit thudng tir diém dat mdy, (xem hinh 3.15).
Do phéng dai duge ky hiéu 1a V*

_ (3-2)

B(i) - 89 | 81
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Vi khodng céich
gilta kinh vat va kinh
mit rdt ngin nén
khoang cich tir vat AB
dén hai kinh trén chénh
nhau rat ddng ké. Mat
khdc cac géc a va y rat
nhd nén cé thé tinh V*
bing ty sd giita tiéu cu
chia kinh vat (f,) va tiéu e
cu cta kinh mit (f):

-

/. | |

Cic méy tric dia thudng c6 do phéng dai tir 20™ dén 60, trong 1y lich cla
méy con ghi 16 céc gid tri tieu cy fy, £, va V.

(3-3)

3.3. Trudng ngidm cia ong kinh

Trudng ngdm hay con goi 14 viing ngdm clia 6ng kinh Ia pham vi khong
gian nhin thiy dwgc qua ong kinh. Trén mdt phﬁng ding né 1a géc € kep
giita hai dudng thing néi tit quang tam vat kinh dén mép ngoai cla tdm
kinh mang day chit thap, xem hinh 3.16. Vi vat AB & rét xa nén ¢ thé coi
khoang cdch tir tam vét kinh d€n mang day bing tiéu cu cha kinh vat fy .
Vi géc € nhd nén ta co:

d | (3-4)
£=— .
7 P
Thay (3-3) vao (3-4) ta cé:
oo | 3-5)
fm‘ V-"

Nhur vdy néu dng kinh c6 d¢ phong dai cang 16n thi trudng ngdm cla nd
cing nho, nghia 1A ving nhin thdy cang bep. Trudng ngim clia céc Ong kinh
mdy tric dia thudng tir 30° dén 2°.
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P& x4c dinh trudng ngim €
mot cich gin ding, ta dyng mot
thudc cdch may mot doan S =
50m. Ding hai day chi cha
mang day chit thap doc duge

doan chin trén thudc [, ding
thudc thép do khoang céch S. tir

hinh v€ ta suy ra: Hinh 3.16

b (3-6)
£ Sp

Vi du- Do duge 1=1530m, S = 56.12m, p’ = 3438’, ta tinh dugc € = 1°32".

3.4. Sai s0 bat muc tiéu

Sai s6 bat muc tiéu biéu thi kha ning phan’ biét cta 6ng kinh. Két qua
nghién ctu cho thdy, mat ngudi chi phan biet dugc hai di€m A va B tach rdi
nhau khi géc nhin dén hai diém d6 1a o 16n hon 60”. Do &6, ¢6 thé coi sai s0
ngim gi6i han cha mét thudng la m, 2 60”. Khi ngim qua 6ng kinh c6 do
phéng dai 1a V* lan, thi kha ning phan biét dugc ting 1én V* l4n. Nhu vay, sai
56 bat muc tiéu ctia ng kinh s€ 1a:

m, 60" (3-7

==
m, =

V V

Vé6i V* tir 20° dén 60* 14n thi sai s§ ngam chudn qua 6ng kinh s& tit 3”
dén 1.

3.5. Po ro cha anh va thm ngam xa nhit cua may

Vat AB cang gin maét thi nhin anh cang 15, khi d6 goc nhin o cang 16n.
Néu nhin vat qua 6ng kinh cia may thi géc nhin anh s& tang 1&n V* 14n va
sai s6 bat muc tiéu 12 my. Tuy nhién, néu vat AB dat cang xa méy cho dén
khi géc nhin a nho hon sai s& bit myc tiéu my clia &ng kinh thi anh clia a
va b s& triing nhau, xem hinh 3.17. Vi vay, c6 thé dya vao sai s¢ bat muc
tiéu dé tinh ra tdm ngdm xa nhét S,,, ddi v6i mot muc tiéu.
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Néu AB 6 kich thudce L, sai s0
bit muc tiéu my rdt bé nén co
cong thic:

S = Lpn (3-8) B | S B

max
my, 1<

Hinh 3.17
Vi du: Dung mdy kinh vi c6 "

d6 phéng dai V* = 30%, vat ngim c6 kich thu6c L = 0,3m thi vat ¢ thé dat xa
mdy 2060m. Néu vat cd kich thuée L = 0,05m thi khoang ngdm xa nhdt tix may
(61 VAt 13 Sy = 340m.

[IL. PHUONG PHAP POC SO MAY KINH VI QUANG HOC

Cic may kinh vi quang hoc thudng ¢6 ¢ tao co ban tuong tu nhau nhu da
trinh bay O phdn trén. Nhung céu tao cdc chi ti€t cha ching lai rdt khdc nhau.
Tuy theo c4u tao mdy ma méi mdy c6 phuong phdp doc s& khéac nhau. Trong
phén nay chiing ta nghién cfu cdch doc s6 hai loai mdy kinh vi quang hoc
thong dung, d6 1a mdy Theo 020B va may Dahlta 010B.

1. May kinh vi quang hoc Theo 0208
Day 12 loai may do hing Carl Zeiss Jena Cong hoa lién bang Diic ché tao.

Hinh anh bén ngoai clia mdy Theo 020B dugc gi6i thieu trén hinh 3.18. N6 c6d
ciac bo phéan sau:

1,2, 3 va 17. Quai xdch 16. Guong chiéu sdng ~ 29. Oc vi dong dimg

4. Kinh chiéu sdng 18. Kinh vdt 30. Oc vi déng ngang

7. Kinh hién vi doc s6 20. Kinh doi tdm 3]. Khod bo phdn

8. Kinh mit ctia 6ng kinh 21. Oc cén mdy ngdm quay ngang

9. Vong quay diéu quang 13,22 va23. Démdy  33.Khod ong kinh

10. Ban do dimg 24. Chén mdy 32. Oc hién dnh ban dé dimg
I 4.. Oc hdm truc va démdy  25. Oc néi 34. Biém truc ngang

11 va 12. Oc ham khi do ldp ~ 26. Méc treo qud doi
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So d6 quang hoc dugc gidi thiéu trén hinh 3.10a. Nho hé thong lang kinh
Vi céc thdu kinh ma hinh anh cta ban do ndm ngang (3) va ban d6 dimg (7)
ciing anh ctia thang doc s6 (6) dugc chuyén dén kinh doc s6 (8).

May kinh vi Theo 020B c6 ban d¢ ngang chia 360 vach, mdi vach tmg véi 1° va
thang doc s6 c¢6 do dai tuong tng vo1 17 duoc chia ra 6 vach 16n (t =10”), mot vach
16n chia ra 10 vach nhé, méi vach la 1°, xem hinh 3.19b. Trén hinh 3.19b ta doc
duoc tri s6 huéng ndm ngang la H =235°05, tri s6 goc ding RV= 256°52°.

2. May toan dac Dahita 010B

Pay 12 loai mdy toan dac quang hoc do hang Carl Zeiss Jena Cong hoa lién
bang Dic ché tao. Ngoai chiic nang do goc thong thudng tuong tu nhu may
kinh vi Theo 020, loai médy Dahlta c6 tinh nang quan trong 1a n6 c6 kha nédng
do truc tiép khoang cach nam ngang nho hé day chi cong khéic trén ban do
diing clia mdy (nguyén ly do dai tu dong s¢ gi6i thiéu & chuong 4). Cung loai
nay ¢6 cdc mdy Dahlta 020, Dahlta 010A, Dahlta 010B.

Hinh anh bén ngoai may Dahlta 010B dugc gidi thiéu trén hinh 3.20.

h%]

oy W

= (00

Hinh 3.20
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Chu giai:

1,7. (5:13 ngdm so bo 12. Oc chinh bétwcdnbang  21. Méc treo qud doi

2. Chot dat dia ban 13. Guong chiéu sdng 24. Oc vi déng ditng

3. Ban khdc vach do dai 14. Kinh vat 25. Oc vi déng ngang

4. Vong quay diéu quang 15. Kinh doi tam 26. Khod bo phdn ngdm
5. Kinh hién vi doc 36 16. Oc can mdy . quay ngang

6. Kinh mdt 17. Mdt tam gidc dé mdy 27. Oc hién dnh bdn do dimg
8.9,10. Oc dit s6 bando 19, 22, 23. Chan mdy 28. Khod ong kinh

11, Oc héim truc va dé'mdy 20. Oc néi 29. Déu tdm truc ngang

So d6 quang hoc trong bo phan do gée cia may Dahlta 010B ciing tuong ty
nhu mdy Theo 020B. Nh¢ hé thong lang kinh va c4c thau kinh ma hinh dnh cia
ban do nim ngang va ban do ding cling anh cua thang doc sé dugc Chuyén dén
mat phang mang day chit thip clia kinh hién vi doc s8.

Mdy toan dac Dahlta 010B c6 hai cich chia vach ban do. Hinh 3.21a gidi
thigu loai mdy c6 ban do ngang chia 360 vach, mdi vach ing v6i 1° va thang
doc 56 ¢6 d6 dai twong dng v6i 1° dwge chia ra 6 vach 16n (t =10") va mot vach
16n chia ra 10 vach nho, méi vach 12 1°. Trén hinh 3.21a ta doc duge tri s0
hu6ng nidm ngang H, = 235°05’ , tri s6 géc ditng V = 256"52’

Hinh 3.21b gidi thiéu loai may ¢6 ban do ngang chia 400 vach, méi vach
img v6i 1¥ va thang doc s& c¢6 do dai twong tng vdi 1¥ duge chia ra 10 vach
i6n va mot vach 16n chia ra 10 vach nhd, méi vach 12 1°. Trén hinh 3.21b ta doc
duge tri s6 hudng nam ngang Hy = 372408 © = 372,08% va tri s6 goc ding la
V = 2915 86° = 291,86 ¥

Vv
257 256 292 291

. .0123458?!!'910
lu 123483 i

P T I
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Hinh 3.21
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1v. KIEM NGHIEM VA HIEU CHINH MAY KINH VI

1. Nhimg diéu kién co ban clia may kinh vi

Tir so d6 c4u tao cia mdy kinh Vi, hinh (3.3), ta thay cdc tryc cua mdy phai
thoa man diéu kién hinh hoc sau: '

1). Truc ong thuy dai LL trén ban do ngang phai vuong géc véi truc ditng
VV clia may.

2). Truc ngém CC cia ong kinh phéi vuong géc véi tryuc quay ong kinh
HH (truc ngang).

3). Truc quay ong kinh HH phai vudng géc véi truc ditng VV.

4). Day dimg cha mang day chif thap phai thing ding.

5). Tam ban d6 ngang phai tring v6i truc quay VV cua may.

Dé kiém tra xem cac didu kién trén day da dugc dam bao chua, cén phai
tién hanh kiém nghiém méy. Néu phat hién sai léch pha hi¢u chinh, sia lai cho
thoa man cdc diéu kién hinh hoc.

2. Kiém nghiém va hiéu chinh may kinh vi

Sau mot thoi gian bao quan trong kho, sir dung hogc van chuyén can phai
kiém nghiém va hiéu chinh Jai mdy kinh Vi trudc khi dua ra do dac. Viéc kiém
nghiém nhim phét hién céc sai 55, tién hanh hi¢u chinh, sita chifa vi tim ra giai
phdp lam gidm anh hudng cla sai s& trong qué trinh do hoac tinh todn hié¢u
chinh sai s6 vao két qua do. D61 v6i mdy kinh Vi quang hoc d¢ chinh x4c trung
binh vi thdp, cong tac kiém nghiém va hiéu chinh c¢hll y&u nhim dam bao céc
diéu kién hinh hoc clia mdy nén chi thuc hién c4c muc kiém nghiém co ban.

2.1. Kiém tra chét lugng cac phu kién

Trude hét kiém tra hdom mdy xem c6 chéc chan khong. Chan may phai
vitng, cdc 6c ham chan mdy phai chat ché khi van viao. Kiém fra cdc linh kién
¢6 trong hom mdy xem c6 ddy di nhw ghi trong 1y lich mdy.

Dit may lén gid ba chan, van chat ¢ noi va kiém tra k¥ cac Sc can mdy,
céc 6c him, 6c vi dong ban 46 1am viéc binh thuong... Quay &ng kinh quanh
truc ngang, quay may quanh truc ding, ngim thir myc tiéu & cac khoang cach
khac nhau, v.v.
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Chi khi céc bo phan chia mdy hoat dong binh thudng ta méi bt dau kiém
nghiém va hiéu chinh mdy.

2.2. Kiém nghiém va diéu chinh ong thuy dai

Diéu kién hinh hoc cha 6ng thuy la truc ong thuy LL phai vudng géc véi
tryc dimg VV-clia mdy. Viéc kiém nghiém s€ thuc hién theo trinh tuf sau:

Truéc hét quay mdy cho 6ng thuy dai nim song song v6i dudng thing ndi
hai 8¢ can (1) va (2) cha d€ mdy, xem hinh 3.22b. Dung hai 6c nay dua bot
nuéc vao giira. Sau dé xoay may di 90°, hinh 3.22¢, diing &c can thit ba dua bot
nude vao gitra. Cudi cling quay mdy di 180°, hinh 3.22d.

v, ©
H H
¢
L _ L
T ™
¥
a)

Hinh 3.22

Néu bot nude ndm & vi tri giita 6ng thuy 1a médy thod min diéu kién truc LL
vuong géc véi tryc dimg VV. Néu bot nudce léch khoi vi tri gifta n khoang chia,
ta phai diéu chinh.

Ding que hiéu chinh van mot ddu éng thuy dé dua bot nudc chay n/2 so
vach lach vé phia tam, nita con lai diing 6c cén thit ba cha médy dé diéu chinh
16t Sau 46 kiém tra lai diéu kién trén va diéu chinh cho d€n khi ta quay may
quanh truc ditng, bot nudc ludn tap trung & gifta 1a duoc.

2.3. Kiém nghiém dng thuy tron

Sau khi diéu chinh 6ng thuy dai chinh xdc, n€u bot nudc cla ng thuy tron
léch khoi tam vong tron nho trén mat 6ng thuy thi ta ding que hi¢u chinh xoay
8c can dudi ddy 6ng.thu)’( tron d€ dua bot nudc cha nd vé tam.
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2 4. Kiém nghiém mang day chir thap

Mang day chit thap phai thoa mén diéu kién: chi ding cda mang day phii
nim trong miat phang ding chita truc ngam CC, tam chia nang day nam trén
mat phiing ngang chifa truc quay Sng kinh HH. Khi ch€
tao ngudi ta da dam bao cho hai day ngang va ditng cla
mang day vuong goc voi nhau nén chi can kiém nghiém
vi diéu chinh cho day ding thiing dimg la duoc.

Sau khi dat mdy, can may chinh x4c, treo mot qua
doi tréen mot soi day manh & chd lang gié, quay may.
quan sat day doi. Néu chi ding cia mang day tring véi
day doi la dugc. Néu khong dat thi dung 4 &c diéu chinh
mang day chir thap d4é xé dich né cho t6i khi day dimg
tritng vGi day doi thi van chat céc oc lai, xem hinh 3.23.

Hinh 3.23

2.5. Kiém nghiém va diéu chinh sai s6 truc ngam ctia ong Kinh (20)

2.5.1. So do nguyén ly

Diéu kién cd ban cha tryc ngim CC 12 06 phai vudng goc véi truc ngang HH.
Né&u diéu kién nay khong dat 8 sinh ra sai s6 ngam chudn, goi 1a sai s0 2C, hinh
324 mo 14 sai s6 nay, nhin may tir trén xudng theo huéng truc dimg VV.

Bin d¢ ngang

Hinh 3.24

Néu truc ngam CC vuong gbc véi truc quay ciia 6ng kinh HH thi khi ong
kinh quay quanh truc HH, truc ngém CC s& quét thanh mot mat phing thing

ding, 36 1a mat phang ngam chudn. Khi d6 tri s6 hudng doc dugc trén ban 4o
nim ngang 13 s6 doc ding N, xem hinh 3.24. Néu truc ngém CC khong vuong
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g vai truc quay chia n6 thi khi 6ng kinh quay xung quanh truc HH, truc ngam
CC s& quéi thanh mot mat hinh nén, xem hinh 3.24b. Liic ndy & vi trf ban d¢
trai ta doc dugc s6 doc trén ban do la L, & vi tri ban d6 phai ta doc duge s doc
trén ban d6 12 R’, xem hinh 3.24 ¢ va 3.244d.
Khi ng&m mot myc tiéu ndo dé, néu truc CC vudng géc voi HH thi ta ¢6
hai s6 doc ding & ban do trailaL va ¢ ban do phai la R, ta ¢6:
L=R-180"=N

Néu CC khong vuong géc véi HH thi cac s6 doc ¢6 chifa sai s6 ngam
chuin C,tacé:

L=L"-C
R=R’+C | (3-9)
Tir cong thic (3.9) suy ra:
PR o L-(Rz—lso ) (3-10)
$6 doc ding & vi tri ban do tréi la: |
| L=CHR+C-1807) _ D+(R-180") (3-11)

2 2

2.5.2. Phuong phdp kiém nghiém 2C

Chon mot muc tiéu A cé d6 cao xap xi bang do cao tryc ngidm cla may.
Can bing mdy that chinh xdc. P€ ban do ding & vi tri bén trdi ngudi ngim (bén
trdi huéng ngam), ti€n hanh ngdm chuidn myc tiéu A (dva tam mang day chif
thap tring v6i diém A), doc duge s6 doc trén ban d6 ngang 1a L’ = 25°39° 4.
Dao kinh sang vi trf ban d6 phai, ngim chudn muc tiéu A, doc duroc s6 doc ban
d6 ngang 1a R’=205° 40°,2. Theo (3 -10) ta tinh duge tri s6 2C:

2C = (25° 39,4 - 205° 40,2 -180°)/2 = 204=-24

2.5.3. Diéu chinh sai s6 2C |

Néu tri s6 2C 16n hon 127, ta cin phai diéu chinh sai s6 nay, trinh ty thuc
hién nhu sau:

- Tinh s6 doc ding theo cong thic (3-11):

L=25"39"4-(-0,4)=2539".8
hoac: R = 205° 40,2- (- 0,4) = 205°39",8.
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Ding 6c vi dong ngang dat cho s6 doc ban do ngang ding béng s6 doc
ding R (hodc L). Lic nay tam cha mang day chir thap s€ iéch khoi diém ngdm
A. Khod chat cdc 8¢ him ban do.

Mé& vong bao vé mang day chir thap, dung que chinh néi 1éng hai 6¢ gilt
theo huéng ngang clia mang day chit thap, dich chuyén mang day vé mot phia
cho tam ctia mang day triing vdi diém ngam A. _

Viéc diéu chinh sai s6 2C thudng phai 1am mot vai lin cho dén khi sai sO
nay di nho theo yéu cau.

2.5.4. Bién phdp khdc phuc sai s6 2C

Tir cong thite (3.11), ta nhan thdy ring: dd s6 doc & hai vi trf ban do ngang
c6 sai $6 ngam chudn 2C nhung khi ta 14y tri 56 trung binh thi sai s& nay bi triét
tieu. Vi vay, ngudi ta dat ra quy dinh la khi do géc ndm ngang gilfta cac muc
tien luon ludn phai do & hai vi tri ban 49 trdi va phai réi 18y két qua trung binh.

Ngoai ra, tai mot tram mdy c6 nhiéu hudng, thi mébi hudng J s€ tinh duge
mot tri 36 2C; = L; - R; % 180°. Chénh léch giita tri 56 2C lon nhdt va nhd nhdt o
mét tram mdy goi 1a d¢ bién dong ciia 2C:

Age = 2C e - 2Cois (3-12)

Vi du: Tai mot tram do ¢6 4 huéng, sau Khi do ta tinh dugc céc tri 86 2C la:

2C, = - 07,2 2C, = -0 3; 2C, = 0; 2C, = + 0°, 2 khi 46 0 bién dong 2C s& 1a:
A= +0"2-(-0°3) = 0°,5=30"

Ta thdy ring sai s6 2C clia mot mdy 1a twong doi én dinh. Tuy nhién, Khi
14y mot s6 doc ta phai ngdm chuin muc tiéu va doc s6 maot 1an, vige ngém
chudn va doc s& ¢c6 ca sai s do chinh ngudi do gay ra nifa nén trong sai so
2C ¢6 ch sai s6 doc s8 va sal s§ bat muyc tiéu. Céc sai s6 nay 1am cho tri s6
2C cha mdy bi bién dong. Néu do tot thi 2C bi€n dong it, nguge lai néu do
kém thi trj s& 2C s& bi€n dong nhiéu. Néi céach khac chinh d6 bién dong cla
tri s6 2C phan 4nh chit lugng do ngim. Vi vay, trong cdc quy pham do géc,
ngudi ta thudng quy dinh tri s& bién dong A, tuong (ng véi ting cap chinh
xéc cin thiét va ding né dé kiém tra chét lugng do géc. Khi do gbc, tal mdi
tram méy néu vong do nao c6 Age vugt qué gidi han quy dinh déu phai loai
bo va phai do lai vong do d6.
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2.6. Kiém nghiém va diéu chinh sai s¢ truc quay ong kinh (2i)

Truc quay HH ciia 6ng kinh phai ddm béo diéu kién hinh hoc 1a vuong goc
véi truc quay chia may VV. Néu diéu ki¢n nay khong dat, nghia 12 truc HH léch
khoi dudng nim ngang mot géc i va Ging véi hai vi trf ban d6 trai va phai ta ¢
g6c 2i, nén thudng goi tat 12 sai s6 2i, xem hinh 3.25.

Sau khi d diéu chinh t6t sai s6 truc ngam 2C, néu géc i 16n thi khi quay
6ng kinh quanh tryc HH, & hai vi tri ban d6, mat phing ngam s& tao ra hai mat
phing nghiéng va chiing cat nhau theo dung truc ngim nam ngang.

PI
T uP
!

Hinh 3.25
Cach kiém nghiém sai s& 27 nhu sau:

Dit mdy kinh vi cich mot bitc tudng phing khodng 20m, can bing mdy
chinh xé4c. Dat 6ng kinh nim ngang (v=0°), ngdm mot diém trén tuong, khoa
chat 6c hdm ban d¢ ding, quay may theo hudng ngang, v& mot dudng ndm ngang
HH trén tudng. Chon mot diém P trén twmg cao sao cho gbe ding V ~ 30°. 9
ban do ding phia trdi, dua 6ng kinh ngém P chinh xdc (tim mang day chir thap
diing vio P). Tir tir ha thap Sng kinh xudng dudng nam ngang vA ddnh dau dugc
diém P, trén dudng nim ngang HH. Déo kinh sang ban dd phéi, ngim lai diém
P chinh xéc, tir tir dua Sng kinh xuéng dudng nim ngang HH, ddnh ddu diém
ngim Py trén dudng nam ngang. _ '

Néu diém P, triing Py thi diéu kién thod man, tic 1a truc ngim vuong goc
véi truc quay 6ng ngdm HH, (i = 0). Nguece 'lai, néu P va P cdch nhau mot
doan 2d (d 12 doan P,P,) thi c6 tén tai sai s6 2i va phai diéu chinh.
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Chia doi doan P Pg, ¢6 doan PPy=d. G6c kep gifra PP, va PP, chinh 12 géc i
Néu ky hiéu doan PP, = h, ta co: '

i= arctg-ai (3-13)
h
Viila géc nho nén:
_d (3-14)
j=—
p P

Néu ding thude thép khac vach dén milimet ta c6 thé do duge doan d
va h, tir 46 ¢6 thé tinh ra goc i. Vidu: d = 4mm, h = 10m, p = 34387, suy ra
goci=1",37 =1"22".

Mt khéc, ta c6 thé tinh h theo khoang cach tir mdy t6i blic tudng S:

h = S.tgv
Suy ra:

i= p‘%cotgv (3-15)

* Piéu chinh goc i:

_ Dua 6ng kinh ngém chinh xdc vao diém P, da d4nh d4u trén tudng. Van
&c ham khod chat ban do ngang Jai. M 6c ham ban do dimg, tir tir dua 6ng
kinh 1én cao ngang.tdm véi diém P. Ta quan sat thay tam mang day chit thap
khong tring véi P ma ngam vao diém P’ trén tedng. Ding tudc-no-vit md tdm
bao che bén thanh gid 43 tryc quay ong kinh, van 6c ham dua mot ddu truc HH
1én hodc xudng, vira van vira quan sét, khi thay tam ming day chit thap tring
vGi diém P 1 duge.

- Sai s6 do goc i gay ra s& bi triét ticu khi d6 cao diém ngim ding bang do
cao mdy. Mat khdc, n€u chidu cao clia hai tiéu ngam bing nhau thi trong két
qua do goc bang kep giita hai hudng ngim do, sai s6 do goc i gly ra cling bi
trigt tiéu.

2.7. Kiém nghiém kinh doi tam quang hoc

Nhur d3 gidi thiéu & phén cdu tao mdy, diéu kién hinh hoc ciia kinh doi tam
quang hoc la tryc quang hoc cha né phai tring véi truc dimg VV clia may va
phai di qua tam vong tron nho trén mang day clia kinh doi tam. Trén hinh
3.26a, gi6i thiéu cich b tri kiém nghiém diéu kién nay.
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"

_ b)
Hinh 3.26

Pat mdy kinh vi trén mat dat wong 46 bing phang, can mdy chinh xac.
Dat trén mat ddt mot t gidy phéng. Chia géc trdn trén O gidy thanh 3 hudng
cich nhau 120°. Xoay mdy kinh vi, dat kinh doi tam tuong \dng voi ting huéng
1, IT, [II qua tam vong tron nho ctia kinh doi tam dénh déu dugc 3diém 1,2, 3
trén (G gidy. _

Néu didu kién nay dam bao thi 3 diém trén tring 1am mot. Trudng hop co
sai s6 thi ba diém trén s& tao thanh mot tam gisc, xem hinh 3.26b. Khi d6 phai
diéu chinh kinh doi tam.

Xéc dinh diém O la trong tam tam gidc 123, md 6c him mang day cua kinh
doi tam, diéu chinh cho tam clia vong tron nho tring véi diém O. Sau d6 vira
quay mdy quanh truc ding vira quan sat qua kinh doi tam, n&u thay diém O
juon & giita vong tron nho 1a duge. .

v. PHUGNG PHAP DO GOC BANG

Can cff vio yéu cdu do chinh xac chia géc cdn do, can cif vao ciu tao may
ma ngudi ta ¢o thé chon mdt trong ba phuong phédp duge gidl thiéu sau day dé
do géc bang. ' '

1. Phuong phap do géc don

D6i v6i tram do chi ¢6 hai hudng, tic 12 chi c6 mot goc, ngudi ta st dung
phuong phédp do goc don gian hay con goi {2 phuong phép do gée don. Gia st
c6 goc AOB nhu hinh 3.27, ta ti€n hanh do géc nhu sau:
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Pat may kinh vi lén gid ba chén tai
diém O, dung hai tiéu ngam fai A va B.
Pinh tam va can bing mdy chinh xdc. Cac
tiéu ngim cling phai dinh tam chinh xdc.

D¢ loai trir anh hudng clia mot s6 ngudn
sai s6 do may kinh vi gay ra, ngudi ta phai

do géc¢ theo hai vi tri ban db.

1.1. Nita 1an do thuan kinh

Dé ban do ding clia méay phfa bén tréi ngudi do, md cic 6¢ him dua dng
kinh ngim vé muc tiéu A. Khod céc 6c ham, dung &c vi dong ban do ngang va
Sc vi dong Sng kinh dua tam mang day chir thap trung véi muc tign A. Dat s6
doc ban dau trén ban d6 ngang gin bing 0°. Ngam chudn muc tiéu A mot l4n
nita, dua vio thang doc s6, doc tri s6 hudng trén ban 46 ngang dugc s6 doc L,
vi du L,=0"00"12". S6 doc nay ghi & cot 3, dong A, bang 3.1.

M@ Gc ham bo phan ngim va 6¢ him Ong kinh, quay mdy thuén chiéu kim
déng hé sang muc tiéu B. Ngam chinh xic muc titu B twong ty nhu di ngam
muc tiéu A va doc duge s6 doc ban do Ly, vi du: Ly = 56°23" 48”. S6 doc duge
ghi ngay vao s6 do, bang 3.1, cbt 3, dong B. Lam nhu trén ta dd ket thic nua
14n do thuan kinh. '

1.2. Nira 14an do dao kinh

M& 6c ham 6ng kinh, déo kinh sang vi trf ban do phéi (ban d¢ dimg nam
phia bén tay phéi ngudi do). M& ¢ ham b phan ngém, quay méy ngugc chiéu
kim déng hé, ngim chudn muc tiéu B, doc s8 doc Ry, vi du: Ry = 236° 23’ 54”.
S6 doc trén duge ghi vao bang 3.1, cot 4, dong B. '

M& 6c ham bé phan ngam, tiép tuc quay nguge chiéu kim déng ho, ngam
chuin muc tiéu A, doc duge s6 doc R, vidu L, = 180° 00°06”. Ghi s6 doc nay
vio bang 3.1, cot 4, dong A. Dén day ta két thiic mot 14n do géc theo phuong
phap do géc don.

Pé tang do chinh xdc clia géc can do, phdi ti€n hanh do géc n 14n. Nhim
khic phuc 4nh hudng ca sai s6 khdc vach ban do khong déu, ngudi ta quy
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dinh phai do géc & cdc viing ban do khdc nhau. Mudn vay, néu do géc n lan thi
sau mdi 14n do, phai thay déi s6 doc ban d4u trén ban d6 mét goc 1a:
B, =180°/n (3-16)

Titc 12 khi sang ldn do thit hai, ta phdi dat s6 doc ban dau trén ban d6 nadm
ngang xdp xi B, , réi ti€n hanh do twong tu nhu vong dau. Dén 1an do thi i,
phai dat s6 doc ban ddu xép xi (i.B,). Vi du: Do géc véi 4 lan do thi 56 doc ban
d4du trén ban d6 ngang phai dat x4p xi 135° = 3. 180°/4.

Trong mau sd do, bang 3.1, ¢6 céc cit:

Cot 5 tinh tri s6 2C theo cong thirc:

2C =L - (R+ 180°) (3-17)

Tinh bi€n déng clia 2C theo cong thic (3-12), so sdnh véi han sai cho phép,

néu dat yéu cau thi tinh tri s6 hudng trung binh:
Ja=[La+(Ry-1807]/2

Ty =1L+ (Ry - 180°)1/2 (3-18)
va tri s6 géc theo cong thic:
B=Js-Ja (3-19)

Két qua ghi vao cot 6, cot 7, bang 3.1.

Néu do géc n ldn thi sau khi do xong, ta tinh tri s6 huéng trung binh clia n
14n do, ghi vao cot 8 clia bang 3.1.

Miu sd do goc theo phuong phép do géc don

Ngay do: 20 -7 - 2004 Mdy kinh vi: Theo 020 s6 38452
Bét ddu: 820 Ngudi do: Nguyén Vin Doan
Két thiic: 8"40  Ngudi ghi: L Hung Théng

Théi tiét: Ram mat, gid nhe Ngu’tﬁ kiém tra: Vii Thi Hoa
Tram médy: KVI- 20 Do cao may: 1,54m _



Bdng 3.1

S6 doc ban do ngan ; .
| Lin | Diém : ) ngang | :;E,;"’ Tri s6 géc [Tri s6 goc Ghi |
do |ngam| Trai(L) | Phai(R) | L-R € |motlan do| nlando | chi
trung binh
1 2 3 4 5. 6 7 8 9
1 A 000’12 | 180°00°06” | + 67 | O° 00°09” | 56°23°42” 156°23°39”
B 56°23°487 1236°23°54”| - 6" 56°23°517
2 A 90(!009 12” 2’?0(!00! 1 8’1 - 691 90() 00’ 15” 56(!23‘)36,1
| B |146723°547(326°23°42"| +127 146°23°51"

2. Phuong phap do toan vong

Phuong phép do géc toan vong duoc ng dung khi tai tram may cé tir 3
huéng trd 1en. Trén hinh 3.28, c6 tram may 0, véi 3 hudéng ngam OA, OB, OC.
Trinh tu thao tac nhu sau:

Pat may kmh vi tai diém O, dung tién ngim tai A, B, C. Dinh tim may va
can mdy chinh xéc. Chon hudng m& diu 12 huéng cé chiéu dai canh trung binh

dé tranh phai diéu quang nhiéu.

Truéc hét tinh tri s& huéng md ddu cho céc vong do theo cong thifc (3-16).
Mot 14n do duge thye hién nhu sau:
2.1. Nira ldn do thuan kinh

Pé ban do dung phia bén trai huéng do, dua ong kinh ngim diém mo
dau A, dat tri s6 hudng md dau véi tri s6 gdn bang 0°00° va doc sO, vi du:
L, = 0° 00° 127, ghi vao s6 do, cot 3 dong A, bang 3.2. Theo chiéu thuin
kim déng hé, quay mdy lan luot ngim chuén cdc muyc ti¢u B, C doc s0 Lg,
L. 161 quay vé A, doc dugc cdc s8 doc 1an thd hai L, ghi ti€p vao cot 3.
Do léch giira s6 doc L7, va s6 doc L, duge goi 1a sai s6 khép huéng md
dau.

f,=L"A-La (3-20)
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2.2. Nira lan do dao kinh

Pao kinh sang vi tri ban d¢ phai. Ham

chit ban d6, md 6c ham bo phan ngém, quay

may nguge chiéu kim déng ho, ngdm lai muc
tieu A va doc s6, vi du: R, =180°00"12", ghi
vao cot 4. Tiép tuc quay may nguge chiéu

kim déng hé, 14n lugt ngam muc tiéu C, B

161 quay vé A doc s6 R, Rg, R’ Vidu
R’ = 180°00°06". Tinh sai s6 khép huéng m ddu:
f,=R’,-R,
Maiu sé do géc theo phuong phap toan vong

Ngay do: 26 -7 - 2004
Bit dau: 8"00
Két thic: 8"30

Thai tiét: Ram mat, gié nhe

Tram may: KVI- 22

Hinh 3.28

M4y kinh vi: Theo 020 s6 38452

Ngudi do: Nguyén Van Doan

Ngudi ghi: Lé Hing Théang

Ngudi ki€m tra: Vi Thi Hoa

Do cao mdy: 1,51 m

Bdng 3.2
Lan| pyay o dec ban dongang |, Trisd & oisshuéng | Trisé huéng | Ghi
do |mesm| Traiwy | phaiy |L-R| "™ | daquy“0” | Nlindo |cha
trung binh
1| 2 3 4 5 6 7 8 9
A | 000 127| 180°00°06” | + 67 | 0°00°09"| 0°00°00” |  ©°00°00"
L1 B | e6°23°a8”| 246723°54” | - 67 | 66°23'51™ | 66°23'39" | 6672333
C 140207427 320720'36” | + 67 | 140°20739 | 14072027 | 140°20°2575
A | ooonis| 1sovo0ri2n |+ 67 | oooist|
2 | A | 90°00°187| 270°00°12" | +6”7 | 90°00°15™|  0P00°0D”
B 15623427 336723427 | 0 |15623427| 66723277
¢ la3gneaz| som0m3en |+ 60 | 230020397 | 1407207247
A | 9000 127| 180°00°18” | -67 | 90°00°15”

binh H, clia céc hudng do theo (3-18) ghi vao cot (6).

Tinh cdc tri s6 2C theo cong thic (3-7) ghi vao cdt (5) va tri s6 hudng trung
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Sau khi két thdc mét 14n do (cdn goi 1a mot vong do), cAn phéi tinh ri 56
quy “0” cho vong do, thyc chat 1 tinh tri trung binh céc s6 doc dugc & lan diu
J4 va l4n doc khép vong I’ cit (6)‘ _ _

= Gl (3-21)

Vi du: Tri s6 quy “0” cia vong do 1l g, =9+ 15”)/‘2 = 12"

Tri s6 hudng sau quy “0” clia cdc hudng 1a hién s6 gifia tri s6 hudng trung
binh (c6t 6) va tri s6 quy “0” vira tinh duge, két qua ghi 6 cot (7). Nhu vay sau
khi quy “0”, tri s6 huéng m& ddu cha cdc vong do déu 1a 0°00°0 0™,

Vi du: Trong bang 3.2, ta ¢6 tri s6 quy “0” hudng md ddu OA ciha vong do
14 (0°00°09” + 0°00°15”)/2 = 0°00°12”. Tri s6 hudng sau kKhi quy “0” cha hudng
md dau s& 1a 0°00°12” - 0°00°12” = 0°00°00”. Tri s6 sau khi quy “0” cua
huéng thit hai OB s€ 1a 66°23°51” - 0°00°127= 66° 23°39”, tri s6 sau quy “0”
cua hudng thit hai OC 1a 140° 20739 - 0°00°12” = 140° 20°27”.

Né&u do géc voi n vong do'thi sau mdi vong do phai thay déi vi tri ban
ddu clia ban do ngang mot géc B, tinh theo cong thirc (3-16). Trudng hop
do g6c toan vong v@i 2 vong do thi s6 doc ban ddu ban d¢ ngang & vong
thit hai xdp xi 90°.

3. Phuong phap do lap A
Phuong phap do lap dugc sir dung dé do
cdc géc don tai cdc tram mdy chi ¢ hai
huéng. Thire chét cha phuong phdp'de lapn O
14n 12 14n lugt cong trén ban do ngang n 14n
gid tri goc do, chi doc s6 14n ddu & hudng
bén trdi va l4n cudi d6i véi hudng bén phai
16i chia cho n 1a s& dugc géc cin do.

B RnB
Hinh 3.29

B

Trén hinh 3.29, cdn do géc AOB theo phuong phdp do lap, ta thuc hién
theo trinh ty sau:

3.1. Do thuan kinh

1). Pat méy kinh Vi tai diém O, dinh tdm va cén bang mdy chinh xdc. Dat
ban d6 dimg bén trdi huéng ngim, m& ¢ hdm b phan ngém, quay may dua s§
doc ban d¢ ngang v€ gin 0°.

2). M@ 6¢ ham ban do, giit nguyén s6 doc, quay mdy vé muc tiéu bén tréi
A, ngim chuén va doc s6, vi du: L°, = 0° 00’ 06” hiam chat ban do.
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3). M& ¢ ham bo phan ngim, quay may thudn chiéu kim déng hé vé muc
tieu beén phai B, ngdm chufn va doc duge s6 doc Ly = 50°25°18”, ghi lai dé
kiém tra him chat bd phan ngim. Thuc chét day la gid tri géc B mot nira 14n do
d vi tri ban do trii.

4). M& 6c ham ban do (giit nguyén s6 doc Ly), quay mdy ngugc chiéu kim
déng hé vé muc tiéu A, ngdm chudn va hdm chit ban d6. |

5). Lap lai bude 3, ngim muc tieu phéi B, ta c6 gid tri s6 doc bang 2p. Tiép
tuc lap lai céc budc 4 - 3 - 4 - 3- 4 d€n 14n thi n ta dd cfng n 14n gbc P trén
mdy. Dén 14n cudi cing ta doc duge s6 doc L. Vidy: do lap 4 1an (n = 4), ta
¢ 56 doc L%, = L4y = 201° 257 30”. |

3.2. Do dao kinh

1). Pao kinh sang vi tri ban do phai, giit nguyén ban 46 ngang, mS 6¢ him
b6 phan ngim, quay mdy nguge chiéu kim déng hé, ngam chudn muc tiéu bén
phai B, doc s6 R"; . Vi dy, R"y = R'g = 21° 25" 36”. Thyc chat s6 doc phai 12
381°25 36” = 201° 25’ 367+ 180°, do ban do d3 quay qud 360° nén chi doc
duoc 21°25°36”, ky hiéu s6 14n ban do quay qud 360°1a i 1an.

7). M& &c him bo phan ngim, ti€p tuc quay ngugc chiéu kim dong hd,
ngim chuén muc tiéu A, khong doc s6.

3). Him b6 ph4n ngim, m& &c him ban do, quay mdy thuan chiéu kim
déng hd, ngém chudn muyc tiéu B, khoéng doc s6.

4). Ham chit ban d9, mé& 6c him bd phan ngam, quay mdy ngugc chiéu
kim ddng hé, ngdm chudn A, khong doc s.

5). Tiép fuc lap lai buéc 3 va 4 cho dén n 1n, tc Ia trir ddn n 14n géc B.
Cuéi ciing doc duge s& doc R®,. Vi du: R®, = 180°00" 24”.

3.3. Tinh toan gia tri géc '

Tix s6 doc ban 49 tréi, ta c6:.

I" —I° +1360°

pr="2_—4 ' (3-22)
n :
Tix s6 doc ban d¢ phai, ta c6:
B® = R, — RS +i.360° (3-23)
n
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Tri 83 gbc trung binh:

5= B+ 8" (3-24)
2
Trong vi du trén, ta c6:
B = 21°2536"-180°0024"+360°
n

=50° 21'18"

_ 201°25'30°~0°00'06"
R

p- = 50° 21 21" B = 50°21°1975

VL PO GOC PUNG VA PHUGNG PHAP PO GOC PUNG

1. Bic diém cau tao ban dd ding may kinh vi
1.1. C4u tao ban do dimg

Tuong ty nhu ban d6 ngang, ban do diing ciia may kinh vi cling 1am bang

thuy tinh chét lugng cao. Tuy nhién, ban do ding c6 hai dac diém khéc ban do
ngang la:
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- Trén ban do ngang, s6 doc ghi lien tuc tir 0° dén 360° hodc 1 0" dén 400¥
theo chidu thuan kim dong hd, con trén ban do ding c6 thém kiéu khéc vach
khéc nhu: 0°- 0° (0° - 90" d6i xing), 0° - 180° hodc 90° - 270°, hinh 3.30. Tam
ban do ditng tring vGi tam hinh hoc cia truc quay ong kinh HH. -

_ Ban do dang (1) duge gén chat véi ong kinh sao cho truc ngém CC song
song vdi duong kinh 0-0 hoac 0-180 clia ban 40 ding. Khi quay ong kinh
quanh truc HH thi ban do ding quay theo.

1.2. Can bing vach chuén ban do dimg

Nhu ta da biét, géc ding la goc hop bdi tryc ngim CC clia Ong kinh va
dudng chudn nam ngang. Néu ta tao duge vach chudn doc so tring véi dudng
chudn nim ngang thi dua vao n6 ¢b thé doc duge géc dimg trén ban dd.

1.2.1. Mdy kinh vi co hoc

Déi véi cac may Kinh vi kiéu cf, hai vach chudn doc s6 cta ban do ditng
duge khic doi xung trén ban du xich (hai mii tén trén hinh 3.31) va duge
- ghn v4i ong thuy dai sao cho truc 6ng thuy dai LL song song véi dudng
thing noi hai vach chudn. Khi cén ong thh)’i dai bing S¢ can (F) thi vach
chuén doc s& s& nim ngang, tc Ja ta x4c dinh dugc hudng chudn nam ngang
vi can ci vdo d6 .doc s8
trén ban do.

Cdu tao mdy nhu trén
thé hién rd nguyén 1y (2o
vach chuén nim ngang. Tuy
nhién ngdy nay, cic may
kinh vi quang hoc th€ hé
mdi va cdc méy kinh vi dién
t&r khong con sl dung vach
chun ngang co hoc ma su

dung thang doc s0 quang
hoc hoac bd can bing tu
dong.

Hinh 3.31

103



1.2.2. Mdy kinh vi quang hoc sit dung 6ng thuy dé cdn bang

6ng thuy dugc lién kéi vdi thang doc s6 quang hoc sao cho truc LL clia né
song song véi thang doc s6, tic 1a vuéng goc vdi vach chudn doc s6 (vach
chudn “0” cha thang doc s6). Trén hinh 3.30a, khi di€u chinh 6c can (4) cho
bot nuSc cha 6ng thuy vio giita thi vach chudn “0” cha thang doc s6 vuodng géc
v6i duong nim ngang HH. Néu 6ng thuy & vi tri can bing, thang doc s6 nam
ngang va ong kinh nim ngang thi s6 doc ban d¢ ding s Ia 0°00°00™. Néu
quay ong kinh ngam vé mut tiéu cén do, ta s& doc duge géc ding tuong ng.

1.2.3. May kinh vi quang hoc st dung bé cdn bing tu dong

B6 can bing ty dong dua trén nguyén 1y dao dong cla con lac quang hoc
quanh vi tri can bing, xem hinh 3.32. N6 gom hai thau kinh L;, L, hai guong
phang P,, P, vd mang khic thang doc s6 D ¢6 vach chuén “0”. Guong phéng P,
dugc gin cd dinh vao thanh mdy, guong phéng P, treo lién két v6i L, L, va
miang khac thang doc s6 D.

Khi truc quay VV clia mdy & vi i thing ding va truc ngam CC cta Ong
kinh ndm ngang thi vach “0” trén ban do dimg dugc cic thdu kinh L, L, va céc
guong phang P,, P, truyén dén thang doc s6 D 1ai diém “0” cua thang, xem
hinh 3.32a.

Khi truc ding VV nghiéng di mot géc nhd v thi con lic quang hoc ty diéu
chinh b trir . Liic d6, néu dua truc ngdm CC cta 6ng kinh vé€ vi trf nim ngang
thi vach “0” clia ban do diing vin dugc truyén lén thang doc s6 D & vi tri tring v6i
vach “0” ciia thang doc s& nhir trudng hop truc VV thing ding, xem hinh 3.32b.

Dé tao dugc con lic tr can bing trén, ngudi ta phdi tinh todn cic thong 6
k¥ thuat va vi tri dat céc thdu kinh, cdc guong va thang doc s6 D mot cach hop
1y va chinh xac.

Anh ban do dimg va thang doc s6 ciing dugc truyen vao trudng ngam cha
kinh hién vi doc s6 twong tw nhu ban do ngang. Dé tién lgi cho viéc doc s6
trong kinh hién vi, ngudi ta gén thém h¢ lang kinh d€ xoay dnh ban d¢ ding va
anh thang doc s6 vé ciing mat phing v6i 4nh ban d6 ngang va tring v6i mang
day chif thap ciia kinh hién vi doc s6. Thong thudng nh ban do diing dugc kY
hiéu 13 V, ban d6 ngang k¥ hiéu 13 H,. Dua vao vach chudn doc s6, ta doc dugc
géc ding.
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v ¥ ¥

a) ’ b}
Hinh 3.32

2. Céng thirc tinh géc dimg va sai so chi tiéu

Tir dic diém céu tao ban do ding da trinh bay & phén trén ta thdy Khi truc
ngim CC nam ngang, goc ding V=0 thi dudng thing noi hai vach 0°- 0° (hoac
vach 0° - 180°) irén ban do ding phai tring v6i vach chudn doc s6 hoac vach
“( clia thang doc s6. Néu diu kién nay khong dam bao s& sinh ra sai 6 chi tiéu
MO. Sai s6 MO chinh 13 s6 doc thuc t& khi thang doc s dé dugc can bang va
truc &ng kinh tring voi duong nam ngang HH (s6 doc 1y thuyét Ja 0°00°007).

Néu mdy da diéu chinh t6t céc sai s6 2C va 2i thi chi con hai nguyen
nhén co ban gy ra sai s6 MO 12 bd phan can bing (6ng thuy) khong chudn
xéc hoic giao diém chia mang day chir thap bi dich chuyén lén hodc xuéng
theo chiéu ding. '

Ngudi ta xdc dinh trl s6 MO bing cich do géc dimg dé&n mot muc tiéu theo
hai vi tri ban do trdi va phai. Ta xem xét cy thé trudng hop trén hinh ve 3.33,
ban d6 khéc vach kiéu dudng kinh goc 0°-180°.
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a) Thuan kinh b) Dao kinh

Hinh 3.33
Khi ngim mot diém P & hai vi tr{ thuan va déo kinh thi géc hop bdi
truc ngém CC va dudmg nam ngang HH 12 géc dimg V. 56 doc thyc t€1a L’ va R’
duge tinh tit truc ngdm CC (dudng 0°-180°) trén ban d¢ ditng dén vach chuédn 0
trén thang doc s6. Vi vach chuén O cla thang doc s6 khong tring v6i dudng
thing ndm ngang nén géc léch giita ching chinh 12 sai s6 MO. Tir hinh 3.33, &
vi tri thuén kinh (ban 4o trdi) ta c6: '

V=L"-MO (3-25)
G vj tri dao kinh (ban do phai) ta ¢6:
V=360°-R’ + MO (3-26)
L4y tri trung binh, ta c6:
V — L'_ R|+ 3600 (3_27)
2

Day chinh 12 cong thic tinh géc ding V, trong d6 da loai trir dugc sai s6
chi tieu MO.
D& 1ap cong thitc tinh sai s& chi tieu MO, ta 14y hiéu cia (3-25) va (3-26):
L'+ R'-360°

MO = — (3-28)

Cic cong thic trén chi ding véi mdy kinh vi khic vach ban do dimg tir 0°
dén 360°, con c4c mdy kinh vi khdc phai tuy theo ki€u khac vach ban d¢ ding
chia né ma xdc dinh cong thitc tinh MO va géc V cho thich hop.
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Vi du. Ding méy kinh vi do géc ditng mot muc tiéu, s6 doc ban do dimg J vi
trf thuan va déo kinh 1a L = 527, R? =354 35°. Theo céc cong thiic trén ta ¢o:
5°27'+354°35'-360" _

MO = =+ 0°0V
2

- 527'-354"35'4360" _
2

V =527 - 0°01 = + 5° 26

V = 360° -354°35° + 0°01" = + 5° 26’

7 =90°-V =84"34

+572¢6'

3. Kiém nghiém va diéu chinh sai s& chi tiéu MO

D& ki€m nghiém ban do ding, ta dat mdy Kinh vi, can may chinh xdc, chon
mot muyc tiéu rd rang, do goc ding vé muc tiéu vira chon theo hai vi tri ban dé.
Sir dung cdc cong thic thich hop tinh trl s6 MO. Néu MO chénh véi tri s6 1y
thuyét vugt quéd 0,3t (t 1a gid tri khoang chia nho nhat trén thang doc sG) thi
phai-higu_chinh. Céch diéu chinh phu thuoéc vao dic di€m cua bo phan can
bing ban do dimg.

3.1. D6i voi may c6 ong thuy dai

Dé ban do ditng phia tay tréi ngudi do, dung day
chi ngang ca mang day chir thap ngam chufin muc
tieu, xem hinh 3.34. Ding Sc can cla Sng thuy can
bing 6ng thuy ban d¢ ding va doc s6 trén ban a6
ding duge s6 L’. Pao kinh sang vi tri ban do phai,
thuc hién cic dong tac twong ty nhu tén, doc s6 ban
d6 ditg, dugc s6 R’. Giit nguyeén tinh trang clia may.
Tinh tri s6 MO bang cong thic thich hop. Néu tri sé
MO vuat qua han sai cho phép thi phai diéu chinh.

Hinh 3.34

Tinh tri s6 ding cha géc diing (géc da loai trir. sai 6 chi tieu MO) va so
doc ding:

V=L"-MO
R=R’+MO
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M4y dang & vi tri ban d¢ phai c6 s6 doc R, ta ding &c¢ can dng thuy dua so
doc trén ban d9 ding vé s6 doc ding R. Lic nay bot nudc bi léch. Dung que
chinh vin 6c¢ diéu chinh 6ng thuy nang hodc ha mot dau 6’ng thuy dua bot nudc
tr&s lai vi tri can bing. Thyc hi¢n lai kiém nghiém ndy cho dén khi tri s6 MO
nho hon han sai cho phép.

3.2. Ddi v6i may c6 bo can bang tu dong

B tri kiém nghiém twong ty nhu trén, & vi tri ban do trai doc duge L, & vi
tri ban do phai doc duge R’(chi khéc trudng hop trén la khong can can ong
thuy ban do dimg ma mdy ty can). Tién hanh tinh MO va céc s6 doc dung L, R.
Néu MO vugt qué han sai thi phai diéu chinh mdy. D6i v6i may Theo 020 s& cb
hai cdch dicu chinh:

Truong hop gid tri MO nhd, ta ding 6c vi dong ban do dimg dua s6 doc
trén ban do ding bing s6 doc diing vira tinh duge. Lic ndy chi ngang ciia mang
day chit thap bi nang lén hodc ha xuéng, khong con ngim ding muyc ti¢u. Su
dung céc Sc giit mang day chir thip diéu chinh mang day cho day ngang clia n6
tring véi muc tiéu. _

- Trutg hop sai 56 MO 16 ta phi diéu chinh lang kinh truyén anh d€ diéu
chinh vach chudn O cla thang doc s6 vé tring v6i s6 doc ding da tinh.

4. Phuong phap do géc dimg

Géc ditng 1a dai lugng cin do phuc vy cho viéc tinh do chénh cao trong do
cao lugng gidc. Tuy theo cdu tao my, ta c6 thé do duge goéc ditng V hodc géc
thién dinh Z. Trude khi do géc dimg phai kiém nghiém va hiéu chinh sai s6 chi
tieu MO.

Dat mdy, can bing mdy chinh x4c tai A, xem hinh 3.35.

- D€ ban d6 ding & phia tay trai ngudi do, quay mdy ngdm so bd muc
tieu B, him céc ban do. Dung dc vi dong ban do ding dua day ngang ctia
mang day chif thap tring véi diém ngdm da chon (dinh clla muyc tiéu vira sat
day chit thap), xem hinh 3.35b. Ding 6c¢ can 6ng thuy can bang bot nudc 6ng
thuy ban d¢ dimg (d6i véi may ty can bing thi khéng phai thuc hién dong tic
ndy). Doc s& trén thang V, ta duge s6 doc L's = 2°30°18°.
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- Pao kinh sang vi tr ban do phai, thao tic tuong ty, doc duge s6 doc R’y =
357°30°06”. Céc s6 doc duge ghi vao bang 3.3. Viéc tinh toan thuc hi€n ngay
trén bang. Trong vi du 1 s6 liéu do géc ditng vé6i 3 1an do.

Ngay do: 26 -7 - 2004

Bat dau:

B

Hinh 3.35

Mau sé do goc ding

10" 00

Két thic: 10"20
Thoi ti€t: Ram mét, gidé nhe

Tram may: A

b)

May kinh vi: Theo 020 s 38452
Ngudi do: Nguyén Van Doan

Ngudi ghi: Lé Hiing Thing
Ngudi kiém tra: Vil Thi Hoa

Chiéu cao may: 1,51 m

Bdng 3.3
Piém | 1.4n | So 6 vi tri $6 doc trén ban do dimg Ss:i so Tri 56
ngim | do | diém ngam L R Ch;/[t(lf " géc dig V
1 2°30°18”| 357°30°06” | + 127 2°30°06”
Bl 2 2°30°24™ 357°30°06” | + 157 2°30°09”
3 2°30°307| 357°30°12” | +217 2°30°09”

109



Cau hdi va bat tap chuong 3

1. Trinh bay nguyén ly do gbc, sd dd ciu tao clia may kinh Vi va néu cac didu kién co
ban ddi véi hé truc cla may. :

2. Sd 86 c4u tao va phuong phap ngam chudn muyc tiéu bliing Sng kinh diéu quang trong.

3. Sg d6 cdu tao 8ng thuy va phuong phép can béng méy nhd ong thuy dai.

4. Trinh bay nguyén ly cau tao bd phan doc s6 chia may kinh vi quang hoc.

5. Phuong phap doc s6 may Theo 0208 va may toan dac Dalhta 010B.

6. Do phong dai cla &ng kinh la gi? Trinh bay phuang phap xéc dinh né.

7. Do nhay clia 8ng thuy la gi? Néu phudng phap xac dinh nd.

8. Trinh tu kiém nghiém may kinh vi.

9. Trinh bay phuong phéap kiém nghiém va hiéu chinh 6ng thuy dai va éng thuy tron
clla may kinh vi.

10. Trinh bay phuong phap ki€m nghiém va hiéu chinh sai 86 2C clia méy kinh vi
quang hoc.

11. Trinh bay phudng phap kiém nghiém va higu chinh sai s8 2i clla may kinh vi
quang hoc.

12. Trinh bay phuong phap kiém nghiém va hidu chinh &ng kinh doi tam quang hoc
chia may kinh vi.

13. Trinh bay ba phuong phap do goc bang.

14. Néu dzc diém cu tao ban d6 dimg clia may kinh vi quang hoc.

15. Trinh bay phuong phap kiém nghiém sai s6 MO clia ban dd dimg va phuang
phéap do goc ding.

110



Chuong 4
PO KHOANG CACH

Muc tiéu.

Sau khi hoc chuong 4, hoc sinh hidu dugc nguyén ly va phuong phap do chiéu dai
bing thudc thép; do khoang cach bang day thi cu thng trong may kinh vi va béing day thi
cuf cong trong cac may toan dac quang hoc; do khoang cach bang cac may do xa dién ti.

Noi dung:

Gidi thiéu nguyén ly va phuang phép do khoang cach bing céc dung cy va may moc
g ban nhu: thude thép, may kinh vi, may toan dac quang hoc va may do xa dién .

L. KHAI NIEM VE PHUONG PHAP BO KHOANG CACH

D& x4c dinh vi trf ciia cdc d6i tugng tren mat d4t vh biéu thi ching lén ban
dé cdn phai c6 so ligu chiéu dai cha doi tugng va khoang cich gifta cdc diém.
Dya vao yéu cdu do chinh xac va dung cu do, 6 thé ti€n hanh do khoang céch
theo nhiéu phuong phép khdc nhau. Hién nay, trong thuc t€ c6 ba phuong phép
do khoang cdch véi do chinh xdc trung binh dang dugc ap dung phd bién phuc
vu trye tiép cho cong téc do v& ban d6 ty 1& 16n.

-

1). Do khoang céch tryc tiép bing thudc thép: dung thudc thép cudn cd
khic vach dén centimet (hodc milimet) dé€ do chiéu dai cac doan thang.

2). Po khoang cach bing cic mdy quang hoc: Sir dung h¢ théng ludi chi
trong cdc may kinh vi hodc mdy toan dac quang hoc dé do khodng céach gifta
hai diém.

3). Do khoang céch bang céc méy do dai di¢n ti: Sir dung song anh sang
hodc séng radio ¢6 budc séng xdc dinh truyén di va vé trong Khong gian gifta
hai diém déng thdi xdc dinh thoi gian truyén séng dé do khoang cach.
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Trong chuong ndy ta s& 14n lugt nghién citu cdc dung cu va phuong phap do
khoang céch theo ba nguyén 1y ké trén.

. PHUONG PHAP PO KHOANG CACH TRUC TIEP BANG
THUGC THEP ‘

Do khoéng cich truc ti€p 12 so sénh chiéu dai cén do véi mot dung cu Ia
thudc hoac day cé do dai di biét. Néu goi D 1a khodng cdch ¢dn do, I 1a chiéu
dai clia thude va n I s6 l4n dat thude, theo hinh 4.1, ta ¢6:

D=nd+r (4-1)

Trong d6 r ia phan 1& cua thude.

A : -. : i1 B

Hinh 4.1

1. Déng hudng dudng thing

Thong thudmg khoang cich cdn xdc dinh 16n hon nhiéu so v6i 46 dai cla
thuéc, do vay dé do duge chinh xéc, ta phai ti€n hanh déng huéng dudng do.
Déng hudng dudng do 12 xéc dinh mot loat di€m nam trén hudng dudng thing
(trong mit phing day doi) ti diém déu dén di€m cudi khoang cdch cin do, sao
cho dd dai giita hai diém ké& ti€p nhau phéi ngin hon d6 dai cha thudc mot {t.
Dung cu dé ddnh dau c4c diém trén hudng dudng do thudng 14 que sat hodc sao
tiéu bing gd ¢6 son céc khodng mau trdng - d6 xen k& nhau, vira d€ bi€u thi
chiéu cao, vira giiip ta d& dang phat hién né tir xa. Tuy theo yéu cdu do chinh
xdc cla viec dong hudng ma ¢ thé tién hanh bing mit hodc bing mdy kinh vi.

1.1. D6éng huéng bang mat

111 .'[Trud‘ng hop hai diém A va B trong thdy nhau

Ta cim hai s3o tiéu ¢6 dinh & A va B, mot ngudi ding & A dung mat dicu
khién cho nguoi thit hai lan lugt dat va danh ddu vi tri cde sdo tieu C, D... trén
huéng ngdm AB. Mudn kéo dai huéng AB ta ciing lam tuong ty , xem hinh 4.2.
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1.1.2. Truong hop hai diém A va B khong trong thdy nhau

Néu giita diém A va diém B 1a mot ngon déi, ta phai déng hudng theo
phuong phép nhich ddn, m6 ta trén hinh 4.3a. |

1
4
I
1
|
L
I
1
1
c

Vo,

(o —

=2
~—

Hinh 4.3

8(i) - 89 - 113



Dung sio tieu & A va B, chon diém D, sao cho diém nay nhin thdy A, trén
huéng AD, chon diém C, sao cho tir C, théy. B vA chon D, sao cho tir 46 nhin
thdy A, trén hudng D,A chon C,,.... cudi cling chon duge diém D, C ndm trén
duomg thang AB.

1.1.3. Truomg hop giita A v B c6 chwéng ngai vét (hinh 4.3b)

Trong trudng hop nay ta phai ding phuong phap tam gidc vudng gbc dong
dang dé tinh toan va déng hudng dudng théng. Gia st, cén xéc dinh hai diém C
va D nim trén huéng AB, ta 1am nhy sau: Ngam mot huéng phu AX, trén né
dung Bb vuong goc v6i AX, chon céc diém c, d. Do chiéu dai Ab, bB, Ac, Ad
tinh doan c¢C va dD theo quan h¢ ddng dang:

Bb Bb

C =——Ac, = 4-2
=" Dd AbAd (4-2)

Tir ¢ va d theo huéng vuong goc véi Ax dung céc doan ¢C va dD ta sg dinh
dugc C va D nim trén dudng thing AB.

1.2. Déng huéng bing méy Kinh vi

Khi yéu cdu déng huong dudng thing dé do dai véi 46 chinh xédc cao ta
dung phuong phdp déng huéng bang miy kinh vi.

Ta dat mdy kinh Vi & A, sau khi dinh tam va can bing mdy, dua dng kinh
ngém vio sao tiéu & B va dua anh ca sdo tiéu trung véi chi ditmg clia mang chit
thap, c& dinh ban 46 ngang. Tiép d6 ngudi ding mdy diéu khién cho ngudi cm
sdo tiu 14n lugt cim vio cdc diém C, D... sao cho anh cla sio tiéu trung véi
chi dimg clia mang chif thap, xem hinh 4.4.

D B
Hinh44
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2. Dung cu sir dung trong do chiéu dai tryc tiép bang thudc thép

Trong phuong phap do khodng cach tryc tiép tuy theo yéu cdu df chinh xéc
6 thé diing céc loai thudc thép c6 do chinh xdc khéc nhau. Trong chuong nay
gi6i thidu trudng hop do chiéu dai tryc tiép bing thudc thép thong thudng. Cic
dung cu dugc diing trong khi do bao gom:

- Thudc thép.

. - Que sit va coc g dé danh d4u s6 14n dat thude thép va 1am chudn khi doc

s, xem hinh 4.5.

- May kinh vi, sao tiéu, c& hiéu dé déng hudng.

- Luc k& diing dé kéo thude ding bang luc dd kéo nd khi ki€ém nghiém.

- Nhiét k€ diing do nhiét 46 dé cai chinh d¢ din nd ctia thudc.

- Thude do gée dimg hoac may vh mia thuy chudn ding xic dinh chénh
cao gifta hai ddu dat thuéc d€ tinh chuyén tri s6 do khodng cdch nghiéng D vé
tri khodng cich ngang S.

- Hinh 4.5
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3. Cdu tao, kiém nghiém va phuong trinh cla thudc thép
3.1. Cdu tao

3.1.1. Thude thép thuong: La loai thude c6 chiéu dai 20m, 30m hoée 50m,
v6i khoang chia nhd nhat 12 1cm; 06 ding 4 do chidu dai véi do chinb xéc
thap (khoang 1:2000) nén thudng khong c6 phirong trinh riéng. Vach “07 ¢6
thé dirge ddnh dau trén thudc hodc tinh tir mép du clia vong tay kéo clia nd.

3.1.2. Thuéc thép chinh xdc: La loai thude duge lam bing hop kim c6 hé
56 gian nd nhi¢t thdp, dai tir 20 dén 50m vai khoang chia nho nhét la lmm.
Thong thudng ngoai thudc ra con ¢é mot thang doc s§ phu dai 20cm, duge chia
chinh x4c t6i milimet c6 thé gén vao bit ¢t deximet nao trén thude. Nho thang
chia vach trén thudc nhd dén milimet nén cho phép doc s6 dén 0,1mm. Loai
thuéc nay ding dé do chiéu dai véi d6 chinh xdc cao (1: 20000). Loai thudc
ndy phéi kiém nghiém va c6 phuong trinh riéng. '

3.2 Kiém nghiém thudc thép
3.2.1. Méc chudn

Vi chiéu dai cha thudc thép ludn bi thay déi theo nhiét do cha moi truong
do. nén trudc khi dua né ra sit dung cdn phai kiém nghiém & béi chudn. D& c6
chiéu dai chudn, trén bai kiém nghi¢m ngudi ta xay hai méc bé tong, (xem
hinh 4.6). Khoang cdch giffa hai tam méc be tong dugc do bing day inva hoac
méy do xa dién tit v6i do chinh xdc 1: 500000 trd 1én. Kich thude cha mat moc
khoang 25 x 25cm, & hai phia ngodi c6 hai gid rong roc dé treo qua ta. Trén
mit méc c6 hai thang doc s6 bing kim loai dai 1dm 6 hé s6 gidn & nhiét nho
va dugc chia vach rét chinh x4c, khoang chia nho nhai 1a 1mm, vach chuan “0”
pAm & gilfa vi ddnh s6 v€ hai phia vach chugn d6, xem hinh 4.6. $6 doc phia
phai vach “0” mang ddu (-) con s6 doc phia trédi mang dau (+).

3.2.2. Cdch kiém nghiém '

Pat hai ddu thudc thép lén d4u hai méc va cang thudc véi luc nhu nhau
bang hai qué ta 10kg. Dung hai vach chuén trén hai dau thude (vi du vach “0”
va vach “20”) dé doc s6 dua vao thang doc s6 kim loai gén trén mat moc. Phai
¢6 hai ngudi doc s hai déu thudc ciing mot lic theo sy chi huy clia ngudi ghi
<8. Tién hanh doc s6 nhiéu ldn, moi lin phai xé dich vach chudn cua thudc va
ghi nhiét do.
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Hinh 4.6

Chiéu dai ciia thudc thép & nhiét do kiém nghiém (ty) tinh theo cong thic:

lru =1, +(a,-a) (4-3)
hay:
1, =L, + A4 (4-4)
Trong d6: L, - chiéu dai chudn (khodng cdch gifta hai vach “0” cua hai
thang doc s6 trén mat mée); a, ay 1 s6 doc trung binh & thang I va IL
Al =ay-a=1,-L;1as6 cheénh chiéu dai thude thép so véi chiéu dai
chudn giffa hai méc lic kiém nghi¢m. '
Vi du: O t, = 20°C doc duge ag = + 1,2mm, a, = + 0,7mm, chiéu dai chuén
Ia L, = 20,002m thi chiéu dai thudc thép lic kiém nghiém la:
1, =20,002m + 0,005 = 20,007m, Aly = 7mm.

3.3. Phuonig trinh cua thuée thép
Cong thic (4-4) 12 chidu dai ciia thudc thép & nhiet 40 lic kiém nghiém.
Khi do ngoai thyc dia chiéu dai 46 s& thay d6i theo nhiét do cha moi truding.
Ldc nay chiéu dai thyc t& cta thudc duge tinh theo phuong trinh riéng clia
né la: o _
L=l + Al + oy (- to) ' (4-3)
Trong d6:
I, - chidu dai danh nghia,

o - hé s§ dan nd nhiét clia thudc,
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" t, - nhiét d6 khi kiém nghiém thudc,
{ - nhiét d6 moi trudng khi do.
Al =(1 -lp)-1a s& chénh chiéu dai thude & nhiét 46 lic
kiém nghiém so véi chiéu dai chudn L,

Vi du: v6i I, = 20,000m; o = 0,000012; t, = 20°C; Al, = +0,007m. Khi do &
nhiét 46 t = 25C thi chiéu dai thyc t&€ cua thude sé 1a: /= 20,008m.

Néu ky hiéu o (t - t,) = Al, va cong gdp vdi Al dé s8 cai chmh chung cua
thude 12 Al, = (Al + Al) thi méi mot mét trén thudc s€ ¢ s6 cAi chinh trung
binh Aly/ I,

Nhu vay, néu goi Dy 13 tri s6 khoang céch do duge bing thudc thép cé
chiéu dai danh nghia I, thi chiéu dai ctia khodng cdch can xdc dinh sé la:

- (4-6)

Trong &6 d&u (+) tng véi trudng hep /; > 4
4. Do chiéu dai bing thudc thép véi dd chinh xéac thap

D€ do chiéu dai c6 do chinh xéc nhd hon 1: 2000 ta diing thudc thép cudn
¢6 chia vach dén centimet, bo que sat (hoac coc gb), sao tiéu va thuée do goéc
nghiéng don gian.

4.1. Do trén khu dét bang phang

Dé do khoang cich AB, trudc tién phai don sach ¢b cdy va ti€n hanh dong
huéng. Sau d6, ngudi thi nhét ding que st giit chat ddu thude sao cho vach
“0” tring v6i tam vach diém A, ngudi th¥ hai kéo cang thuéc cho that nim
ngang, khong dugc chéch ra khdi hudng AB va ciing ditng que sat cam vao
vach cudi ciing clia thude (vi du, vach “20” clia thidc 20m) ta c6 diém 1, xem
hinh 4.7a. Sau dé, nhé que & A va ca hai ngudi cling ti€n vé phia diém B.
Khi ngudi thit nhét di dén diém 1 thi cong viéc lai 1dp lai nhu trén. Ti€p tuc do
cho d&n doan cudi ciing. Néu doan cudi ngén hon chiéu dai thudc thi can cit
vao tam dinh di€m B dé doc phén Ié r trén thudc. S6 que sit ma ngudi thif hai -
di cim chinh Ja s6 ldn dat thudc n, khi d6 khoang cich dugc tinh theo cong
thirc (4-1).
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b)
Hinh 4.7

Vidu: n=73(que) r=12,17m; ! = 20m thi

Dyp=20x3+12,17=72,17m.

Thong thudng phai tién hanh do theo hai chiéu thuan va nghich (do di - do
vé). Tinh ra d6 léch giifa hai 1dn do AD = (Dyg- D.) va sai s& khép tuong doi
AD /D d€ dénh gié 46 chinh xdc, gid tri ndy phai nho hon 1/2000.

L4y gié tri trung binh cha hai 1an do Jam két qua d6 dai cta canh AB.

4.2, Po chiéu dai trén viing dét doc

Khi do chiéu dai trén ving ddt déc, ta phai do dugc goc doc v hoac do

chénh cao h chia hai ddu cic doan thudc dé tinh s6 cai chinh dwa chiéu dai
nghiéng vé chiéu dai nim ngang, xem hinh 4.7b.

119



4.2.1. Po géc nghiéng v, dé tinh chiéu dai ndm ngang

Ky thuat nay chi 4p dyng khi do chiéu dai v6i do chinh xéc thép. Cong tic
do dugc tién hanh nhu sd d6 hinh 4.7b. Sau khi ¢6 tri s6 khoang céch nghiéng
D clhia méi doan dit thudc va géc nghiéng v tuong ing, ta phai chuyén vé tri s6
chiéu dai nim ngang S.

Khoang cich nim ngang S, dugc tinh theo cong thifc sau:

S, = Dicosy, 4-7)

Vi du: Néu khoang cich S,p duge do bdi hai phan doan vdi tri s0 tuong ing

D,, = 20m; vy, =+ 5457 Dy =40m; vig = 2°317: ta s& tinh dugc:
Sap=Sa1*+SE= 19,90 + 39,96 + 12,17 =72,03m.

Tuy nhién, trong thyc t&€ hién nay dung cu do géc nghiéng v it duge st
dung, ngudi ta thuding dya vo tr s0 chénh cao h dé chuyén D thanh S.

4.2.2. Do chénh cao h, d€ tinh chiéu dai ndm ngang

Khi cin do chidu dai v6i do chinh xdc trung binh, ngudi ta ding thudc thép
c6 phuong trinh va ¢6 2 thang s6 phy khac vach dén milimet & hai dau thudc dé
doc s8. Sit dung mdy thuy chudn do do chénh cao hai ddu thude, ding lyc k& dé
kéo cing thudc, ddng thdi phii do nhiet do dé tinh s& hiéu chinh anh hudng
nhiét do dén chiéu dai do dugc.

Dat mdy kinh vi va sio tiéu dé déng hudng duong thing chinh xdc téi 1’.
Déng thoi véi viec dong hudng phai so bo phan timg doan do bang céch ldy
thuée vai dat cac doan A-1, 1-2,... n-B, c6 do dai ngan hon d¢ dai thude thép
vii centimet va déng coc phu 1, 2,..., n. Boan cudi cing (n-B ) =r phan lé ngin
hon chiéu dai thude. Trén cac coc phu ké vach chif thap lam chudn doc s6 trén
thude thép.

N6i hrc k€ vao hai ddu thuée, hai ngudi kéo thudc sao cho ding bing
lye kéo cang né lic kiém nghiém. Hai nguti doc s6, dua vao thang doc s
phu gén trén thudc va vach chufn trén hai ddu coc, chds cho thudc 6n dinh,
du6i su chi huy cla ngudi ghi s6, phai doc s & cung mot thdi diém. DE nang
cao d6 chinh xac két qua do, trong mbi doan phai xé dich thude va doc sG ba
14n, s6 chénh cha hiéu s6 doc khong vurgt qud = 1mm. Pé cho cong viéc tién
hanh nhip nhang va déng thdi cing mot khoanh khic, thudng ngudi ta quy
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uéc khi ngudi chi huy ho “chudn bi ...kéo!™ thi hai ngudi kéo thudc, va khi
hé "doc sé!" thi ca hai ngudi cling doc s6. S6 doc cha ngudi phia trude (phia
dén diém B) k¥ hiéu 1a T va clia ngudi sau 1a S. Chénh Iéch giita cic s6 doc
(T-8)<+ Imm.

Ding mdy thuy chuin (s& gidi thiéu & chwong 5) &€ do do chénh cao h giia
hai ddu coc & timg doan thudc véi d9 chinh xédc tuang dwong thuy chudn cdp ky
thuat. Néu do chénh cao hai ddu thude 1a h, chiéu dai thudc 1a 1 thi s6 hiéu
chinh chiéu dai cia mot doan thudc do énh budng d6 chénh cao sé la:

hl
o, = —— 4-8
h =T (4-8)
Chiéu dai ndm ngang s& la:
I'=1+ 4, ' (4-9)

Ngoai ra dé tinh dugc s8 hiéu chinh nhiét do, cif mdi lan dat thude nguoi ghi
s& phai do nhiét do khong khi mdt 14n (s do 12 £). Cac s6 do dugc ghi vao s0.

Chiéu dai nim ngang S tinh theo cong thic sau:

S = nly+ 3 (b= a), +r+AS, +AS, + AS, 3-10)

Trong do:
n 13 s& 1an dat thude (s6 doan thudc).
/14 chiéu dai danh nghia mét doan thudc.
a,, b, 12 gid tri trung binh céc s6 doc hai dau thude & doan do thit i
r lagid tridoanlé. _ _
AS, 13 s6 hiéu chinh chiéu dai canh tinh theo s6 caichinh kiém
nghiém chiéu dai thudc: ,
AS, = .8}, - (4-11)
AS, 12 6 hiéu chinh chiéu dai canh do anh huéng nhi¢t do. Ky hiéu t

2 nhiét 49 thudc lic do, t, 12 nhiét do lic kiém nghiém ta s& tinh duge AS, theo
cong thie: ' '

AS, = I8l = Tec.L(t; - to) (4-12)
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AS, 12 s6 hiéu chinh chiéu dai canh do anh hudng cia do chénh
cao hai ddu cac doan thudc: C : :

2
AS, = 81, = - % (4-13)

1iL. PO KHOANG CACH BANG MAY KINH VI QUANG HOC co
DAY THI CU THANG ‘

1. Trudng hop tia ngdm ndm ngang

Phuong phép do chi€u dai tryc tiép chi thuc hién duge khi diéu kién dia
hinh thuan loi. Trong trudng hop phai vugt qua song ngoi, ao, hé... ta phai ap
dung phuong phip do giin ti€p d6 la phuong phép do bing he luéi, chi do
khoang céch goi la day thi cy trong cac mdy kinh vi quang hoc hay mdy thuy
chudn. Phuong phip nay dugc dp dung trong trudng hop do khoang cach ngin
véi 46 chinh xéc khong cao, nhumg n6 ¢é wu diém 13 t6c d6 do nhanh, don
gidn, do duge qua song, hé hep va noi ¢6 dia hinh déc.

Nguyén 1y chung cla phuong phép nay 1a gidi tam gidc thi sai (g6c nhd)
trong mit phing thing ditng chifa tryc ngam CC clia 6ng kinh, hinh 4.8.

Tam gidc thi sai 1a mot tam gidc can c6 dinh & tieu diém kinh vat F cla
méy dat & ddu dudng do A, con ddy ! 12 mét doan théng ma gdc thi sal £ chén
trén mia dung thing ding & diém B cudi dudng do.

Khi truc ngdm CC nim ngang, néu k¢ hiéu € 1a géc thi sai, / 1a ddy, c la
khoang c4ch tinh tir truc dimg VV ciia may dé&n tien diém kinh vat F, theo hinh 4.8,
kboang cdch ngang S s€ la: :

1 7]
S=S =5+f+§-cotg5
I £ (4-14)
Hay: S= c+—2—cotg5

Nhu vay, d6i v6i mot mdy kinh i thi ¢ 13 hing s6, khi d6 khodng cich 8

phu thudc vao géc e va day b.
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Hinh 4.8

Mdy c6 day thi cir théng (day do khoang cich) 12 loai c6 géc thi sai € ¢0
dinh va ddy b thay ddi. Theo cong thic (4-14), néu £ = const thi:

lcotgis— =const =K (4-15)
2 2

Tix (4-15) ta thdy, néu chon goc € = 34’23” thi s& ¢6 K = 100. Lic nay
khoang cach S s€ la:
S=K.l+¢=100+c (4-16)
Trong do:
K = 100 goi la h¢ 50 nhan;
¢ = (& + f) 12 hang s6 cong;
£ 1a tien cy kinh vat
& 1a khoang cach tir tam kinh vat dén truc diing VV cha mdy.
Dé tao duge géc £ = 347237 trén mat phéing ctia mang chi chit thap phai
k& thém hai dudng chi song song va cich déu vé hai phia chi gilta mot
khoang 1a P/2, hinh 4.8, con dé c6 day 1 bién d6i ngudi ta dung mot thude
g goi 1a mia cd vach chia chinh xéc tdi centimet. Gid tri cia khoang p
phu thudc vao tieu cu khinh vat f, va hé s6 nhan K cha mdy. Dé tim méi

quan h¢ ndy ta cé thé phan tich trén hinh 4.8b. Theo tinh chat dong dang
clia tam gidc, bd qua d, ta cb:

a_J

Hay: S
S-@G+f)_J1.
l P’
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Vic=(d+1,) nén:
5oL

[+c
So sanh véi (4-12) ta suy ra: _
. 2 :
K £
cotg =

Céng thitc trén cho thay: d6i véi mot mdy kinh vi ¢6 vat kinh v6i tiéu cu la
f, néu ta chon K = 100 hoic ¢ thich hgp thi s& tinh ra khodng céch p giita hai
day thi cr (hai day chi ngang phu) d€ khéc trén mang déy chir thap phuc vu do
khoang cach.

P6i v6i may kinh vi c6 hé thong dleu quang trong thi ¢é thé bé qua hing
s6 ¢ trong cong thic tinh khoang cich.

Hiéu s6 doc chén boi chi trén T va chi dudi D chinh 13 gid tri khoang céch /.
Néu mia khic vach dén cetimet, s6 doc duge ! trén mia dén milimet h¢ s6
= 100 thi S tvong g ngoai thyc dia chi chinh x4c d€n decimet.

2. Trudng hop tia ngdm nghiéng

Trudmg hop tdng quat clha do khoang céch bing day thi cy thang (luéi
chit thap) 1a mdy ¢6 géc thi sai € ¢6 dinh ma dinh clia né nadm & tiéu diém
kinh vat F, truc ngdm CC 8ng kinh nghiéng mot géc ding v va mia dung
thing ding tai B, xem hinh 4.9.

Hinh 4.9
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Goi ! 1a hiéu s6 doc chan boi hai day thi cu ngang (day trén T va day dudi
D). Theo hinh 4.11 khoang céch ngang S s€ la:

S=ccosv+FDcos(v - %] (a)

Gizi tam gidc FTD d¢€ tim FD:

FD=1 sin 8
51}15 _

Tir tam gidc vuong THN 1a ¢ ﬁ=90° _(v.;.f] va sinf = cos(90" - B),

nén: 2
£
lcos (v + E]
FD=——F——~

sing

Sau phép bien d6i luong gidc ta cob:

COSV sinv

FD=1 - _ e o '
2sin— 2005E (b)
2 2

Thay FD tit (b) vao (a) va bién déi ti€p ta s& nhan dugc cong thitc tdng
quat tinh tri s6 khoang cich ngang kh1 do bing day thi cu thang la:

sin’v
4K
Thuyc t&€ d6i véi mdy didu quang trong thi s6 hang thi hai va thi ba nho, it
anh hudng dén do chinh xéc do khoang cach bing phuong phdp nay nén ta cd
thé bo qua, ngh1a la:

S ; K.lcos™v + é.cosv -1 - (4-18)

S=K..cosv ' o (4-19)

Khi do khoéng cdch bang day thi cu théng trong mdy kinh vi quang hoc, ta
chi can dua vao hai day chi trén vi dudi doc duge doan / chinh xéac dén milimet
vi doc dugc géc ding v thi s& tinh dwoc khoang cédch nam ngang theo cong
thirc trén.
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3. Xac dinh hdng s6 cong ¢ va hé sd nhan K

Trong qué trinh sir dung mdy hing s6 ¢ va K ¢6 thé bi bi€n dong, vi vay
cdn phai x4c dinh lai chiing. Cé nhiéu phuong phép xéc dinh, dudi day chi gidi
thiéu nhimg phuong phdp thong dung nhat.

3.1. Xac dinh hing s6 cong ¢ .

Pé xdc dinh ¢ cin phai biét dugc khoang cach tlr tam kinh vat dén truc
quay ciia mdy (8) va tiéu cu cta kinh vat (f,). Mu6n vay ta lam nhu sau:

Pua mdy ngim viao mdt vat xa khoang 100m, diéu chinh tiéu cy sao cho
anh ctia nd rd nét nhat. Ldy thuéc milimet do khodng cdch tir kinh vat dén
mang chi chir thap s& dugc f, va khoang cach tir kinh vat dén truc quay cua may
chinh 13 8. D6i véi cac mdy didu quang trong, ti€u cy f ludn thay déi theo

khoang cich S nén ¢ thay ddi va K cung thay d6i nhd, nhu vay thyc chat K chi
1a mot hang s gin ding.

3.2. X4ac dinh hé s6 nhan K

D& xdc dinh hé s6 K thuc € ciia may ta 1am nhu sau: Trén bai d4t phang
déng coc A, hinh 4.10, ding thudc thép do cic doan S, déng cdc coc tai 1, 2,

3,.... Dat mdy tai A, dl.IIlg mia thang dimg lan lugt & cdc diém i réi dua vao day
thi cu doc dugc céc tri 56 £

- Theo cong thic (4- 19), ta c6:

S Kl +c¢ (4-20)
|+1 Sl KUHI )

1, 1, h

—

———

A

S5

Vo<
r

1

N4

Hinh 4.10
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Ta cé;

S(u-]) _S.'

K= (4-21)

I(m) _I;
Ldy trung binh cong tri s6 K lam két qua dé ing dung trong do dac.

IV. PO KHOANG CACH BANG MAY TOAN PAC QUANG HOC CcO
DAY THI CJ CONG

Do khoang cich bing céc médy c6 day thi cu thang khi tia ngam nghiéng
phai tinh todn khd phic tap. Dé khic phuc nhuge diém nay nguoi ta ch€ tao
loai mdy cé day thi cu cong ¢ dong dua gid tri khoang cich nghiéng vé khodng
cach ngang.

1. Nguyén |y ciu tao day thi cu cong

Nguyén 1§ chung ciia n6 1a cho gée thi sai & thay déi, hay néi cach khdc 1a
khoang cdch p gita hai day thi cy khong c§ dinh. D& xét nguyén 1§ c4u tao cua
day thi cy cong ta thi€t 1ap m&i quan hé giita khoang céch ngang S véi goc thi
sai € va géc dimg v, hinh 4.11.

S

I

Hinh 4.11
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Vi loai day thi cu cong, tia ngém clia mdy loai ndy di qua giao diém giia
day thi cu dudi (goi 1a day co bén) va chi ding nén trén hinh 4.11 géc v 12 géc

ding va géc €' = % 132 mot nia géc thi sai.
Tir hinh vé ta ¢é: S =D cosv, '
Trong d6 khodng céch nghiéng D ta suy ra duge tif tam gidc ITC:

D=1 sinf

sing
Vi B =90°- (v +¢) nénkhodng cich ngang S La:

S=! cos(v+&')cosv

sin &'

hay: S = l.(cosvcotge’ - sinv) cosv
Dé cho cong thifc trén don gian ta dat:

- (co§v.cotg8’ - sinv) cosv = const = Kp, (4-22)
Khi d6: o

S=Kp.! . _ (4-23)
Mu6n cho Ky, 1a mot hiing s6 (const) thi gbc thi sai € phéi bién ddi theo goc
nghiéng v. Tir cong thic (4-22) ta rit ra:

K, +sinv.cosv

cos’ v

Mat khéc, dua theo cong thic (4-15) va (4-17) dé ép dung cho trudng hop
nay ta co: )

cotge'=

cotge'= zf—
P [

Do dé:

2fcos’v . (4-24)

D= .
K, +sinv.cosv

{ day hai dai lugng f va K;, khong d6i nén khoang cich Py, giita day co bén
va day thi cu cong 12 mot ham s6 bi¢n thién theo géc nghiéng v.

128



* Cach dung ddy thi cy cong:

Tt nguyén 1y cfu tao ta thay
¢6 thé dung dugc day thi cu cong
néu bi€t f va K. Cac dubng cong
s€ dugc khic 1én tdm kinh mong
dat & mit phing mang chif thap

“hodc khic trén ban d¢ ditng. Cich
dung nhur sau, xem hinh 4.12.

Ké mot cung tron H-H véi
ban kinh khoang 3cm. Chi ding
cla day chit thap cit cung nay tai
H,. Trén OH, kéo dai, tir H, ta
dat mot doan Py, = 2f/K,, , nghia Hinh 4.12
la Gng v6i v = 0 theo cong thic
(4-24). Ldy OH, lam chudn
dung cdc géc bién ddi tr 0 d€n + v va - v. Tuong dng vdi mdi géc v, theo
hudng ban kinh tit cung co ban 18y nhiing doan P, tinh theo (4-24). Ndi
cic diém d6 lai ta duge day thi cy cong dD,d 14 day do khodng cédch
ngang.

Ngoai day do khoéng cdch ngang, ciling bing cdch dyng twong tu trong
mdy con ¢6 cic day do chénh cao ma ta s& tim hiéu & chwong 7. Ta thudng

gdp cdc may c6 day do khoang ciach ngang nhu may toan dac Dalhta 010,
Dathta 020 (Dirc), TA-2 (Nga).

2. Phuong phap do khoang cach béng may cé day thj cuw cong

bat méy toan dac 1ai di€ém tram do, dioh tdm, cAn miy chinh xic. Dung
mia thang ditng tai ddu kia cla canh cin do. Quay mdy ngdm mia, dit day co
ban vio mot s6 chin. Can cif vdo /ﬁ{ém giao cit giita day chi cong do khoang
cdch (day trén) doc s6 trén mia, ta duge 56 doc I, nhan véi hang s6 K ta sé ¢6
khoang céch niim ngang giita hai diém.
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nau g

[y

=

=
—
——

Hinh 4.13

Hinh 4.13 13 vi du trudng ngdm cla ong kinh mdy toan dac tu dong Dalhta
010. S& doc theo day co ban (tinh tir d& mia) 12 1m = 100,0cm, s6 doc trén day
chi cong do khoang cach 13 129,2cm. Khoang cich ngang S 1a hi¢u sd doc giita
day thi cu va day co ban (29,2cm) nhan véi hé s6 K cia mdy:

S =K. [ =100 x 29,2cm = 29.2m

V. NGUYEN LY PO KHOANG CACH BANG MAY DO XA DIEN TV

Ngay nay cdc mdy do xa dién tit (EDM - Electronic Distance Measuring)
duge dng dung rat rong rai trong nganh tric dia, dia chinh. Cic mdy nay do
khoang cich dya trén nguyén 1y: Tao mot b6 phan phdt séng dign i, dat tai
mot ddu canh cdn do, ddu kia clia canh dat bo phan phin xa (guong), tin hi¢u
do mdy phét truyén qua khoang cich ti tram may dén guong va phan héi quay
vé, xem hinh 4.14. Néu do duoc thoi gian truyén séng t, bi€t toc d6 truyén séng
V. ta s& tinh duoc khoang céch hai diém 1a:

D= %V.t (4-25)

Van t6c truyén séng V tuong duong van t6¢ 4nh sang (300 000km/s).
Pay la véan t6c rdt 16n nén chi cin mot sai s6 nhd cia phép do thoi glan
cling gay sai s6 rdt 16n dgi véi khoang cédch can do. Pé do dugc khoang
céch véi do chinh xdc 1,5cm thi phai do thoi gian truyén séng vdi sai s6
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nhé hon 107 gidy. Pay 1 d6 chinh x4c r4t cao vi viy phai diing cdc thiét
bi va phuong phdp dac biét mdi do duge thdi gian chinh xdc theo yéu ciu.
Phuong phdp co ban dé xdc dinh thi gian duge ng dung trong cdc may
do dai va cic mdy toan dac dién tir hién nay la phuong phdp do pha va
phuong phap do xung.

Tin hiéu phdtdi ~ _____ -» @

T B

_— Tram guong

Tram may

Hinh 4.14

G day chi gidi thiéu so luge vé nguyeén 1y x4c dinh khodng céch bing céc
miy do xa loai pha va loai xung 1 loai dugc diing phé bién trong cong tic do
dac dia hinh, dia chinh.

1. Nguyén ly phuong phap pha -

Nguyén 1y do khoéng cdch bing cdc may do xa dién tir loai pha 13 dua vao
mdi quan hé giira khoang cich cin do D véi gid tri pha tic thdi ¢ clia séng dién
tir truyén trén khodng cdch d6, hinh 4.15. Day 1a dao d6ng diéu hoa, d6 thi biu
dién 12 mot hinh sin véi budc séng A, chu ky dao dong 1a T ing véi géc quay
chén 2n.

Gia st bo phan phét tin hiéu & diém A ddu dudng do, tai thdi diém t
phét di séng dién tir diéu hoa véi van téc V va ¢ phuong trinh:
e = Ecos (ot + @,) (4-26)
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t+2DiviS~-7

Hinh 4.15

Trong d6 E 1a bién 4o, © = 27if 1a tdn s6 goc va @ 1a pha ban dau.
phuong trinh (4-26), gid tri pha thic thdi clhia dao dong la:
(4-27)
séng dugc bo phan xa dua tr& lai bo thu tin
Lic nay gi tri pha tiic thoi sé 1a:

Trong

L=t + o

Pén diém B cudi dudmg do,
hiéu vo b do pha clia may do xa.

‘= co[t + 32) ro, (4-28)
v
Bo do pha s& do dugc hiéu pha giita hai thoi diém phét va thu ta:
2D
K y=6=6\ =0~ : (4-29)
Vi o = 2naf nén:
2z 2f

woc t6c do v va tin s6 do f chia séng va do duge hiéu
oang cach D. Nhung gia tri W 1a bat k¥, né c6 thé
khéc, bo do pha clia may chi do duogc tri s6 hiéu

Nhu vay, néu bi€t d
pha y ta s€ xdc dinh duge kh
nhd hon hodc 16n hon 27, Mat
pha tir 0 dén 27 Vivay y duoc biéu thi t6ng quat:

y=y +A (4-31)
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Trong &6 ’ Ia gié tri hiéu pha diing bing s& nguyén ldn 27, con Ay la gia
tri hiéu pha trong gidi han mot chu ky (Ay < 2m) xéc dinh dugc bang bd do
pha. Thay (4-31) vao cong thic (4-30) ta cé:

D =(_W_+é£ v (4-32)
2 2m )2f ' : o
Hay biéu thi dudi dang:
p-ni,2v A (4-33)
2 2 2

Trong d6: 4 =% 13 budc séng, N 12 mot s6 nguyén duong hodc s6 0.

Cong thitc (4-33) 1a cong thic tdng quét xdc dinh khodng cach bing céac
mdy do xa dién tir loai pha. Nhin vio céng thic (4-33) ta thay vé nguyén ly
phuong phdp ndy gdn giong phuong phdp do fruc ti€p bang thudc néu nhu
ta tudng tuong 1 thudc c6 chiéu dai / = A/2, chi khic la s& nguyén da tri N
khong thé dém duge ma phai dua vao.cic s6 liéu v, f, Ay va trf gn dting cia D
dé x4c dinh.

Vi cdc may do xa dién tir déu c6 hing s6 K va cdc dai lugng v, £, Ay déu
c6 sai s6, nén cong thiic (4-33) cn phdi cong thém cac sai s& d6. Cong thire
dé tinh khoang c4ch do bing méy do xa dién ti loai pha s€ c6 dang:

A Ay A

D=NE+§-~2—+K+§V+6M+5q_,+5cq (4-34)

Trong d6:
~ K- hiing s6 cia méy;
8, - s6 cai chinh do sai s6 xdc dinh t6c d6 truyén séng (thyc t€
né 12 sai s& x4c dinh hé s6 chi€t sudtn, vi v= Cy/n);
8, - s6 cai chinh do sai s6 xéc dinh tén s6 do;
By - s6 cai chinh do sai s& do hiéu pha;
8- sai s6 quy tam mdy va quy tam guong phén xa;
8cq - sai s6 do Anh huémg cila chiét quang.
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Ngay nay céc mdy do xa dién tir duge ty dong hoé 14t cao, trong may co
c4c phan mém chuyén dung xit 1§ céc s6 do, cudi cing hién 1én man hinh cha
méy két qua chiéu dai canh cén do. Nhiéu may tu dong tinh céc s6 hiéu chinh
céin thiét néu trong cong thifc (4-34).

2. Nguyén ly phuong phap do xung
Hién nay rét nhiéu loai méy do xa dién tit sit dung phuong phdp xung dé do
khoang céch do co sy ti€n bo vuot bac dat duge ctia k§ thuat dém xung dién va

k§ thuat s6. Trén hinh 4.16 mo ta so d6 hoat dong clia may do khoang céch
theo phuong phdp xung.
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|
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MAN HINH HIEN SO Hinh4.16

e e o ————

Qui trinh hoat dong clia miy dugc thé hién trén hinh 4.17. Méy pht ra dao
dong hinh sin 6 tin 56 £, , tdn s6 nay dugc chon mot céch hop 1y cho timg loai
mdy do. Dao dong hinh sin dugc truyén 161 bo phat xung. Khod dién tir dugc
diéu khién b&i mot xung phat di va xung phan héi. Xung phat md khod dién ti,
con xung phan héi s& dong m& khod dién tir, nhu vay khod chi m& khi xung
phat tr may phat t6i hé théng phén hoi va quay tr lai mdy thu, Méy dém s&
dém duoc s6 xung di qua khod dién tit. S xung nay s& ty 1& v6i thai gian tin
hieu di tt méy phét i bo phan phan héi va quay tréy lai may thu. Nhu vay,
khoang cich cén do s& 1a ham s6 clia thoi gian hay s6 Xung d&m dugc. Ta cé:
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D = f(N) e (4-35)

D=Ly
2
r=NT,
p-lrnt (4-36)

Ja
Trong d6: N 1a s6 xung dém duge.
T, 1a chu k¥ phat xung.
V 13 van t6c lan truyén song dién tir.
f, 1a tan sO phat xung.

¢ l1a thdi gian lan truyén tin hiéu di va vé.

fu
Vf\\f/\vf\uf-\v‘f\vf " Tin hieu ra cia Khoi (1)
{ i i — Il I —  Tin hi¢u ra cta khéi (2)
D *  Xung phat
» o Hung phin hdéi
' L//L f‘r /"F/Jl~ V’/’/"/’/’/’/”f/’_‘ t | Khod dién tit
Khoa déné Khoa dién 1l jmd "Khoa déng

Hinh4.17

Tir cong thic (4-36) ta thdy ring khodng cich D ty 1¢ thuan v6i s6 xung
d&m dudgc, do vay burdc song cang nhé thi do chinh xédc xéc dinh khoang cach
cang cao. Ngay nay thanh tyu khoa hoc cong nghé dat tién bd vugt bac trong
ky thuat dien tir va ky thuat xung d3 tao ra dugc xung 4nh sdng cuc ngén, vi
vay may do xa dién tir ing dung k¥ thuat xung c6 d6 chinh x4c cao tuong
nhu céc may tng dung phuong phap pha. Mat khdc, cic may hoat dong theo
phuong phéap xung c6 kich thuéc nho hon va tiéu thy it ndng lugng haon, do
duoc khoang cich xa hon céc may do pha, vi vay phuong phép xung dugce ing
dung ngay cang rong rai.
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3. Phuong phap do va tinh khoang cach bing cac may do xa
dién tir

Cic mdy do xa dién tit c6 bd phan chinh 12 bo do khoang cich. Ngoai ra,
mdy c¢6 bo phén doi tam quang hoc, bo phan can bang va cdc 6c ham, 8¢ vi
dong tuong ty nhu mot mdy kinh vi. Bo phéan phan xa clia mdy 1a mot guang
phan xa, d6 1a mot guong 16m. Guong ¢d thé dat trén gid ba chan hogc dét trén
sao guong, trén d6 ¢6 gén ong thuy rdn dé dung guong thang dimg.

Khi cn do khoang céch gifta hai diém bing mdy do xa dién 1lr, ta dem mdy
dat tai mot ddu canh, dung guong & déu kia ciia canh. Pinh tam, can bing mdy
va guong that chinh x4dc, mdy va guong huéng vé nhau, hinh 4.18.

Sir dung chiic nang do khodng cich ta s& do duge khoang cich nghiéng D
giita tam mdy va tam guong. '

Hinh 418

Néu do duge cac yéu 6 khdc nhw: gée nghiéng V cha tia ngam, do cao
mdy i va do cao guong h, ta s€ tinh dugc cdc y&u t6 cén thiét dé sir dung nhu:
. Khoang céch nim ngang giita hai diém A v2 B:

Su5 = D.cosV (4-37)
- D6 chénh cao giita hai diém A va B: ‘
h,,=D.sinV +i-h, (4-38)

4. D chinh xéac do khoang céach bang c4c may do xa dién tir

Do chinh x4c ciia khodng céch do duge bing méy do xa dién tlr phu thudc
vio rat nhiéu y&u t6 nhu:

- Sai s6 x4c dinh hing s6 cha may;
- Sai s8 xac dinh tdc do truyén séng;
- Sai s6 x4c dinh tdn s& phdt séng cha mdy;
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_ Sai 6 do hiéu pha (véi may do theo phuong phép pha);

- Sai s6 xé4c dinh tén s& phét xung (v6i mdy do phuong phap xung);

_ Sai s6 do anh hudng moi truong (4nh hudng chi€t quang).

Trong thyc t€ sin xudt ngudi ta thudng dung cong thic thuc nghiem dé
d4anh gid do chinh xdc do khoéng cach bang cac mdy do dai dién tir (may st
dung séng 4nh sdng hoac song radio cuc ngan), cong thic c6 dang:

mp=a+bD (4_—39)

Trong d6 céc he s& a, b xac dinh bang thyc nghiém, D tinh bang kilomet.

Vi du: Mdy CT-5 ta c6 mp = 10mm + 5.10°Dkm.

May RED 2 ¢6 mp = Smm + 3.10°Dkm.
M4y TC 500 ¢6 mp = Smm + 5.10°Dkm.

Cau hdi va bai tap chuong 4

1. Trinh bay cdu tao thudc thép. Phudng trinh thudc 1a gi? N6 co vai trd gi trong do
chiéu dai? :

2. Tai sao phai déng hudng dudng thiing khi do dai bing thudc thep? Neu phuong
phap déng huéng.

3. Trinh bay phuong phap do chidu dai bing thudc thep va phuong phap tinh toan két
qua do.

4. Do chidu dai mdt doan théng bang thudc thép, chidu dai thugc 1a /= 20m.

S doan thudc 14 4, @0 chénh cao hai ddu cac doan thude 12 +0,25m, +0,31m, +0,45m,
-0,27m. Hay tinh chiéu dai n&m ngang cba doan thing db.

5. Trinh bay nguyén ly va phuang phap do khoang cach bang may kinh vi quang hoc
c6 day thi cy thng. :

6. Trinh bay nguyén Iy va phiong phép do khoang cach b&ng may toan dac quang
hoc ¢ day thi cu cong.

7. Phuong phap-xac dinh héng s& do khoang cach clia may kinh vI.

8. Néu hguyén ly do khodng cach bing may do xa dién .

9. Pat may toan dac dién {r tai A, ngdm vé B do dugc khoang cach nghiéng 12
S = 498,245m va gbc nghiéng V = »42'21", 44 cao may h = 1,64m, dd cao guong 1a
h, =2,00m. Hay tinh khoang cach n&m ngang va dé _chénh cao gilra hai diém Ava B.
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Chuong 5
PO PO CAO

Muc tigu:

Sau khi nghién clu chuang 5, hoc sinh can hiéu 8 nguyén ly do thuy chudn, nam
chéc cau tao may thuy chudn, biét phuong phap do thuy chudn cdp ki thuat va biét x{t Iy
sd ligu do cao dé tinh ra do cao cac diém can tim.

N&i dung:

Chudng 5 gidi thidu vé nguyén Iy do cao ndi chung va d3c biét 1a nguyén ly do cao
hinh hoc hay con goi 1a do thuy chudn; gidi thiéu ciu tao may, mia thuy chudn va phuong
phap kiém nghiém may; gidi thiéu phuong phap do thuy chudn c3p ky thuat va phuang
phap xi Iy s6 liéu do, tinh dé cao diém cén tim.

L. NGUYEN LY PO CAO

1. Khai niém vé cac phuong phap do cao

Nhur ta di biét, céc s6 liéu do cao 12 mot yéu 16 hinh hoc co ban dé thanh
lap ban d6 dia hinh va phuc vu x4y dung céc cong trinh. Trong chuong 1,
chiing ta da lam quen vé6i céc khéi niém nhw d6 cao tuyét d6i, 46 cao twong doi,
chénh cao, mit thuy chuén géc, mit thuy chudn quy ude, v.v. O chuong nay ta
chi tim hiéu cdc phuong phép thong dung xdc dinh do cao, thuc chét 1a nghién
cttu cac phuong phip do do chénh cao.

Dua vao nguyén 1y hinh hoc hoac vat 1y, ciing nhu thi€t bi va d6 chinh xac
ma c6 nhimg phuong phdp xdc dinh chénh cao khéc nhau. Hién nay trong tric
dia thudng sir dung cac phuong phdp sau day:

1.1. Phuong phap do thuy chuin

Nguyén 1y do thuy chuan (con goi 12 do cao hinh hoc) 12 dya vao tia ngin
ndm ngang, nghia 13 trong pham vi hep coi tia ngén song song v&i mat thuy
chudn va vuong géc véi phuong day doi. Dyung cu do 1a mdy va mia thuy chudn.
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1.2. Phuong phap do cao lugng giac

Nguyén 1y do cao lugng gidc la dva vao méi tuong quan ham lugng gidc
trong tam gidc tao bdi tia ngdm nghiéng, khoang cich giita hai diém va phuong
day doi di qua diém can xédc dinh d6 cao. Dung cu do 13 mdy c6 bd phan do géc
ding (m4y kinh vi, mdy toan dac...).

1.3. Phuong phap do cao thuy tinh

Dua vao tinh chat binh thong nhau cfia chat 1dng. Dung cy do 1a mdy thiy
tinh. Phuong phap nay thudng st dung trong tric dia cong trinh.

1.4. Phuong phap do cao ap ké

Dua vao su thay déi clia dp suét khi quyén theo d6 cao. Dung cu do chi y€u
14 ap k€.

1.5. Phuong phép do cao béing cong nghé dinh vi toan cau GPS

D6 cao cha cdc diém trén miat dft duge xdc dinh théng qua céc s6 ligu
thu tir vé tinh.

Trong chuong nay chi gidi han trinh bay hai phuong phap do cao truyén
théng 12 do cao hinh hoc va do cao lugng gidc, nham phuc vu chil yéu cho cong
tac do v€ ban do dia hinh ty 1& 16n.

2. Nguyén ly do thuy chuin

P& xic dinh do chénh cao giita cdc diém, ngudi ta st dung moét mdy thuy
chudn va mia dting. Khi do, ngudi ta dua truc ngdm cla Sng kinh mdy thuy
chudn vé& vi tri nim ngang va doc s& trén cdc mia dyng thang ding & cac diém
do. C6 hai cach dé xédc dinh chénh cao giita cdc diém [a: Dat mdy giira hai di€ém
goi Ia “Po thuy chudn tir giita” v dat mdy ¢ mot diém va & diém kia dung mia
goi 12 “Po thuy chuéin phia trudc”.

2.1. Do thuy chudn ti giita

Hinh 5.1a m6 t3 phuong phap do thuy chudn tir gita. Nhu ta da bigt, mat
thuy chudn 12 mot mat cong, tuy nhién khi xét trong pham vi hep c6 thé coi mat
thuy chudn 13 mat phing ngang. Tia ngdm truyén thing va song song véi mat
thuy chuén, cdc truc diing clia mdy va mia tring v6i phuong day doi va vudng
géc véi mat thuy chudn, chénh cao giita hai di€ém A va Bky hig¢u 12 h,g:

has=Hg - H, (5-)
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Tai A vi B dat hai mia thing dimg, mia cb khéc vach theo don vi d§ dai,
(cm, mm) va c6 cdu tao nhu da gi6i thieu & chuong 4. Tai khoang giita cla
doan AB dat mdy thuy chudn, médy nay c6 bo phan d€ dua tryc ngam vé vi tri
nim ngang (6ng thuy dai gén trong dng kinh hoac b6 phan ty dong can bang

truc ngdm), 6ng kinh cia né ¢6 cdu tao gin gidng nhu ong kinh mdy kinh vi.

Mat thuy chudn géc
a) b)

Hinh 5.1

A Mat thuy chudn pic

Theo huéng tr A dén B (chiéu miii t&n) ta goi mia dat ¢ diém A
i3 “mia sau” va mia dat & diém B 12 “mia ruée”. Sau khi can bang may dé dua
truc ngim vé vi tri nam ngang, huéng Gng kinh ngim vé mia sau
va dya vao day chi gilta chia 1udi chit thap doc dugc s6 doc k§ hiéu 12 a, sau d6
quay &ng kinh ngdm sang mia trude doc duge s6 doc b, tir hinh 5.1a, ta thay tri
gid va ddu clia chénh cao hyg duge tinh theo hi¢u cla hai s¢ doc nay:

hAB = a - b . (5-2)

Vidy: a=2561; b=1313 ta ¢6 hyg = 2561 - 1313= +1248mm.

Déu (+) c6 nghia 13 diém B cao hon diém A.
Néu do cao clia diém A da biét trudc 1a H, thi o cao chia diém B s 1a:
Hy = Hp + has (5-3)

Khi hai diém A va B cich xa nhau hodc trong truding hop hag qué 16n (dd
déc 16n) cén phai bo tri nhi€u tram mdy, xem hinh 5.1b, lic nay h, 12 tong cdc
3o chénh cao h; cia n tram:

Ry = Z;h" = Za,. —Zb,. | (5-4)
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2.2. Po thuy chuéin phia trude
Gia sit c6 diém M da biet do
cao mdy, dat mdy thuy chuin 6 M
dé x4c dinh do cao cha cic diém
lan can, ching han diém N, ta chi
cin dung mia tai di€m N. Sau khi
dua tryc ngim clla may thuy chudn
vé vi tri nAm ngang ta doc dudc 0
doc trén mia 1a b va do chiéu cao 1
chia may ta sé tinh duge chénh cao
hy. Theo hinh v€ 5.2, 1ach '
By = i - b (5-5)
Hy = (Hy + i) - b

Trén day ta di xétl so bd vé nguyén 1y clia phuong phidp do cao hinh
hoc. Day la phuong phidp don gidn nhat, nhung dat dugc do chinh X4c cao
nhat so véi cac phuong phap do cao khac.

‘Mt thuy chuén géc

Hinh 5.2

I MAY THUY CHUAN CO PO CHINH XAC TRUNG BINH

Dya vio do chinh xdc, mdy va mia thuy chuén dugc phan lam hai loai: Loai
¢6 @0 chinh xéc cao dung dé xac dinh do cao irong lwdi do cao Nha nude; loai
mdy c6 do chinh xéc trung binh ditng d& do d¢ cao cla cic ludi khong ché cdp
thap. O day chi gidi thiéu cdu tao may va mia c6 do chinh xdc trung binh.

1. So d6 cau tao may thuy chudn

Dua vio dic diém cla ba phuong phép dua truc ngam vé vj tri ndm ngang, ta -
thuomg gap ba loai mdy thuy chudn: 1- loai mdy khong c6 vit nghiéng, 2- loai
méy c6 vit nghiéng, 3- loai mdy ty dong can bing truc ngédm. Loai khong cb vit
nghiéng hién nay trong thyc 1€ khong cdn sit dung nén & day chi trinh bay hai
loai 2 va 3. -

Hinh 5.3 mo ta chung nhimg b6 phan chil yéu va ky higu c¢éc truc hinh hoc
cha may thuy chudn. Néi chung, mot s6 b phan co ban nhu dng kinh, dng
thuy, d€ médy, chan may, v.v. chia cic mdy thuy chudn c6 cdu tao tuong i nhu
mdy kinh vi quang hoc ma ta di xét & chuong 3. Dudi day chi khao sit nhiing
dac diém rieng cha hai loai méy thong dung 13 mdy cd vit nghiéng va mdy tu
dong can bing truc ngam.
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1. Kinh vdt

2. Kinh diéu quang
3. Mang chi chit thdp
4. Kinh mat

5. O’ng thuy dai

6. Dé mdy

7. Occan

Hinh 5.3

2. May thuy chuan can biing nhd vit nghiéng va éng thuy dai

C#u tao cha may thuy chudn c6 vit nghiéng va 6ng thuy dai dugc mo ta trén
hinh 5.4. Loai mdy nay c6 hai ddc diém cd ban: Mot la truc ngim cda 6ng kinh
CC khong gén ¢§ dinh v6i truc diing VV clia may mi nhd su diéu chinh cla
vit nghiéng né c6 thé di dong mot gée nho trong mat phing thidng ding chia
truc ngdm CC. Hai la, 6ng thuy dai dugc gén lién v6i 6ng kinh sao cho truc LL
clia né song song vdi truc ngdm CC, khi can &ng thuy cho truc LL nidm ngang
thi truc ngdm CC cling ndm ngang. Vit nghiéng cha mdy thuy chuéin 1a mot vit
vo tan, khi vin vit nghiéng thi mot d4u cha ong kinh c6 thé duoc nang 1én hodc
ha xudng theo ¥ mudn clia nguoi sir dung dé€ dwa bot nudc cia 6ng thuy vao vi
trf can bang.

Ong thuy tron cla mdy thuy chudn ¢6 cdu tao hoan toan giéng nhu ong
thuy cha mdy kinh vi (xem chwong 3). Trong may thuy chudn thudng gin 6ng
thuy tron ¢6 do nhay = =10". Can ct vio bot nudc cha dng thuy tron, ding 3 oc
can clia mdy dé can bang mdy mot cach so bo, duva truc ngdm ctia may vé vi tri
gin ndm ngang.
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Hinh 5.4

1. Dé may 6. Oc ham

Vi O'ng thuy tron 7. Nim vi déng ngang

3. Vit nghiéng 8. Oc diéu chinh é6ng thuy
4 .Nim diéu quang 9. Oc can mdy

5. (j‘ng kinh

~ Dé can mdy thuy chudn mot cach chinh xéc, ta phdi ding 6ng thuy dai.
Ong thuy dai ctia mdy thuy chudn thudng c¢6 do nhay t = 20” hodc 30™. Ong
thuy dai dugc dat c6 dinh trong hop chita 6ng kinh, phai dat sao cho truc cua
ong thuy dai song song Vi truc ngam. Hinh anh hai ddu a va b clia bot nudc
ong thuy dai dugc mot hé thong lang kinh chiéu 1én mat phiang mang chit thap
& khi do ta c6 thé nhin thay anh clia bot nuc trong truong ngdm cla 6ng kinh
gidp cho thao tdc can bing mdy dugc nhanh chéng. Anh bot nudc dugc tach
thanh hai nhénh parabol chuyén dong ngugc chiéu nhau. Khi bot nuéc nam &
chinh giita tic 1a truc 6ng thuy nam ngang thi hai nhdnh parabol hgp nhau
thanh dudng cong tron, xem hinh 5.5.

o

Hinh 5.5
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Sau khi dat mdy, ta diing 3 6c can dé can bing mdy so bo bing 6ng thuy
- trdn. Truéc mbi Hn doc s6, ta diing vit nghiéng diéu chinh dé dwa bot nude cha
6ng thuy dai vao giita (trong trudng ngim ta théy hai nhénh parabol chap khit
nhau) thi tryc ngam s€ & vi tri nAm ngang,

Do yéu céu khi do phai can biing m4y that chinh x4c nén loai may nay vin
¢6 nhugc diém. Cy thé 1a tai méi tram do, khi doc s6 trén mia phdi can bing
bot thuy dai chinh xdc, do vay kéo dai thdi gian do va khi do trong diéu kién
nhi¢t d9 thay déi, c6 gi6 to... bot nuéc s& khong 6n dinh nén két qui do & 6
d6 chinh xdc khong cao.

P¢é khic phuc nhitng nhuge diém trén, nguoi ta ché tao loai may tr dong
can bang truc ngam.
3. May thuy chuan tu déng can biing truc ngim

Nguyén Iy chung ciia loai mdy nay 12 dva vio tinh tu can bang clia con lic
hodc cia bé mat chét 6ng dudi tdc dung cia trong luc. O trang thdi yén tinh
day treo con lic tring v6i phuong day doi, con bé mit clia chat l6ng vudng géc
vGi phuong d6. Tuy nhién, trong cdc mdy thuy chufn viéc van dung tinh chat
ndy dugc thyc hién theo nhiéu phuong thitc linh hoat khac nhau.

B6 phan tu dong can bing truc rgim cla cic may thuy chudn c6 ciu tao rat
da dang. C6 mdy dung h¢ th6ng guong phing dé diéu chinh do léch nghiéng,
¢6 loai méy ding dng thuy dai d€ tr can bing, ¢ loai may ding hé théng con
lac lang kinh d€ tr can bing.

Bo ty dong can bing nhd c6 con ldc ling kinh duge dp dung trong mot so
mdy nhu H-K (Nga), Koni 007, Koni 004, Ni 025, FG 040 (Ditc), Ni BS, Ni-A
(Hungari), v.v. Nguyén Iy hoat dong cita né 1a dua vao tinh chat tr can bing
ctia con ldc va tinh cht lam I¢ch tia ngdm mot cich hop 1 cia hé thong ling
kinh. Hinh 5.6a m6 ta cfu tao b ty can bang nh¥ con Hic lang kinh tiéu biéu,
trong dé gém mot lang kinh tam gidc (1) déng vai trd con lac duge treo bing
hai soi day kim logi nhd (2), cdn hai lang kinh tif gide (3) va (4) duge gén c6
dinh. Vj trf dat cha céc ling kinh nay phai thoi mén theo méi tuong quan hinh
hoc dugc tinh todn chit ché va ché tao chinh x4c.
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Hinh 5.6b 14 so d6 b tu can bang con lic lang kinh trong mdy Ni 025
(Ditc). & day, hai lang kinh tam gidc (1) va (2) duge gén véi con lic (3), con
lang kinh khiic xa (4) duoc gén c6 dinh, con lac dugc dat trong hop dem dé
nhanh chéng can bing va tranh va dap khi di chuyén may.

Hinh 5.6

Sau khi can mdy so bo bing ong thuy tron, tryc ngim bi nghiéng mot
géc nho ¢ thi con lac ciing bi lech so véi phuong day doi mot géc tuong
ng. Lic nay, tia ngim chiéu vao lang kinh tam gidc (1), khiic xa hai lan
qua lang kinh (4) 16i dén gap lang kinh tam gi4c (2) va phan xa ti€p dén
mang chif thap (7). Do lang kinh (4) dugc treo can bang nén két qua la, du
tia ngdm t6i may c6 bi léch khoi vi tri ndm ngang mot lugng € nhung qua
cdc lang kinh né duge bi trir 4€ khi gap day chif thap ta dugc s6 doc tuong
dmg véi vi trf tia ngém nam ngang.

R& rang 13 st dung mdy thuy chuén ¢6 bo ty can bing rdt tién loi va nang
“susit cao hon loai méy c6 vit nghiéng. Khi do chi can bing mdy so bo bing 6ng
thuy tron, khi doc s6 khong nht thiét phai chinh bot nudc cha &ng thuy dai vao
giffa ma cd thé dua vao vach chudn doc duge ngay s6 doc trén mia. Tuy nhién,
khi st dung loai médy nay luon ludn phéi kiém tra bd ty dong cén bang.
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Nhimg nam gin day da xuft hién moét s6 loai mdy thuy chudn dién tir ¢6
mitc d6 tr dong hod cao. Sau khi ngim vao hai mia khéc vach theo nguyén tic
ma hod, d6 chénh cao dugc bo phan CPU trong mdy tinh todn va cho ngay két
qué trén man hién hinh clia mdy. Mdy thuy chudn dién t con ¢6 bd phén tu ghi
va tinh todn do cao 1am gidm d4ng ké thoi gian do dac va ghi chép két qua do &
thyc dia, tang nang sudt lao dong va tranh duge sy nhim ldn cha con ngudi
trong lic do dac.

II1. MIA THUY CHUAN

Tuong éng véi cac loai mdy, mia thuy chudn ciing dugc phan loai theo do
chinh %4c. Loai c6 thang chia vach bang invar ding dé do d6 cao chinh xdc con
loai mia gb hodc nhom dung dé do thuy chudn k¥ thuat.

Mia gd 1a mot thudc thing lam béng gd nhe, it bi co gian boi nhiét do thay
d6i, dai 3m lién, thi&t dién ngang hinh chit I, hinh 5.7a. Hai d4u mia c6 bit kim
loai (1) dé chdng mdn, & doan giia co tay ndm (2) va éng thuy tron (3) d€ dung
cho mia thang ding. Mat clia mia duge son mau tring, trén c6 thang doc s8
dugc chia thanh cdc vach déu nhau 1cm, 18 hop theo hinh chit E gom nam vach.
Ci méi khoang 10 vach c6 dinh s6 decimet tir 00 dén 29. Tuy theo yéu cdu ma
c6 thé ding mia c6 vach khéc son trén mot mat hay hai mjt. Ngudi ta quy udc
mat ¢ ké vach son mau den va ghi s6 00 tir d€ mia 12 "mal’ chinh”', con mat ké
vach son mau dd goi 1a “mdt phu” hay “mdt kiém tra”’. Céch ghi s6 & hai mat
khéng giong nhau, cu thé: Khi do thuy chuén tir gifta thuong phai diing mét cap
mia (hai mia) nhat dinh, cdch ghi s6 & mat chinh cta hai mia 1a nhu nhau tir 00
dén 29, con & mat do thi khong bat dau tr 00 ma mot mia bat ddu tr mot s6 K,
nio d6 (ching han thudng quy dinh 12 K, = 4574) va mia kia 12 mot s6 K,
chénh véi s6 K, 12 100mm (thuong 12 K, = 4474). 86 chénh doc s6 gitta hai mat
den va do clia mot mia duge goi 13 hing s6 K ctia mia do.

K = ag; - agen (5-6)
hay: K+ Agen ~ A0 = 0

Méi mia déu ¢6 tri s5 K riéng, do d6 mdi cap mia ¢6 thé tinh dwgc s6 chénh
hiing s6 K cha chiing:

AK = K] = K2 (5-7)
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Vi c6 sai s6 khic vach nén thong thudng tri s6 AK khéong diing bing 100
ma sai léch mét vai milimet.

Khi tia ngdm nim ngang, theo chi gilta clia mang chit thap (hoic vach
chufn doc s6) ta doc s& trén hai mat ctia ci hai mia s& duge mot cap s6 doc
khéc nhau nhung tri s6 chénh cao phai nhu nhan:

h =850, - bgeyp = 8451 - bgia T AK (5-8)

Nhu vay, khi do thuy chudn ta [u6n luén kiém tra dugc s6 lieu do & timg
tram mdy: SO doc trén mat den va s6 doc trén mat do cha ting mia phai
chénh nhau diing bang héng s6 coa nd, hay: K + (a,,, - a4;) = 0; chénh cao
tinh theo s6 doc mit den va tinh theo s6 doc mat d6 clta mdi cip mia phai
nhu nhau; s6 chénh sé doc khoi ddu clia mat dd cia hai mia, theo 1y thuyét,
phai biang AK.
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Trudng hop do thuy chudn & ving d4m 14y hoac cit x8p, dé tranh mia bi lin ta
phéi diing d€ d& mia hay con goi 1a “céc”, hinh 5.7b. D& mia 1am bang kim loai
nang 2 hodc 4 kilogram, c6 3 chan dé dit ving vang xudng dt, ¢6 nim hinh
cdu dé dung mia chudn xéc khi do cao. Cling ¢6 thé ding loai coc sat dé dong
xudng dat thay cho d€ mia ba chan.

1V, KIEM NGHIEM - PIEU CHINH MAY VA MIA THUY CHUAN

D& dam bao chat luong thanh qua do dat d9 chinh xdc, trude khi dua may
ra sit dung nhat thiét phai tién hanh Kiém tra, kiém nghiém, diéu chinh mdy va
mia that cin than.

1. Kiém nghiém may thuy chuan

L.1. Trinh tu kiém nghiém may thuy chuan

Diéu kién chl yéu cha may thuy chudn la truc quay ciia mdy phai thang
ditng, truc ngﬁm cla may phal ndm ngang trong khi do. Tuy theo dic diém cau
tao cha may ma phai thuc hién kiém nghiém céc diéu kién cia mdy theo céc
trinh ty phit hop. Doi v6i may thuy chudn c6 d9 chinh xac trung binh cén phai
kiém tra va kiém nghiém céc diéu muc chd yéu sau day:

a. Kiém tra va diéu chinh dam bao su 1am viéc binh thudng cdc ac vit cha
m4y nhur vit nghiéng, 6c ham 6ng kinh, 6¢ vi dong, 6¢ can mdy, ¢ diéu quang,
vanh diéu chinh kinh mat, v.v.

b. Kiém tra chét luong va xdc dinh cac tham s6 k§ thuat cta ong kinh nhu
do phong dai v*, truong ngém €, h¢ s nhan khoang céch K, hing s6 cong C....

c. Xdc dinh tri gia khodng chia 1 trén 6ng thuy dai;

d. Kiém tra vA diéu chinh vi trf chudn cia mang chir thap: chi diing va tryc
quay VV cia may phai ném trong ciing mot mat phéng, con chi ngang phai
vudng goc véi nd.

" e Kiém tra va diéu chinh sy can bing hop Iy gitta ng thuy dai v6i ong
thuy tron, va chinh Sng thuy dé dua truc quay clia mdy vé vj trf théing ditng.

f. Kiém nghiém va diéu chinh dieu ki¢n co ban nhat cha may: Truc cla 6ng
thuy dai LL phai song song vdi truc ngim CC. Thong thuong muc kiém nghiém
ndy duge phan thanh hai budc:
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Buéc 1: Kiém nghiém “sai s6 giao chéo” (hinh chi€u cia CC va LL trén
mat phing ngang khong song song). :

Budc 2: Kiém nghiem sai s6 géc i (hinh chi€u CC va LL trén mat phéng
théng dimg khong song song).

g. Kiém nghiem su dn dinh clia truc ngim khi diéu quang.

b. D6i véi mdy t dong can bing truc ngam phii kiém nghiém sai sO tu
diéu chinh cla bo ty can bang.

Cic muc tir a dén e da duge trinh bay & chuong 3 khi nghién citu vé mdy
kinh vi vd méy do xa quang hoc, nén dudi day chi trinh bay céch kiém nghiém
clia cdc muc con lai.

1.2. Kiém nghiém va diéu chinh diéu kién truc ciia ong thuy dai song
song v4i truc ngam "

Nhu trén di néu, dé c6 dugc diéu kign ndy, truée hét ta phai kiém nghiém
va didu chinh cho hinh chiéu cta ching trén mat phing ndm ngang song song
véi nhau, sau d6 méi kiém nghiém va diéu chinh ti€p hinh chiéu clia chiing trén
mat phéng thing ding phai song song.

1.2.1. Hinh chiéu cua truc ong thuy dai va truc ngdm trén mdt phing
ndm ngang phdi song song ( kiém nghiém “sai s6 giao chéo”)

Pit mdy va mia cdch nhau khoang S0m sao cho truc ding (tryc quay) cla
mdy, mot trong ba &c can va tryc chia mia nim trong cing mot mat phiing thang
ditng (cting huéng) nhu hinh 5.8. ' ‘

Ding vit nghiéng hodc 6c (1) dua bot nuéc cia Sng thuy dai vao gilta va
14y s6 doc a, trén mia. Sau d6 van hai 6c (2) va (3) vai vong (ngugce chiéu nhau)
dé nghiéng may sang bén phai va doc s6 a, d6ng thdi quan sit xem bot nude
trén 6ng thuy nghiéng vé phia nao. Sau dé ciing diing hai dc (2) va (3) dua may -
vé vi tri ban ddu xem s doc a; 0 én dinh khong. Tuong ty lai cho mdy
nghiéng sang bén tréi, doc s& a,. Néu trong khi nghiéng mdy sang ca hai phia
phii vA trdi md quan sdt thdy bot nuéc van ding yén hodc chuyén dong cung
mot chiéu thi coi nhu diéu kién da dam bio. Ngoi ra, cé thé dya vao so doc ay,
ag, a, dé kiém tra. Cu thé:

Néu (ag + a)/2 - 8, < 3mm va hiéu (ag - a.) < 8mm ddng thoi trong kbi
nghiéng médy ma bot nudc léch khong qua mot khoang chia thi coi nhu diéu
kién da dam béo.
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Trudng hop diéu kién trén khong
thod man, nghia 14 cé sai sd giao
chéo, thi ding que hiéu chinh dé
chinh lai 6ng thuy theo chi€u ngang,
titc 12 dich chuyén mot ddu Sng thuy
theo phuong ngang d€ hinh chiéu cla
truc 6ng thuy vi cla truc ngam trén
mat phing nim ngang song song
nhau. Tién hanh 1ap lai nhu trén néu
vin chua dat thi kiém tra lai vi tri
chudn ciia mang chit thap. Trudng hop
sai sO giao chéo qud 16n phai dua may

vao xudng stta chira.

Hinh 5.8

Dé han ché sai s6 giao chéo trén cung mot tuyén thuy chudn ti€n hanh dat
méy sao cho &¢ can s6 3 14n luot & hai phia PHAI va TRAI tuyén do.

1.2.2. Hinh chiéu ctia truc éng thuy dai va truc ngdm trén mat phdng
thdng ditng phdi song song ( kiém nghiém sai s6 goc i)

Sau khi kiém nghiem va diéu chinh tét sai s6 giao chéo, nghia Ia hai truc CC va
LL da nim trong hai mat phéng thing ding song song v6i nhau, ta méi tién hanh
kiém nghiém sai s6 géc i. Géc léch giita hinh chi€u hai truc CC va LL trén mat
phéng thing ding duoc k¥ hieu 12 i, vi the con goi 1a “kiém nghiém sai s6 géc 1",
C6 nhiéu phuong phap kiém nghiém géc i, dudi day chi trinh bay mét phuong phap
thong dung.

Noi dung kiém nghiém sai s0 goc i

Trén bai dét cing, chon bon diém A, B, C, D thing hang va ding thude
thép do chiéu dai sao cho AD = 80m, AB = BD = 40m, vA CB = CD = 20m véi
d6 chénh < 0,2m dyng mia that thing démg, xem hinh 5.9.

i 1
b’;

Ah by
a
el i by
a) bl

vyl B e v
< 40m ) 20m K 20m ——3|
Hinh 5.9
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Diu tién ta dat mdy & C, dung mia 5 Bva D. Tir hinh v& ta thdy n€u i =0,
nghia 1a CC//LL, ta doc dugc hai 8 doc chudn a;, by, con néui=z0 thi s& doc
duge hai s6 doc thuc t& 2’ va b’,. Sau d6 chuyén may sang diém A, tuong tyf ta
6 céc cap 56 doc ag, by (Khii= 0) vaa’, b, (khii=0). Gi4 tri ddng cta chénh
cao khi khong chita sai s6 goc i (i =0) s 1a:

hgp = (a, - b)) = (a,-by) (5-9)

Ta cén phéi lap cong thic tinb tri s6 géc i va tim bi¢n phép khéc phuc né.

Néu ky hieu dd chénh s6 doc do géc i gy ra fng voi khoang cach 40m la
Ah (Ah = a’, - a,), theo tinh chét céc tam gidc ty 1€, ddi véi khoang cdch 80m
thi sai s& nay la 2Ah va véi 20m 1a Ah/2. Dé tim Ah ta lan luct xét cho hai
truong hop dat miy & A va C.

_ Khi dit mdy & diém C ndm gilta doan BD, tir hinh V&, ta c6:

. Ah
a, = ———
2 5-10)
. Ah
bl = bl -_"?
Thay (5-10) vao (5-9) ta dugce:
hpp =2, - by - (5-11)

Nghia 12 loai trit dugc Ah do gdc i gay nén.

Tit day ta ¢6 mot nhan x¢€t quan trong: Khi do thuy chudn, néu mdy dat
chinh xdc & diém giita cdch déu hai mia thi trong két qud chénh cao s€ logi tri
duoc sai 56 goc i.

- Khi dat may & diém A, khéc v6i truong hop trén, ta cé:

a,=a’, - Ah

b, =b’-2. Ah (5-12)
R rang 13, bing céch thay (5-12) vao (5-9) ta s€ xéc dinh dugc hrgng Ah:

Ah = hgp- (@72 - b))

Luu ¥ cong thic (5-11) ta cé:

Ah= (- b)) - (@ -b%2) (5-13)

Néu ky hiéu khoang céch AB 12 S va coi goc i rit nho, ta s€ cb:

Ah = Stgi = S.i '
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Tix day ta ¢6 cong thitc tinh géc i:

_An (5-14
i=p )

D6i véi ludi do cao tir hang II trd xudng, trong quy pham quy dinh riang
n€ui> 10” vd Ah > 4mm thi phai hiéu chinh sai sé géc i.

* Cdch diéu chinh sai s6 goc i: ' -

Sau khi tinh dugc Ah theo cong thitc (5-13) ta tinh duge s& doc ding khii=0
theo cong thiic (5-12), ta cd: a, = a’, - Ah sau d6 dyra vio a, dé chinh goc i.

- D6i véi loai may c6 vit nghiéng, ding vit ndy ta dua s6 doc thuc t€ a’, vé
s6 doc ding tri a,. Liic nay bot nuéc trén Sng thuy dai s€ bi lech. Dung que
hiéu chinh dua bot nudc vao giia 1a duge.

- Dé&i voi loai mdy ¢b bd tu can bing ong thuy dai, sau khi tinh dugc a, ta
dua vach chudn vé tring vdi a,. Lic ndy bot nudc s& lech. Dang que hiéu chinh
ta dua né vao giita.

- DGi v6i loai mdy ¢6 bo ty can bing nhd con lic ling kinh, vi khong c6
6ng thuy dai nén sau khi dua bot nudc cha ong thuy trdn vio giita ta phai chinh
mang chit thap sao cho chi giita (ngang) tring véi tri chudn a,.

Sau khi kiém nghiém va diéu chinh xong ta phdi kiém tra lai géc i, néu i
vAn vugt qud han sai thi ti€p tuc 1am lai cho dén khi dat yéu céu. Vi sai s goc 1
luon bién dong nén phai kiém tra hang ngly va ctt 10 ngay phai kiém nghiém
va diéu chinh lai. Bang 5.1 1a vi du mét I4n kiém tra va tinh géc i.

Bdng 5.1: Két qud kiém nghiém géc i
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1.3. Kiém nghiém su én dinh cia tryc ngam khi diéu quang

Khi dat mia cich médy nhiing khodng cich khic nhau, dé s doc rd nét
ta phai diéu quang (di€u chinh tiéu cu). Th&u kinh diéu quang c6 thé bi 10,
di dong khong chinh xdc trén truc ngém, nén gy sai s6, lam cho tryc ngam
khong 6n dinh. C6 mét vai cach kiém nghiém, dudi day chi trinh bay céch don
gian nhdt. , |

Trén bai dit bing 14y diém O lam tam, bS tri mot cung tron ¢6 ban
kinh R = SOm, xem hinh 5.10, trén d6 c6 7 diém dat cich diém A tinh
theo day cung la 10, 20, ... 70m. pat may & O va dung mia 14n lugt tal
chc diém A, 1, 2... 7 vi tién hanh doc s6 trén mia, Xac dinh dugc cic do
chénh cao hy |, hys... hes

Chuyén mdy sang di€m A, ldn lugt
dung mia & céc diém 1, 2, 3, ..., 7, doc
s& va tinh ra chénh cao la h’;;. Khéc véi
trudng hop trén, & day vi khoang cach
khong déu nhau nén luon phai diéu chinh tiéu
cu. Tinh céc do léch Ah = h; - by, néu dé
Jech Ah Ién hon han sai cho phép thi phai
dua mdy vio xudng sua chira. poi véi
may c6 do chinh xdc trung binh thudng
quy dinh Ah < 4mm. Hinh 5.10

2. Kiém nghiém mia thuy chusin

D6i v6i loai mia gd dugc khic vach chinh xac t6i

centimet cén phai tién hanh kim tra va kiém nghiém nd
1an lugt theo 5 diéu muc sau day:
2.1. Ki€m tra so bé chat lugng ctia mia f
Cong viéc niy bao gom:
_ Xem xét lai cach dénh so, chia vach va do rd cha céc
vach chia trén mia.
_ Xac dinh d6 cong clia mia bing céch ding sdi chi cang
qua hai ddu mia. Néu d¢ cong f (d6 hd gifta sgi chi va mat
mia) khong vugt qua han sai cho phép (f < 1cm) thi mia sit dung
duge, hinh 5.11. Hinh 5.11
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. X4c dinh d6 mon cta hai ddu mia bing chch ding thuéc milimet do tir
vach 01 vach 00 cla mia. Khoéng céch nay phai xdp x1 1dm.

2.2. Kiém nghiém va diéu chinh 6ng thuy tron trén mia

Diéu ki¢n dé dyng mia thing dimg 12 truc cha 6ng thuy tron gn trén than
mia phai song song vdi truc dimg cha mia. C6 hai cach kiém nghiém:

a). Dhn'g day doi: Treo mot qua doi iam chudn, diing que chong diu chinh
mép mia song Song véi day doi, néu bot nudc bi léch thi dung que hiéu chinh
cc 6c cha Sng thuy € dua bot nude clia 6ng thuy vao giira.

b). Dung méay: Dat mia cach mdy khoang 20m, can bing may that chinh
x4c. L&y chi dimg cha 1ui chif thap lam chudn diéu chinh cho mia that thing
ditng. Néu bot nudc 1éch thi ding que hiéu chinh dua né vao gilta.

2.3. X4c dinh chiéu dai trung binh 1m va sai s0 ngau nhién cua cac
khoang chia decimet clia mia

Tri s6 chénh cao dugc tinh bdi céc s6 doc trén mia nén sai 56 cha chiéu dai
toan mia va cha céc vach chia trén mia phai xdc dinh dé c4i chinh vao ket qua
do. Viéc xédc dinh chiéu dai trung binh 1m va chiéu dai ciia 1dm trén mia
hay sai s6 ngiu nhién ctia timg decimet clia mia dugc thyc hién nhd mot thudc
chudn, hinh 5.12.

Hinh 5.12

Thudc chudn 1am bing kim loai gian 16 nhod cé chidu dai 1050mm, gom
hai thang chia vach, mot thang ¢6 cdc vach chia lmm, con thang kia chia chinh
x4c t6i 0,2mm, trén thudc co 14p mot kinh lip dé doc s6 va nhiét k€. Dung
thuéc chuin cho phép ta doc s6 chinh xdc t6i 1/10 vach chia nho nhét 12
0,02mm.

Sau day ta nghién ctu cic budc xdc dinh cu thé:
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2.3.1 Xdc dinh chiéu dai trung binh 1 mét ctia mia

Truée khi ki€ém nghiém cdn phai dat thuéc chudn va mia vao phong c6
nhiét do 8n dinh khoang 2 gid. Dat mia 1&én mot mat ban phing va dat thude
chuén 1én mia sao cho mép cila nd song song v6i mép mia. Vi hai ddu cha mia
¢6 thé bi mon nén thudng quy dinh cic khodng kiém nghiém 1a 0,1m + 1,0m;
1,0 + 2,0m va 2,0m + 2,9m. Trudc khi do phai dung bit chi nhon ké nhimg
dudmg sét mép cdc vach cdn doc s&. O hai ddu méi doan phéi doc 6 hai 14n véi
d6 chinh x4c 0,02mm, gitta hai I4n doc phai xé dich thuéc di mot ti dé trdnh sai
s6 hé thong. Phai tién hanh do hai chiéu, trong khi do di va do vé déu phai ghi
nhiét do. Kiém nghiém xong mat den mdi ti€n hanh kiém nghiém mat d6. 86
~ chénh giffa hiéu s6 doc theo chiéu bén trdi vi bén phai cla thude chudn ddi véi
mdi khoang decimet khong dugc vugt qua 0,06mm. Sau khi ki€ém nghiém phai
tinh chiéu dai trung binh 1m va s& cai chinh nhiét d6 clia nd.

Vi du: Chiéu dai trung binh mot mét rén mia A 14 1000,17mm thi sai s6
chidu dai trung binh mot mét trén mia 13 0,17mm. Sai s6 nay cin phéi hiéu
chinh vao két qua do do chénh cao cia timg doan do.

2.3.2. Xdc dinh sai s0 ngdu nhién cia cdc khodng chia decimet trén mia

Céch kiém nghiém cfing tién hanh tuong tr nhy én: Dat thude chuén Gio-ne
1én mia sao cho vach O clia né trliing véi vach O clia mia réi doc s6 & méi vach
decimet (2 14n 12 a, va a',). Tinh tri trung binh clla mdi khoang decimet, sau d6
tinh cdc hiéu s6 cla tri trung binh gilta cic vach decimet lién ti€p nhau. Cic
hiéu ndy 12 sai s6 decimet ciia mia. D6i véi mia ding dé do thuy chudn hang IV
sai s0 A, nay khong vuot qua Imm.

2.4. X4c dinh hing s6 ciia mia .

Nhur d3 gi6i thieu, d€ kiém tra céc s6 doc trong khi do thuy chudn ngudi ta
diing mia hai mat. Hiéu s6 doc gilta mit dé va mat den cla méi mia chinh 1a
hing s6 K ctia mia. D€ xdc dinh hing s6 K, ta dit mdy cdch mia khoang 20m,
cén bing may thuy chudn chinh x4c, dyng mia thang ding trén d€ mia va doc
sG trén mat den. May vin giit nguyén, quay mia sang mit do va doc s6. Hiéu
hai s& doc chinh 12 héng s6 K.
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Vidu: K =6148 - 1574 = 4574. M&i mia cin x4c dinh gid tri K 4 lan
va ldy tri trung binh. Hing s6 cla mdi cdp mia theo quy dinh phai chénh
nhau 100, néu ching khéc 100 thi hing 14y s6 kiém nghiém dé kiém tra
két qua do.

2.5. Xéc dinh s6 chénh diém "0" mat den (hogc mat dd) clia cap mia

Khi do thuy chuén ta phai ding mot cap mia, mia A ¢6 hing sd K,, mia
B c6 hing s6 K, . Ding s6 doc mat den ctia hai mia dé tinh ra d6 chénh cao
gitra hai di€ém dung mia h = a -b. Nhu vay, mudn ¢6 d6 chénh cao ding thi
vach * 0” khéc tit d€ cha hai mia phéi tring nhau. Nhung trén thyc t€, viée
khic vach ban ddu c6 sai s6 va trong qué trinh do d€ mia c6 thé bi mdn, lam
cho d& mia khong tring v6i vach 0-va trong do chénh cao h ¢6 ton tai do chénh
vach 0 clia cap mia. Phi kiém nghiém x4c dinh do chénh vach khong 5.

Ding thudc chudn do d6 dai tir d€ mia dén mot vach decimet 15 nét trén
mit den clia hai mia, dugc s6doclal, vilg,tinhrad = 1, - 1. V6i mat dota
cling lam tuong tu.

Sai s6 nay c6 thé hiéu chinh vao két qua do. Tuy nhién, ta nhén thdy rang
sai § 12 mot hiing s6 d6i véi mébi cap mia, trong khi do thuy chuén chi cén bé tri
cho s6 tram may di tit diém déu dén diém cuéi cla mdi doan do 1a 6 chin thi
sai s6 nay sé bi triét tiéu trong téng do chénh cao trén doan do.

V. TRINH TU THAO TAC VA TINH TOAN TRONG PO THUY CHUAN

Do thuy chudn 12 phuong phdp ca ban ding xéc dinh d0 cao cha cac diém
khong ché tric dia. Sau d6, dat mdy & cic diém khéng ch& dé xdc dinh do cao
chia cac diém cén thiét khéc.

1. B& tri tuyén do thuy chuan

Gia sir ta c6 diém A da biét do cao, cdn xdc dinh d6 cao cic diém B, C, ...,
N, M, ta chon mét dudng do thuan 1gi di tir A qua B, C, M, goi 1a mot tuyén do
thuy chudn. Diing mdy va mia thuy chudn dén d¢ cao tit A qua B, qua C,... dén
M, d6 la chiéu do di. Sau d6, d€ kiém tra két qua do, ngudi ta ti€n hanh do theo
chiéu ngugc lai, tt M, N... v& A. D6 la phép do theo hai chiéu thuén va nghich.
Két qua do tinh theo hai chiéu c6 thé chénh nhau nhung khéng vugt qui han sai
cho phép quy dinh trudc phii hgp véi cap chinh xdc clia phép do thuy chuén.
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D& kiém tra két qua do thuy chudn, ngudi ta thudng bS tr tuyé&n do xudt
phat tir mot diém da bi&t d6 cao chinh xdc, do qua chc diém c4n xéc dinh do
cao rdi khép vé mot diém da bict khdc. Vi dy, Diém A va M d3 biét, cdc
diém B, C, ..., N 1a diém can xdc dinh. Tuyén do kiéu nay goi 12 tuyén do
phit hop, hinh 5.13a. Di€m A goi 1a diém ddu, diém M goi 13 diém cudi
tuyén do. | |

Trudng hop khic ¢o thé b tri tuyén do khép kin, tic 1a bat dau tir mot diém
43 biét do cao R, do qua cac diém chua biét do cao D, E, F.... dé x4c dinh 40

cao chia chiing 11 khép vé diém ban d4u, xem hinh 5.13b.

Hinh 5.13

Thong thudng khi do thuy chuén ngudi ta dung phuong phip do cao
tir gitta dé do 4o chénh cao ¢ ting tram mdy. Méi doan do, vi du doan AB,
6 thé kha dai, khong thé dat mot tram mdy ma phai dat nhiéu tram mdy
lien tiép dé dan do cao 1 A vé B. Tai tram may s6 m, ta dat mia sau lén
méc A, mia trude 1én “géc mia” & diém 1 d€ do do chénh cao h,=(a, - b))
va gift nguyén vi tri mia sau trén céc 1. Chuyén may sang tram m,, mia
truéc | trd thanh mia sau céa tram 2, chuyén mia tir di€m A dén dung trén
c6c & diém 2, tién hanh do chénh cao h,. Sang tram mdy 3, 4. cho dén
tram may cubi m,, mia trudc dugc dat trén moc B do dugc chénh cao hy.
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Téng d6 chenh cao do duge trén n tram méy chinh la do chénh cao cﬁa doan do
AB, xem hinh 5.14.

Hudéng do >

Mat thuy chudn gdc

Hinh 5.14

2. Trinh tu do va tinh toan ¢ mot tram may

Trinh ty do ngém, ghi chép va tinh todn d&i véi do thuy chudn hang III,
IV va thuy chudn k¥ thuat tuong ddi giong nhau. Trong muc nay, ta lay
phuong phap do thuy, chuan ding mia hai mit do theo trinh ty “sau - trudc -
truge - sau’.

Dat mdy & gita hai mia. Néu do thuy chudn k§ thuat thi khoang cich S tir
miy dén mdi mia khong qui 150m vi do chénh Khoang cdch tir
may dén mia trudc va mia sau khong vuot qua 10m. Can bing mdy chinh xdc,
quay médy ngdm mia sau, doc ba s6 doc trén mat den theo thif tu: chi dudi (1),
chi trén (2) va chi giita (3) va ghi vao sé do, xem bang 5.2. Vi du, trong s& do ta
ghi: (1) = 2975; (2) = 2616 va (3) = 2795. Sau d6 quay mdy sang ngim mat
den mia trudc, tuong ty ta doc duge ba s6 doc, vi dy (4) = 0529; (5) = 0172 va
(6) = 0351. D& nguyén mdy, quay mia truGe sang mat dd va chi doc s6 doc theo
chi gifta, vi du (7) = 4825. Quay méy rd v€ mia sau va ciing chi doc méot s6
doc trén mat do theo chi gilfa, vi dy (8) = 7369.

Nhu vay ta da do xong mot tram may. Truéc khi chuyén tram cén phai tinh
todn ngay s6 do: kiém tra s6 doc trén mia theo hing s6 K clia mia bang cong
thitc (5-10): K + den - d6 = 0, trong vi du ta ¢6 (9) = K + den - dd, véi mia
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trudc ta c6: (9) = 4473 + 0351 - 4825 = -1 va (10) = 4573 + 2795 - 71369 = -1.
Tiép theo, tinh chénh cao theo mat den (11) va mat d6 (12) bing cong thitc
(5-12). Trong vi du 1n=3)-6)= 7795 - 0351 = + 2444 va Q=@ -(N=
7369 - 4825 = + 2544 (chénh nhau + 100). Kiém tra theo quan hé
(13)=(11)-(12) = 100 = (10) - (9), trong vi du (13)=0. Tinh tri s6 chénh cao
trung binh gifta mit den vi mat do: (14) = ((11) + (12) - 100}: 2 hay
(14) = (11) - (13). Trong vi du (14) = 2444,

Sau khi tinh dugc chenh cao trung binh, chuyén qua tinh khoang
cdch tit may dén mia sau v dén mia trudc nhu sau: (15) = (1) - (2), trong
vi du (15) = 359; (16) = (4) - O, irong vi du (16) = 357 va s6 cheénh
khoang cach (17) = (15) - (16), trong vi du (17) = +02. Cu6i cung tinh
& chénh tich luy trén mot doan gém nhiéu tram do theo nguyén tac:
(18) = (17) +(18) cha tram do trude. Trong vi du, khi do xong tram 2 ta
thiy s6 chénh khoang cich cha tram nay 1a (19) = +04 nhung téng
s6 chénh lai 1a (20) = (19) + (18) cla tram trwdc; hoac 1a trong vi du:
20y = +04 + 02 = + 06.

Sau khi tinh todn va kiém tra xong tram | néu s6 lieu do déu ndm trong han
sai thi chuyén may sang tram 2, lic nay mia trudc cla tram 1 van giita nguyén
nhimg né doéng vai trd 12 mia sau ctia tram 2 va cong viéc dugc 1ap lai.

Chii y:

- Dé6i v6i thuy chudn k¥ thudt, vi yeu cdu do chinh xéc thép nén trong truong
hop ding mia hai mat, 4€ cho nhanh, c6 thé do theo chuong trinh “sau - sall
- trudc - trudc”, con trong trudng hop ding mia moét mat thi do 2 l4n, 14n do
sau ta phai thay déi chiéu cao mdy khoang 10cm so v6i 14n do trude.

_ Néu vi mot 1y do nao d6 khong ti€p tuc do duoc (ching han sau mot
ngiy do), mudn hnu lai k&t qua dd do cho ngay sau, phai déng 3 “coc nghi”
va xéc dinh chénh cao giifa ching. Ngay hom sau, trudc khi do 1i€p, dé
tr4nh hién tugng coc bi va cham hogc bi ldn, cdn phéi do kiém tra néu thay
coc 6n dinh mdi duge phép do ti€p tir coc nghi dén céc diém khéc cua tuyén
do cao.
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Méu s6 do thuy chuén

Po tir: A dén B Ngay 08 thdng 02 nam 2004
Bt ddu ldc: 7 gio 05 phiit Ngudi do: Ngo Van S8
Két thic lic: 7 gi¢ 26 phit Nguoi ghi: Tao Hung Cudng
Thoi tiét: ram mét Ngudi kiém tra: Quéach Hod
Hinh anh: o nét
Bing 5.2
| e Chidudt | o $5 doc trén mia chenn R
ts;ra; 41 critrén e f,g:‘ f:(::u dei::dé trc::g Ghi chi
do KIC sau omme | 7P| Maden | Matdd o)
Chénh AS TAS -
1 [ | 2975 | (4 [os®| S | @S (@)7369 | (10)=1 K,=4573
@ | % | () |02 T | (61035 (74825 | (@) =1 K=4473
(15 | 39 | (16) | 37 | ST (112444 (1242544 | (15)=0 (1412444 |
any | 02 | (18 | +02
2 | 1517 1442 s | 121 | 5701
0936 0685 | | T | 1183 | 578 0
581 577 ST| o4 | 0% A | 00745
(19) +04 (20)+06
S
bt
ST __]
1) (24) s | @8 (31)
(22) (25) T @ (32)
- (23) (26) ST (0 {33) 34 | 9
(@) 1

3. Tinh toan téng hup timg trang va timg doan

| Dé kiém ira viéc tinh todn cha cdc tram do, sau méi trang cdn chira chd dé
tinh téng hop s6 ligu clia cdc tram ghi. Trinh ty tinh nhu sau:

1=Z(Q1); 22)=2(2) (23)=021-Q22)
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o4 =I@);  @5H=IC) (26)=(24)- 5%
(27) = (23) - (26) = (18) (tram cudi cling trong trang);
28)=3(3)  @9)=I6) (0)=(8)-(29
BH=2x@); (D=7 (33)=G1)-062;
(34)= (30) - (33);

(35) = %{(30) +(33))

Sau khi két thic mot doan do (gifia hai diém g6c) ta ti€n hanhtinh 'toén téng
hop bang cach cong don s6 liéu clia 4t ca céc trang ¢6 chifa s6:Jiéu cla doan do.
Cich tinh trong tir nhu 86 véi méi trang. Trong bang 5.3 12 vi.du tinh cho mét ldn
“do di” ctia mot doan do. Taky hiéu (i’) = (1)

Bdng 5.3: Tinh todn tdng hop két qud do cao tix'A dén B

| @1)36600 | (2435030 | A | (28)30900 | (31)30409
(225194 | (25123625 | T | (2929324 | (3228835
| (23)11406 | (26)11405 | ST | (30001576 | (33)01573

(34)+2 | (35)+ 15745

@7)+01

Sau khi do xong i4n “do vé” ta ciing ti€n hanh tinh todn téng hop nhu ldn “do

di”. Sau d6 tinh tri s¢ khoang cdch va chénh cao trung binh giita hai 14n do, dong
thoi tinh sai s6 khép 0 cao chia doan do:

- Truimg hop tuyén do phit hop:

f. = Thg, - (H, - Hy (5:15)
- Trudng hop tuy&n do khép kin: '

f, = Zhy, _ (5-16)
VA 0 sénh v6i han sai, vi du d6i véi thuy chudn k§ thust

f,, =50 L (mm) (5:17)
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Béng 5.4 1a vi du tinh todn sai s6 khép tuyén do chénh cao.
Bdng 5.4: Bdng tinh sai s6'khép do cao

Khoéng cach Chénh cao Sai 56 khép
Po di: 2,28km Podi:+ 1,576m f, = 1574 - 1577 = +3mm
Do vé: 2.21km Po vé: - 1,572m f .= 10V2.24 = +18mm
TB: 2,24km TB: +1,574m

Viéc tinh todn & ngoai nghiép cudi cling clia mot dudmg thuy chudn 12 phai ci
chinh 4t ca céc sai s6 (dya vao s6 ligu kiém nghiém) vao két qua do. Cong tac tinh
{o4n binh sai & noi nghiép s& duge nghién citu & chuong 7 cla gido trinh nay.

VL SAI SO VA CAC QUY PINH KY THUAT PO THUY CHUAN

Mic dis mdy va mia thuy chudn da duge kiém nghiém va diéu chinh nhung
vin khong thé loai trir dwgc hoan toan céc sai 56. Sy khéng hoan thién cia may
méc thi€t bi, kha nang han ch€ clia nguoi do ngém va anh hudng cta moi
trudng do 12 cdc nguyén nhén gay ra sai s& trong két qua do thuy chudn. Chiing
ta phai x4c dinh 15 c4c nguyén nhin sai 6, quy luat xudt hi¢n cdc sai sG va tim
ra bién phép khéc phuc tam gidm anh hudng clia chiing trong két qué do thuy chudn.

C6 hon 20 loai sai s6 anh hudng dén két qua do thuy chudn. Muyc nay chi
xét cac loai sai s& co ban khi do thuy chudn c6 d¢ chinh xac trung binh. D€ don
gian taky hiéu Ah, i =1,2..)1a timg loai sai s6.
1. Sai s6 do truc ngdm va truc &ng thuy dai khong song song
{Ahy) '

Khi kiém nghiém, ta dd xdc dinh dugc tri s6 géc 1 va di tim bién phap
didu chinh cho né nhé nhét. Tuy nhién, trong thyc t€ géc i vAn tén tai va bi€én dong
nén né anh hudng dén két qué do chénh cao. Tir cong thic (5-14) ta suy ra:

- Néu do thuy chudn phia truée thi anh hudng cla sai s6 ndy s€ la:
Al = =S (5-18)
p
khi i va S cang Ién thi sai s6 nay cang 16n va khong khir dugc.

- Néu do thuy chuén tir giita thi h =a - b, trong s6 doc a va b déu ton tai sai
s6 do gbc i gy ra: ; ;
Ab =-(S,-8,) = —AS (5-19)
P p
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Trong dé: As 12 sai sd chénh khoang céch tit mdy dé€n hai mia trudc va sau.
Dé khir Ah, yéu cdu As phéi bang 0.

Thyc t&, ta khong thé dat may chinh x4c tuyét d6i & giira d€ hoan toan
6 As = 0 dugc. Vi vay, khi do thuy chudn tir giita cdn tuan thit nghiém ngat
cac muc quy dinh vé s6 chénh As cho mot tram do va TAs cho toan tuyén.
Vi du, d6i v6i thuy chudn k§ thuat: i < 20”. As < 10m, nghia I dé cho sai '
56 Ah, £ Imm.

2. Sai s6 do kha nang phéan ly cua ong kinh (Ah,)

Khi doc s6 trén mia, ngodi sai <& 1am tron s6 doc do kha nang phan Iy cua
mét, n€u kha ning phan ly cia 6ng kinh bi han ch€ cling gay nén sai &, sai s6
nay dugc tinh theo cong thitc:

an, =895 | (5-20)
p“ .VI

Trong d6: S - khoang céch tir may dén mia: V* - 46 phéng dai Sng kinh.

Vidu, v6i S=75m, V¥= 30% thi Ah, = 0,73mm. Dé gidm nho sai s6 nay
thi cach duy nh4t 1a khong dat mia qué xa mdy ma phai quy dinh khoang céach
cho phép 16i da tir mdy i mia khi do thuy chuén. Cy thé 1a trong quy pham

quy dinh d6i véi trudng hop do thuy chudn hang IV thi S< 100m, thuy chudn
kg thuat S < 150m.

3. Sai s6 do dung mia bj nghiéng (ah;)

Trudng hgp mia khong céd
ong thuy tron, hoac cé nhung
chua diéu chinh chinh xédc lam
cho truc Ong thuy tron khong
song song véi tryc dimg clia mia
thi khi dung mia s& sinh ra sai s&
do mia nghiéng - k¥ hi¢u 1a Ah,,
hinh 5.15.

Cong thitc anh hudng ciia Ah,
trén mot tram mdy c6 thé xic
dinh duoc:

Hinh 5.15
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Ah, =b - b, = beosee = b (1 - cosx)
hodc:
2
ok, =2bsint L =1 Z 1 p (5-21)
2 2P
Vi du: Véi s6 doc khi mia nghiéng b = 2000mm va géc nghiéng o« = 30’ thi
Ahg = 0,08mm. Thuc t€ vi oc khong én dinh nén khong thé tinh Ah; d€ cai chinh

~ vao két qua do ma chi han ch€ né béng céch dung mia thang ditng dya theo ng
“thuy tron that chuén. :

4. Cac sai s6 do mia (Ahy)

Néu mia bi cong, néu mbi cip mia c6 46 chénh diém “0” va chiéu dai trung
binh 1m trén mia khong diing bing 1m thi céc sai s6 nay s& gay ra sai s6 do
thuj chudn. Dé gidm nhd céc sai s6 n2y cdn thyc hi¢n quy dinh:

- Po cong cha mia nhd hon lcm. Vi 46 cong clia mia khong 8n dinh nén
phai thudng xuyén kiém tra né.

- Sai s6 ngéu nhién chia vach decimet trén mia nh hon 0,5mm.

_ BG trf s6 tram méy trén céc doan do thuy chudn 1a s6 chin dé khir sai s6
~ do do chénh mit den cia cap mia.

5. Sai s& do can biing éng thuy dai (Ahs)

Sai s6 nay sinh ra do 6ng thuy dai khong chudn xdc va do khi can 6ng thuy
" chua dua bot nudc vao vi trf gifta n6 (hai nhanh parabon chua chdp nhau chinh
xéc). Khi nghién citu vé 6ng thuy ngudi ta d3 x4c 1ap dugc cong thitc tinh sai s6
nay la: ‘
= S (5-22)
lopll
~ Trong thyc t€ ngudi ta thudng dp dung cong thikc tinh sai s& do can loai 6ng
thuy ti€p xic (parabon):

™S
Ahy = 25.p"

Vidy: $=T5m, 7" = 15” ta c6 hai gid trj Ahs twong tng 12 0,22mm.

(5-23)
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6. Sai s& do lam tron s& doc (Ahg)

Khi doc s6, thong thudng ta chi wée doc va lam tron dén 0,1 gia tri vach
khiic nho nhat (1) trén mia. Do chinh xéc clia viéc wéc doc nay phu thuoc vao
khi nang phan ly cla mit, do trong sudt cha moi trudmg, 4o day cla vach
chufn doc s6 (day chi ngang), 40 sang chia phorig phia sau mia, do phéng dai
cha 6ng kinh, v.v. Vi thé, sai s6 nay chi x4c dinh duge biing phuong phap thyc
nghiém. Thong thudng ding cdng thitc sau day cha Baslavin:

Ahg = 0,03t+0,196._S—x _ (5-24)
\Y

hoac cong thic gan ding:
Ahy= 0,151 (5-25)

Vidy: t=10mm, S=75, VX = 30% thi Ahg=0,79mm.

7. Sai s& do arh hudéng dé cong qua dat (Ah,)

Trong do thuy chuén con c6 khd nhiéu yéu 16 chia ngoai canh anh hudng
4én k6t qua chénh cao nhu sai s& do tia ngdm bi cong Vi anh huéng d¢ cong
qua d4t va chiét quang.

Trong do thuy chudn hang thép, ta
coi qua d4t 12 khéi cdu c6 bén kinh
R = 6371km. Néu méy dat A, madB
thi tryc déng cha chdng £3p nhaa @ @m
O, hinh 5.16. Néu tia nghm song song
véi mat cdu (coi nhu mat thuy chudn)
thi ta c6 chénh cao:

h AR .im -b
Trong d&:
i, 1a chiéu cao méy; -

b 12 s6 doc trén mia.

Nhung theo nguyén 1y cdu 130, truc
ngim cla ong kinh 13 duong thing song song Vi tiép tuyén clia mat cdu tai
diém J. Vi thé, chénh caodo dugc s& lech vai trl chénh cao thuc mot lugng
Ah, = b’-b D€ xdc 1ap cong thiic Ah, ta xét tam gidc vuong 0jb’, ta co:
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R+i,)+S=[R+iy+ Ah P
hay:
S = 2 (R + i) Ahy + Ab?
i, va Ah, 14t nho so véi R nén c6 thé bo qua iy, va Ah?;. Ta c6 cong thic:
Ab, = st - (5-26)
2R

R6 rang S cang 16n thi Ah, cang 16n. Vidy, 5= 100m thi Ah, = 0,8mm. Khi
do thuy chudn tir giira, tuong tu nhu sai 6 géc i, néu chon khoang cach tlr may
dén mia trudc va mia sau bang nhau thi s€ loai duge saj s@ Ah,.

8. Sai s8 do anh hudng chiét quang dimg (Ahg)

Nhu te di piét, mat do khong khi cang lén cao cang giam va tao thanh timg
16p ¢6 he s6 chi€t sust khéc nhau nén tia ngdm s& bi khtic xa theo duong cong
chiét quang. Str phy thudc clia nd vé6i céc yéu t6 khi tugng & thoi diém do ngim
13 r4t phitc tap. Vi thé, sai s0 chiét quang c6 thé mang ddu am hodc duong 1a
tuy thudc vao hudng 16i clia dudng cong chiét quang sO v&i mat dat. Ngudi ta
xéc lap cong thic gin ding tgnh sai s6 chiét quang ding nhu sau: '

_xS 27
Mhy =k (5-27)

Téng hop sai s6 do anh hudng cha do cong trai dat va sai s6 do anh hudng
clia chiét quang dimg dugc tfnh theo cong thiic thyc nghiém sau:

/= o2 (5-28)
R

Chit 3: Ngoai viéc giam khoang céch tlf méy dén mia, k&t qua nghién ciu
43 dua ra cdc bién phap khéc phuc sai s& chiét quang sau day:

- Do Anh hudng cba mait troi nén dudmg cong chi€t quang ban ngay va ban
dém c6 hudng 16i nguoc chiéu nhau. Vi vay, nén chon thdi gian do la sau lic
mat trdi moc va trude IGc mat trdfi 14n khodng 1 + 1,5 giv;

- Cang gn mat d4t sai s& chiét quang cang Idn, nhung tir 4o cao 1 dén 2m
né turong ximg nhau;

. Cin phai tién hanh do hai chidu véi Khoang thdi gian khac nhau
trong ngay.
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- Sai s6 chiét quang phu thu6c vao dja hinh: Vi dia hinh bing phing va dat
méy & giifa cach déu hai mia thi sai s6 chiét quang coi nhu khong déng ké. Néu
dia hinh ddc thi sai s6 chiét quang d6i véi mia sau s€ }én hon mia trude, vi vay
nén c& gang chon tram may & giita cdch déu hai mia v.v.

9. Sai s0 do may lin (Ahy)

Khi do thuy chuin & nhitng ving d4t mém, chdn mdy s& bi lin. Vi mdy
ldn ty & v6i thoi gian nén &€ gidm bét sai s6 do mdy lin Ah, ngoai viéc
thao tdc tai tram mdy phai nhanh, ta cdn phai chon phuong phap do thich
hop. Ta phan tich trudng hop ding mia hai mat, do theo trinh ty “sau -
trudc - trudc - sau’”

Tir hinh 5.17, ta thdy: Khi mdy chua ldn ta doc duge s6 doc & mit den cla
mia sau 13 a,, khi quay mdy vé mia truéc, may da lin v6i doan Ah, ta doc duge
s6 doc & mat den 1a b’), va ngay tic
khic, quay mia nay sang mat do doc
luén s& doc b’,. Tiép tuc quay mday
sang mia sau va ciling doc s6 mat do,
lGc ndy mdy da lin ti€p Ah nén ta doc
dugc a’,. Tinh chénh cao tuong Ung cila
timg mit, ta co:

hABden =(a - b’y);
hap™ = (8’2 - 07,);

Hay:

hABden = a| - (bl - M)
hup® = (a, - Ah) - b’
LAy tri trung binh chénh cao, ta duge:

hd’ﬂt + hd'ﬂ (al _ bl) + (aZ — bZ)
h.fb 2 = 2

(5-29)

nghia 12 h,, kh6ng c6 sai s6 do may lin Ah.

Tém lai, n€u méy Iin vé6i t6¢c d6 déu thi khi ding mia hai méat va do thec
trinh tr "sau - trudc - trude - sau” 5& han ché sai s¢ do may lan.
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10. Sai s do mia lan (Ah,)

Tuong tu nhu trén, sai s6 do mia lin ciing ty 1¢ véi thdi gian do, vi the dé
giam né, ngoai viéc phai ding d€ d& mia, ting nhanh t6c do thao téc, con phit
khic phuc biing cdch ti€n hanh do hai chiéu (do di - do v€) va 14y tri trung binh.

11. Sai s8 khép gidi han trong do thuy chuan

~ Tren day da gi6i thieu cac nguyén nhan sai s do thuy chudn va cdc quy dinh
k¥ thuat cdn phai thuc hién trong qué trinh do thuy chuén dé ddm bao d¢ chinh xdc
clia k&t qui do. Trong cdc nguyén nhan sai s6 da gidi thiéu c6 mot s sai s6 mang
tinh chét hé théng, mot s6 sai s& mang tinh chat ngu nhién. Cic quy dinh k¥ thuat
nhim giam nho céc sai s6 hée thong, Tuy nhién, khong thé loai trir duge cdc sai s6
ngiu nhién, ching ludn ludn ton tai trong két qua do. Qua nghién ciu, ngudi ta da
xdc dinh dugc cdc han sai cho phép diing dé kiém tra két qué do. Trong quy pham
do thuy chudn c6 quy dinh sai s6 khép gi6i han clia tuyén do thuy chudn khép kin
hoic tuyén thuy chudn néi hai diém da biét d¢ cao chinh xac nhu sau:
- Déi véi lusi thuy chudn hang IIL:

S, =£104L (5-30)
- Déi véi luéi thuy chudn hang IV:
f, =+20 4L (5-31)
- D6 v6i ludi thuy chudn k§ thust: |
S, =250 4L (5-32)

Trong dé: f, tinh bing milimet, chiéu dai tuyén do L tinh bang kilomet.

Vi du: Po mot tuyén thuy chun k§ thuat n6i hai diém hang cao A va B,
¢6 do cao chinh xdc H, = 130,235 m, Hj = 100,010 m, d6 chénh cao do duge la
h=-30,227 m, chiéu di tuyéndola L =4km.

Ta tinh dugc sai s6 khép 46 cao:

f, =-30,288 - (100,010 - 130,245)=-0,053m = - 53mm
do

Sai s6 giGi han:

f,, =£50 JL= +50/4 =+100mm

Tathdy f, < f,,,chingtd rang két qua do trén d3 dat yéu cau.
du

]
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VIL PO CAO LUGNG GIAC
1. Nguyén 1y do cao lugng giac

Phuong phip do cao hinh hoc trinh bay & trén.c6 v diém 14 dat do chinh xéc
cao, nhung d6i véi khu vire dja hinh c6 d6 déc 16n haiic ¢6 chudng ngai vat (song
ngdi, vyc sau...), thi téc d¢ do s8 cham, khé khan va khong kinh €. Trong nhiing
trudmg hop nay, dé xdc dinh do cao cla nhiing diém lu6i khong ché tric dia, nguoi
ta ding phuong phép do cao lugng gidc. '

Nhu ¢4 gi6i thiéu & muc I, nguyén 1y ciia do cao luong gidc.1a dia vao mdi
twong quan ham luong gidc trong tam giac tao béi tia ngdm nghiéng, khoang cach
gita hai diém va d¢ chénh cao can xéc dinh.

So dé nguyeén ly dugc gidi
thiéu trén hinh 5.18.

Gia st, cin x4c dinh chénh
cao gifra hai diém A vA B, ta dit
may kinh vi & A vamia (hoic

.tidu ngim) c6 chiéu cao t da
duoc xéc dinh & B.

Po.chiéu cac midy AJ =i,
sau d6 hudng 6ng kinh ngam vao
diém B’ trén mia, do géc ding v,
déng thdi do do cao tiéu ngdm t.

Tir hinh 5.18 ta co:

hyg=h" +in-t (5-33)
Né&u tinh ci anh hudng ciia do cong.cha qua dat va chiét quang cua tia
ngim f = 0,428/R thi:
hap =h +ip-t+f (5-34)
“Trong &6: 1 - chi€u cao tieu ngim, néu ding mia thi t ja s6 doc trén mia theo
chi giifa clia mang day chif thap.

L
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Tuy theo céc y&u t6 do duge trong tam gide JB’B ma h’ ¢6 thé dugce tinh theo
cdc biéu thitc khic nhau:

1). Néu do dlr(rc géc diing v va khoang céch ngang S thi h’ = S.tgv, lic nay:

hyy=Sitgv +i_-t+f (5-35)
2). Néu do géc thién dinh Z va khoang céch ngang S thi:
hys=ScotgZ +i,- t+f (5-36)

3). Néu sit dung mAy do dai dién ti, ta c6 thé do dugc géc nghiéng v va khodng
cach nghiéng D, 6 chénh cao s tinh nhr sau:
hyg=Dsinv+i, -t+f (5-37)

4). Néu khodng céch S duge do biing day thi cu thing, mia ditng thi theo cong
thitc S = kicos?v (trong d6 I 13 hiéu s6 doc trén mia giita chi dudi va chi trén).

h,s = Klcos*vigv = K . cosv sinv

vi sin2v = 2sinv.cosv nén ta co;

h,g = % KISin2v +i, - t+f (5-38)

5). Trong trudmg hop do v& chi tiét dé v& ban d6, khodng cdch S < 300m c6 thé
bd qua s6 cai chinh f. Khi d6, d€ don gian viéc tinh todn ngudi ta ddnh d4du trén mia
chiéu cao muyc tiéu t diing bang chiéu cao may (t =i,,). Lic nay, ta cé:

hyp = Stgv (5-39)

Hoac:

h,g= % Klsin2v (5-40)

Cic cong thitc trén 4p dung cho phuong phdp do mot chiéu. Trong thuc t&,
dé 1am gidm anh hudng clia sai s6 do chié€t quang, sai s6 do anh hudng do cong
trai d4t va mot s6 ngudn sai s¢ khdc, ngudi ta thudng tién hanh do cao lugng
gidc theo hai chiéu thuan nghich trén timg canh. Tir k&t qua do, tinh dugc

chénh cao do di va chénh cao do vé réi 14y tri trung binh lam tri do chénh cao
chinh xé4c. '

2. Trinh tu do dac va tinh toan trong do cao lugng giac

Dadi véi phuong phdp do cao lugng giic, viéc quan trong nhiét 1a do géc
ding. Trong chuong 3 ching ta da tim hiéu phuong phép do géc dimg. Tuy
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theo phuong phép do khoang cich ma ta tinh dugc 46 chénh cao theo cdc cong
thitc khdc nhau, Sau day ta nghién cifu trudng hop s&t dung may kinh Vi va mia
ditng dé do dong thdi ca goc ding va khoang cach réi tinh 46 chénh cao theo
cong thic (5-40).

Thong thudng 4p dung phuong phdp dat mdy kinh Vi trén tit c& cdc diém cla
mat tuyén dudmg truyén do cao. Khi d6 &6 chénh cao s& duge do di va do vé réi 1y
trung binh. Dudi day gidi thi¢u phuong phap dat mdy kinh vi & mot diém do do
chénh cao dén hai diém l4n can, xem hinh 5.19.

Hinh 5.19

Dit may & diém B, tién hanh doi tam v6i 4o chinh xdc < lem. Can bang
mdy chinh x4c. Do chiéu cao may iz, vidy ig=1,50m ghi vio bing 5.5. Dt
vi tri ban do trdi, quay 6ng kinh ngim mia sau A, ding chi gifta ngdm mot s&
doc trén mia, dé cho dé tinh todn nén dat & s6 doc chin, s6 doc nay chinh la
chiéu cao t,, vi du t, = 1,60m. Ti€p d6 dua vao 1uéi chi chit thap doc s doc chi
trén T, va chi dudi D, dé tinh khoang cdch ngang S = 1/2kisin2v. Vidu, ta cé
ki = (2382 - 0821) x 100 = 156,1m. Can bing bot thuy trén ban do ding va
doc s6 doc géc dimg hai ldn, vi du L, = 90429, L, = 90°43,0 va ldy trung
binh. Vi du: L, = 90°43', R,, = 269"18".

Sau khi do xong 14n thi nht ta chuyén sang do ldn hai bing cich thay doi
chiéu cao muc tiéu i, _

Trong vi du, tacé t’y = 1,80; i=1,50m; Ly, = 90°38.4, R, =269°22"2.

Nhu vay ta di két thic do mia A. Viéc tinh todn dugc tién hanh theo cac cong
thifc da biét va ghi két qua tinh todn vao bang 5.5.
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Bdng 5.5: 86 do cao lugng gidc

S5 hiéu tram méy B Mia sau A Mia tru'dc‘ C
Lindol | Lando2 | Lando1l | Lando2
Chi trén 2382 2581 2319 2520
Khoang Chi duéi 0821 1020 0880 1082
cdch ; 1561 1561 1439 1438
Khodng cdch ngang 156,0 1560 1435 1435
L, 00'429 | 90°38,3 | 88°32.4 | ‘82272
Po | BandouwdiL | L, 43,0 38,5 32,6 272
goc L, | ooa30 | 90384 | 8325 | 887272
aume R, | 260180 | 260222 | 271284 | 271°332
BandophdiR | R, 18,0 223 28,4 333
R, | 269°18,0 | 2697222 | 271°28,4 | 271°322
Sai s6 chi tieu MO +0,5 +0,3 +0,2 +0,2
Gée ding V 0°42,5 09381 | +1°282 | +1°330
Chénh cao h’ =(1/2) Kl sin2v 1,929 1,728 +3,638 | +3.388
$6 doc chi gitta t 1,60 1,80 1,60 1,80
Chiéu cao mdy i 1,50 1,50 1,50 1,50
Do chénhcaoh=h" +i-t 2,03 2,03 +3,58 +3,59
D6 chénh cao trung binh -2,03 +3,58 '

Sau khi do xong hudng A, ta quay méy sang hudng C, thuc hién qué trinh do
tuong tu nhu trén, ghi két qué vao cot mia trudc C trong bang 5.5.

Phén dudi ciia bang 5.5 1a két qua tinh todn:

- Sai- s chi tiéu MO,

- Goée

nghiéng V,

_ D6 chénh cao h giita hai diém Bva A, Bva C, ghi & dong cudi bang 5.5.
- C6 thé tinh ra 6 chénh cao giffa hai diém A va C:
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Cau hoi va bai tap chuong 5

1. Trinh bay nguyén Iy do cao bing may thuy chudn.

2. So d6 cau tao may thuy chudn ¢ gi khac so véi so d6 cdu tao may kinh vi ?

3. Néu dzc diém c4u tao may thuy chudn cb vit nghiéng va 8ng thuy dai.

4, Bic diém cau tao may thuy chuén c6 bd phan tu ddng can bang tryc ngam.

5. Néu trinh tuf kiém nghiém may thuy chudn c6 dd chinh xac trung binh.

6. Trinh bay phuong phap kiém nghiém va hiéu chinh sai s8 giao chéo va sai s6 goc i
clia may thuy chuin.

7. C&u tao mia thuy chudn va phuong phap xac dinh cac hang s6 cia mia.

8. Trinh bay phuong phap do ngdm va ghi chép k&t qua do tai mdt tram may do thuy
chudn.

9. Trinh bay nguyén tic b tri, trinh tuf do ngdm va tinh toan mét tuyé&n do thuy chudn
k§ thuat,
10. Hay gidi thich tai sao khi do thuy chudn, ngudi ta yéu cdu phai dat may & khoang
gitta hai mia?
11. Do cao Iugng giac dugc sl dung trong tridng hgp nao? Phai do nhimg yéu
t6 nao? Néu trinh ty do dac va tinh toan do cao lugng giac tai mét tram may.

12. Hai didm A va B cling cach diém C mét doan 1500m. Tir C do hai goc dimg vé
hai muc tiéu trén, duge goc dimg tuong ing |a +4°12" va 0°35". Hay tinh d6 chénh cao giita
hai diém Ava B.
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Phéin ba
LUGI TOA PO PIA CHINH

Chuong 6

LUGI KHONG CHE MAT BANG

Muc tiéu:

Sau khi hoc chuong 6, ngudi hoc can:

- Hidu m&t s8 van dé khai quét vé i trdc gia Nha nudc, ludi toa 46 dia chinh.

- Hidu vai tro clia ludi khdng ché toa do c&p thap.

- Biét quy trinh va phuang phap xay dung Iu6i khéng ché do v& ban da dia chinh.

Ngi dung:

- V& 1U6i toa dd Nha nudc cb cac vln dé nhu khdi niém, phan hang, dd chinh xac,

c6ng nghé do dac, két qua xay dung udi trdc dia Nha nudc clia Viét Nam va kha néng
{ing dung né trong xay dung luéi toa d9 dia chinh.

- Quy trinh xay dung ldi toa dd dia chinh thiét k&, khao sat, chon diém chén méc,
do dac va xif Iy s6 liéu dé cb toa 0 cac didm dja chinh co s& hang lll, udi toa dé dia
chinh dia phuong c8p 1 va cép 2. '

- Phuong phéap giai bai toan théng dung nhét trong tric dia d6 1a tinh toa d§ vudng
géc phing khi biét chiéu dai canh va goc dinh huéng ho%c tir gia trj toa dé hai diém tinh
ra hai y&u 18 trén.

_ V& Iugi khéng ché do vé s& hoc c&c van dé vé phuong phap b tri Iudi va do dac g
thue dia; phuong phap binh sai gan ding va tinh toa dd cac diém trong Gudng chuyén
kinh v va céc didm giao hoi do goc hosc do canh.
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I. KHAI NIEM

1. Khai niém vé lréi khdng ché tric dia

Trac dia la khoa hoc chuyén nghién ctu v€ hinh déng, kich thude trai dat,
dia hinh mat dét, do v€ cic loai ban d6 va cung cdp s6 lieu cho cic nganh kinh
t€ quéc dan va quéc phong. Dé dat duge muc dich dé trong cong tic tric dia
ngudi ta phai thuc hi¢n hai phén cong viéc co ban 1a xay dung hé théng cic
diém co s& tric dia va do dac dia hinh, do dac dia chinh va céng trinh.

Hé thong cdc diém co sd trdc dia hay mang ludi khéng ché trdc dia la he
thong cdc diém dwge chon va ddnh ddu méc vimg chdc trén mdr dat, chiing lién
két voi nhau 1o thanh cdc mang luoi. Ngudi ta do dac cdc yéu 16 cén thiét, xit
Iy s6"liéu va-tinh ra tog d¢ va do cao cia cdc diém theo mot hé théng toa dé
théng nhat.

Mang ludi-khéng ché trac dia dugc x4y dung theo nguyén tic tir toan dién
dén cuc by, tir d6 chinh xéc cao dén do chinh xdc thdp. Truéc hét ngudi ta diing
mang luéi diém khéng ché c6 mat d¢ thua vi d6 chinh xdc cao phi triim toan.
b viing lanh thé cdn nghién ciu. Sau d6 chém diy bdi céc ludi c6 mat do diém
day hon va ¢6 d¢ chinh xéc thdp hon. Ludi khéng ché cdp thdp nhét ¢6 mat do
va d6 chinh xdc dap tng yéu cdu cia cong tic tric dia chi ti€t nhu do dia hinh,
dia vat, v& ban dd.

Theo cong nghé truyén thong cha Tric dia, ngudi ta xay dung hai hé théng
di€m khong ch€ tric dia, d6 13 Iuéi khéng ch€ toa do mit bing va ludi khéng
ché€ dg cao.

Theo quy m6 va d6 chinh x4c lu(’Ji co s trac dia, ta ¢6 thé chia chiing thanh
ba loai:

- Ludi khéng ché tric-dia nha nudc.

- Ludi khéng ché tric dia khu vyc.

- Ludi khéng ché do vé.

2. Luéi khéng ché tric dja nha nudc

2.1. Phéan cép ludi khong ché trac dia nha nuéc
Lu6i khong ché tric dja.nha nuée cia Viet Nam c& mat phing va do cao
déu dugc xay dung theo tudn tr 4 hang 13 hang I, hang I, hang ITI, v hang IV.
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Luéi hang T phil trim toan qudc, luéi hang I duge chém day vao lué6i hang I,
sau d6 chém day thém bang ludi hang III va hang IV.

Ludi tric dia mat bang dam bao mat do diém trung binh: S00 km? c6 mot
diém hang I, 120 km? ¢6 mot di€m hang 11, 50 km? ¢6 mot diém hang I va 10
km? ¢6 mot di€m hang IV. Khu vyc quan trong ¢6 thé tang mat do diém gap hai
lan mat do trung binh. V& do chinh xdc, luéi tric dia mat bang cia Viét Nam
dam bao sai s6 trung phuong tuong d6i chiéu dai canh hang I 1 1: 400000, canh
hang IV la 1: 70000.

Luéi khong ché do cao nha nude ciing duge x&y dung theo tudn ty 4 hang.
Ludi 49 cao hang I gébm céc tuyén co ban dan tir Hai Phong vé Ha Noi, Ha Noi
- Lang Son, Ha N¢1 - Lao Cai, Ha N6i - Vinh Linh - Sai Gon - Minh Hai. Ludi
hang IL III, TV la dang lu6i chém day vao ludi hang cao. Ludi khdng ché do
cao phuc vu truc ti€p cho viéc do v& ban d6 dia hinh cdc loai ty 1€ va phuc vu
x4y dyng cic cong trinh.

2.2. Phuong phap xay dung luéi toa ddé nha nudc

Vi trf cha cdc diém co sd tric dia trén mit ddt ¢6 thé xdc dinh theo hai
phuong phdp 14 phuong phdp thién van va phuong phdp trdc dia.

Béng phuong phdp quan sdt cdc thién thé trong vii try, tric dia - thién van
cung cdp cho ta toa do dia Iy ¢, X clia cic di€m riéng biét trén mat dat va géc
phuong vi thién van cla cic canh. Do d6 chinh xdc vi tri diém khong cao nén
ngudi ta chi do toa d6 diém géc mang ludi theo phuong phép thién vin. Phuong
phdp do thién van chinh x4c c6 thé xdc dinh géc phwong vi mét canh trén mat
déat chinh xac téi 0",5, do d6 cic géc phuong vi thién vin s& 1a yé€u t6 dinh
hudng géc cla ludi co s& tric dia va c6 thé diing né d€ kiém tra do chinh xdc
do gdéc trong ludi.

Mang ludi co s& trac dia cin phai lién két chat ché, do chinh xdc vi trf
tuong hé gitta cdc diém ddi hdi rat cao do vay ludi co sé tric dia duge xay dung
theo phuwong phép tric dia 13 chinh. Cdc phuong phdp iric dia co ban di va
dang duge sir dung trong thuc t€ 1a phuong phédp do tam gidc, do dudng chuyén
hoic tric dia vé tinh.

- Luéi tam giac: 1a dang co ban nhét cha ludi co s& trac dia. Cic diém co
sG tric dia dugc chon trén mat d4t, chiing lién két véi nhau tao thanh mét mang
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lu6i tam gisc. Trong mot tam gidc ¢6 6 yéu t6 1a 3 gbc va 3 canh, cic goéc
quyét dinh hinh dang clia tam gidc con yéu t6 canh s€ xdc dinh d9 16n cta no.
Viéc lua chon dai luong do s& cho ta cdc dang luéi tam gidc khdc nhau nhu Juéi
tam gidc do géc, ludi tam gidc do canh, v.v.

Khi biét géc phuong vi clia mét canh khoi dau, sé tinh duge géc phuong vi
cta cdc canh khdc. Khi bi€t toa do mét di€m goc $& tinh dugc toa do cac diém
khéc clia 1u6i tam gidc.

- Luéi dudng chuyén: 1a dang udi thong dung trong tric dia. Cic diém co
s& tric dia lién két v6i nhau tao thanh dudng gdy khiic goi la dudng chuyén. Do
t4t ca cdc canh va cic gbc ngodt ciia dudng chuyén s€ tinh truyén dugce cdc géc
phuong vi va toa do tir diém gdc t6i tat ca céc diém khdc.

- Trdc dia vé tinh: 13 chuyén nganh tric dia gidi quyét nhiem vy khoa hoc
va thye tién chia tréc dia bing cdch sir dung ket qué quan trac vé tinh nhn tao.
Qua mot qud trinh phét trién lau dai, dé€n nay hau hét cic nudc trén thé gidi sl
dung hé théng dinh vi ton ciu cia MY, tén ddy du la Global Positioning
System, viét tat 1a GPS.

He GPS st dung 24 vé tinh nhan tao bay trén 6 quy dao & do cao 10900
dam bing 20165 km. Céc tram quan sdt mdt dét thudng xuyen xéc dinh vi tri
chinh x4c cha vé tinh trén quy dao. Théng tin nay duge cic vé tinh thu nhan va
phét déu dan xudng mat d&t. Cdc mdy thu GPS dat tai cdc di€m quan sat, thu
ddng thoi tin hiéu cha it nhit 4 vé tinh trong mot khoang thoi gian nhat dinh.
Sit dung céc phdn mém chuyén dung d€ xit 1y thong tin s& thu dugc toa do cha
diém do trong hé toa d6 khong gian dia tam X, Y, Z hodc vi tri twong hé céc
diém AX, AY, AZ. Hién nay sir dung cong nghé GPS c6 thé x4c dinh vj tri céc
diém doc lap véi sai s6 2 +10m, néu do tuong d6i thi do chinh xéc cdc canh
ciia ludi tric dia c6 thé dat do chinh xdc 6i centimet hogc milimet. Khi xay
dung ludi co sd tréc dia ngudi ta sit dung phép do twong doi.

2.3. Két qua xay dung lu6i toa dd nha nude Viét Nam

Lu6i toa d6 nha nuéc Viét Nam bt ddu duge xay dung tir nhing nam 60
ciia thé ky XX. Dén nay luéi toa do hang I, 1l nha nudc da phl trum toan b
lanh thd, lwdi hang ITI, IV d& dugc nha nuéc xay dung & mot sd ving lanh
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thé. Vigc xay dung Iu6i hang I, 1T dugce thuc hién qua nhiéu giai doan, sir dung
nhiéu phuong phdp do dac khdc nhau.

Bat déu tir nam 1959, da xay dung ludi tam gisc do géc hang I dudi dang
lu6i day dic trén toan bo mién Bac dén vi tuyén 17, sau d6 chém diém hang II
Téng s6 di€m hang I 12 307 diém, s& diém hang II 12 540 diém, canh tam gidc
hang I dai trung binh 25 km, canh tam gidc hang II trung binh tir 13 - 16 km.
Mat d¢ diém trung binh & khu vuc mién Béc khodng 120 km? ¢6 moét diém.
Trong mang ludi tam gidc mién Béc d3 do 14 canh d4y vi 28 diém Laplace. Do
chinh xdc do géc hang [ dat 0”3, hang II dat 17°0.

Khu vic ven bi€n mién trung ti Vinh Linh t6i Thanh phé Hé Chi Minh da
Xxay dL.mg ludi tam gidc do géc hang II. Do chinh xéc dat twong ty nhw mang
lu6i mi€n Bac, thdi gian thi cong vl 1976 d&n 1996.

- Tirndm 1982 t6i 1990 da x4y dung ludi dudng chuyén hang II phil trdm
dong bang Nam bo. Do chinh xdc do géc dat 1”0 va sai s6 trung phuong
tuong ddi do canh dat 1: 180.000.

Ba khu vyc khé khan la Tay Nguyén, Song Bé va Minh Hai da dugc phi
kin nhd mang luéi cic diém GPS, thuc hién vao cdc nam 1991 - 1992. Sai s6
trung phuong tuong d6i do canh dat 1: 400.000.

Dén 1992 mang ludi toa do nha nudc hang I va hang II da pht trim toan
quéc véi gin 600 di€m hang 1, 1200 diém hang 11,70 diém do thién van. Ngoai
viéc do ludi Thién vin- Tréac dia, chiing ta con ti€n hanh do luéi trong luc & hdu
hét cdc viing trén lanh thé va lanh hai.

Mang lu6i toa do nha nudc da duge xit Iy hén hop tdng thé vio thai gian tix
1992 - 1994, ching ta da c6 duge mot mang ludi toa d6 hoan chinh, phi trim
toan quac.

Ngoai mang luéi co ban ké trén, trong thoi gian- qua ta di sir dung cong
nghe Doppler v¢ tinh va cong nghe GPS dé x4y dung ludi tric dia canh dai phd
trum todn quoc va ndi ra cc hai ddo. Nam 1995, Téng cuc Pia chinh quyét
'dinh xay dung mang luéi cdp “O” quéc gia sl dung céng nghé GPS gém 56
di€m tring v6i di€m toa d6 hang I, hang Il v2 13 diém méi.
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Ludi toa do nha nudc Viét Nam xay dung truéc nam 1996 dugce Xl 1¥ trén
bé mat todn hoc Elipxoid thuc dung Kraxovski dugc dinh vi pht hgp véi ldnh
thé va lanh hii nude ta, diém goc toa do 1a diém thién van Lang Trung, Ha Noi,
diém g6c do cao & Hon Dau, D6 Son, Hai Phong. Toa do vuobng goc phang
duoc tinh trén mii chiéu Gauss Kruger 6°. Day 13 h¢ toa 46 HN-72.

Theo Quyét dinh s 83/2000/QD-TTg ngay 12/7/2000 cia Thi wéng
Chinh phi thi tir thang 8 ndm 2001 nudc ta bat ddu sir dung hé quy chiéu va hé
toa do VN-2000. Trong d6 Elipxoid quy chiéu quéc gia la Elipxoid WGS-84
toan cdu duge dinh vi phtt hop véi lanh thé Viét Nam; diém géc toa dé quéc
gia NOO dat tai Vién Nghién ctru Dia chinh, dudng Hoang Qudéc Viét, Ha Noi,
sit dung hé toa do phing UTM qudc t&. Téng cuc Dia chinh da tién hanh tinh
chuyén toan bo céc diém toa do nha nu6c hang I va hang II tir he toa do HN-72
sang hé VN-2000 dé cung cip cho ngudi sit dung.

Qua hon ba muoi ndm xay dung, trén toan qudc da cé tuong doi day du
ludi khéng ché trac dia hang I, I1 vdi céc diém céch nhau khodng 15 km, sai s6
tuong hé vi tri diém ké nhau ¢& 6 -7 cm, sai s trung phuong tuong doéi, chi€u
dai canh yéu dat 1: 200.000.

Mot s6 ving da hoan thanh xay dung luéi toa d¢ hang III, IV, dat sai s6
tuong doi canh y&u 13 1: 100.000 va 1: 70.000. Theo nhiéu tai liéu ddnh gia thi
ludi toa dO nha nudc & cic ving nay dép ing yéu cdu do vé ban d6 dia hinh ty
1¢ 1:1000, tham chi cho ty 1¢ 1:500. Tuy nhién, cdc mang luéi nay khong con
dt mat do cdn thiét dé do vé& ban dé ty 1¢ 1:500 trén pham vi rong vi cdc diém
di mét vh hu hong nhiéu. Thong thudng, khi do v& ban 46 ty 1¢ 16n ngudi ta
phai xay dung ludi toa do ¢6 mat do day va do chinh xéc cao hon ludi toa do
nha nudc hang III, hang IV hién thoi.

3. Ludi khéng ché toa dd dia chinh

Nghién ctu vé dic diém cla lu6i toa d nha nudc ta théy ludi toa do hang
I, hang II phi trim toan by ldnh thé quéc gia, duge do dac v6i do chinh xdc
cao, di xit Iy téng hop cling cdc s6 liéu khac nén né dim bao tinh théng nhét
va he théng trén pham vi c& nudc. Mang ludi nay du diéu kién vé mar 46 va do
chinh xdc 1am co s& dé phit trién 1udi toa do dia chinh trén moi ving lanh thd
cua ca nudc.
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Lu6i toa do hang III va IV nha nudc da dugc xay dung & mot s6 viung, nd
chi dam bao mat d6 va do chinh x4c phuc vu do v& bén d6 dia chinh & khu vuc
nong thon, dit nong nghiép, 1am nghiép. Tuy nhién, vai trd thue t€ cha né rat
han ché vi mang lu6i nay da bi mat mét, bi phd hong nhiéu.

Ban dé dia chinh cin dép ung dugc yéu clu cia cong tic quan 1y dat dai
théng nhat tir Trung wong dén dia phuong nén trén toan linh thd, ban d6 dia
chinh phai 12 mét h¢ thong thong nhat vé co s& toan hoc, do chinh xac. Mt
khéc, thuc t€ dat ra nhu céu phii do v& ban d6 dia chinh & nhiéu viing khac
nhau trong ciing mét thoi gian. Dé dam bao cdc yéu ciu trén, ludi toa do dia
chinh phéi dugc xay dung phi trum toan qudc, c¢6 d¢ chinh xdc déng déu va co
kha nang doc 14p thue hién cho ting Khu vye.

Ngay nay cong nghé GPS di duge ing dung réng rdi trong viéc thanh lap
céc loai ludi tric dia nhd vao khé nang cho do chinh xdc cao, gid thanh ha, thti
gian thi cong nhanh chéng va tién loi. N6 13 yéu t& dam bao k¥ thuét cho viéc
lya chon phuong 4n xay dung luéi khdng ché toa d dia chinh, trong quy pham
goi 12 Lwdi toa do dia chinh.

3.1. Phan cép luéi toa do dia chinh

Phuong 4n co ban dé xay dung ludi toa do dia chinh duge chon hién nay la:
chém vao cde diém hang I, hang Il nha niéc mgt mang luci dia chinh co s¢
do bdng cong nghé GPS, ¢6 d¢ chinh xdc dat tiéu chudn hang Il nha nudc va
mat do diém ngang véi hang IV nha nudc. Nhu vay, luéi dia chinh vira hoa
nhap dugc véi mang ludi toa do qudc gia vira ddp ung yéu cdu do v& ban d6 dia
chinh, t4t ¢4 cdc loai ty Ié trén pham vi toan qudc.

DE tang day mat do diém khéng ché toa d9, ta thuc hién chém day vao
Jui dia chinh co s& bing hai cdp khong ch€ toa do cdp thép d6 13 ludi tog do
dia chinh cdp I va cdp 1.

Khi do v& ban d6 dia chinh bing phuong phép do anh hang khong thi chi
cin xay dung luéi toa do dia chinh cap I va cép II theo khu vic cén thiét @8
phuc vu do néi toa d¢ cic di€m khong ché ngoai nghiép cha cdc khdi tam giac
anh khong gian.
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Khi do v& ban d6 dia chinh béng phuong phdp do truc tiép & thuc dia cin
xay dung ludi toa d6 dia chinh cip 1, cap I rai déu trén toan khu do. Dua vao
ludi toa do dia chinh cdp I, I dé chém day 1u6i khdng ché do ve.

Nhu vay lu6i toa d¢ dia chinh duge phan cdp nhu sau:

- Ludi dia chinh o 50 tra vao ludi toa do hang I va IT nha nudc .

- Ludi toa d6 dia chinh cap [, cip I1.

- Luéi khong ché do ve.

Song song vdi viéc xay dung ludi toa do mat bing, cin xay dung ludi
khéng ché€ d¢ cao nhdm hai muc dich:

- Xdc dinh d6 cao cdc di€ém cla ludi toa d6 mat bing cic cép, phuc vu tinh
chuyén két qua do vé vé mat quy chiéu da chon.

- Phuc vu x4c dinh d¢ cao cdc diém chi tiét khi ¢6 yéu ciu thé hién y&u 6
dia hinh trén ban d6 dia chinh.

So dé phat trién Iuéi do cao phuc vu cong téc dia chinh khong c6 gi khac
biét so vGi ludi do cao thong thudng, tic 13 sir dung luéi d6 cao nha nude hang
I, IL, IIL, IV, khi cdn chém day thi phét trién thém Iudi thily chudn k¥ thuat.

3.2. Yéu cdu mat do diém toa do dia chinh

Mat d¢ di€m khong ché toa do dia chinh 1a s6 luong diém toa do duoc xay
dung trén mot don vi dién tich dé phuc vu do vé ban dé dia chinh. Khi biét mat
d% diém va dién tich khu do, ta dé dang du tinh dugc tdng s6 diém khong ché
can xay dung.

Dé xéc dinh mat 46 diém khéng ché, cdn nghién ciu ba van dé:

- Phuong phép do vé ban d6 dia chinh.

- Ty 1¢ bén d6 dia chinh cin thanh lap.

- Dic diém dia hinh, dia vat, mat d6 thita d4t trén khu do.

Trong giai doan hi¢n nay va nhiéu ndm ti€p theo, hai phuong phdp co ban
dé do V& bin dé dia chinh vin duoc st dung rong rii d6 1a phuong phap do vé
trgc ti€p O thuc dia (phuong phdp toan dac) va phuong phdp do anh hang
khong. Ca hai phuong phdp nay déu cho ta kha ning xdc dinh gia tri toa do
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clia cdc diém chi ti€t. Trén co s& tu liéu do dac, ta c6 thé d& dang thanh 18p ban
dé dia chinh vé trén gidy hoic tao ban d6 s6.

Anh hang khong dang dugc sir dung rong rai dé lap ban d6 dia hinh ty 18
1:2000 va nho hon. Ban d6 dia chinh cé nhitng yéu cdu khic v6i ban dé dia
hinh nén thyc t€ doi héi phai ¢6 nhiing xir 1y riéng trong quy trinh cong nghé
do 4nh nham dap ting do chinh x4c kich thudc cdc thira dat, Bing cong nghé do
anh ¢6 thé lap dugc ban dé dia chinh ty 1é 1: 2000, 1: 5000 & khu vuc dit nong
nghiép va ban d6 dia chinh ty 1& 1:10 000 & khu vyc d4t lam nghiép.

Nhing tién b khong ngimg cha thi€t bi va k¥ thuat do anh cho phép gidm
déng ké s diém khong ché ngoai nghiép, déng vai trd diém khdi tinh cho céc
khéi tang day tam gidc dnh khong gian. Lu6i toa do dia chinh céc cdp chi déng
vai tro diém cd s& trong céc phuong 4n do n6i khéi tang day va do dac kiém tra
két qua tang day, dong thdi phuc vu do v& bd sung & ngoai nghiép khi cdn
thi€t. Néu chi phuc vu cho tang day khéng ché anh thi hoan toan khong can
xay dung ludi toa do dia chinh c&p I, cap II rdi déu trén toin khu do ma ¢6 thé
slt dung cdc di€m dia chinh co s& hang Il 1am diém g6c d€ do GPS xac dinh
toa d6 di€m do nGi cdc khéi tam gidc dnh khong gian. Trong trudng hgp nay
mat d6 di€m khong ché ngoai nghiép s& gidam déng ké.

Phuong phép do v& truc tiép & thyc dia la phu’o‘hg phép co ban, khong thé
thay thé dugc khi do vé& ban d6 dia chinh ty 1é 16n khu vuc dan cu, d6 thi dong
dic, thira d4t nhd, bi che khuat nhiéu. Ban chét cla phuong phép 12 xdc dinh vi
trf tuong d&i clia cic di€m chi ti€t dia vat so v6i diém khong ché do vé biing
cdc mdy toan dac thong thudng hodc cdc may toan dac dién tir.

Phuong phdp toan dac d0i hoi cdc diém khéng ché phai rai déu toan khu do
véi mat 46 diém day dic. Ty 1é ban d6 cang I6n va dia vat che khuat nhidu thi
phai tang s6 lugng diém khéng ché. R rang mat d¢' diém khéng ché phuc vu
do v& ban d6 dia chinh bing phuong phdp toin dac cao hon nhiu so véi
phuong phip do anh,

Trén co s& dam bao d6 chinh xdc vi tri di€m chi tiét cdn v& trén ban d6 dia
chinh & ty i€ xdc dinh va phuong tién miy méc dem ding ma ngudi ta xdc dinh
dugc dién tich khéng ché€ clia mot diém. Tir d6 tinh ra téng s6 diém khéng ché
cin x&y dung trén kKhu do.
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Ludi khong ché toa d¢ dia chinh tir c4p II trd [én 12 co s& dé chém day ludi
khéng ché do v&. Nhu vay, méi t& bén d6 dia chinh cdn ¢6 cdc diém khéng ché
toa d9 dia chinh ti cap II trd 1én. Ty 1& ban d6 cang 16n thi dién tich thuc t€ v&
trén mot 1 ban d6 cang nho, di¢n tich khéng ché clha mot diém cang nhd, mat
d6 di€m khéng ché trén mét don vi dién tich cang cao.

Theo quy dinh trong quy pham hién hanh thi mat d6 diém khéng ché toa
d¢ dia chinh cic cdp cdn dam bao trung binh nhu sau:

3.2.1. Mat d¢ diém toa d¢ Nha nuéc va dia chinh co s6

- B¢ do v& ban dd ty 1& 1: 5000 phai dam bao trén dién tich 20 dén 30 km?
c6 mot diém toa d6 Nha nudc.

- D& do v& ban d6 ty 1¢ 1: 500 + 1: 2000 phai dam bao trén dién tich 10 dén
15 km* c6 mot di€m toa d6 Nha nudc.

- D€ do v& ban d6 trén khu cong nghiép, khu vire d6 thi dién tich thira dat
nho, khu dat c6 gia tri kinh t&€ cao cdn dam bio khodng 10 km? ¢6 mot diém toa
dé Nha nuéc.

- D€ do v& bin dé biing phuong phdp sir dung anh hang khong chi cdn dam
bao 20 + 30 km? ¢6 mot diém toa d6 Nha nudc.

3.2.2. Mdt dé diém toa do dia chinh cdp I, cdp IT tré lén

- D€ do vé ban dd ty 1& 1: 5000 + 1: 25000 phai dam bao trén dién tich 5
km? c6 1 di€m toa d¢ dia chinh cp I, khodng 1 km® c¢6 1 di€m tir dia chinh cép
1 trdy 1én. '

- D€ do v& ban d4 ty 1& 1: 500 + 1: 2000 phai dam bio trén dién tich tir 3
dén 5 km® ¢6 1 diém toa d6 dia chinh cdp I vi khoang 0,7 dén 1 km? ¢6 | diém
toa do dia chinh tir cap II trd lén.

- D€ do v& ban dé trén khu céng nghiep, khu vuc do thi dién tich thira dat
nho, khu dat ¢6 gid tri kinh t€ cao cdn ddm bao khoang 0,5 km? ¢6 1 diém toa do
dia chinh cdp I va khoang 0,1 km? ¢6 1 diém toa ¢6 dia chinh tir cap IT trd lén.

3.3. Yéu cdu d9 chinh x4c luéi toa dé dia chinh
Ludi toa dd dia chinh duge thanh 1ap nhdm phuc vu do v& ban dé dia chinh.
Tinh thong nhét va dé chinh xdc cla ludi toa d6 dia chinh 13 y&u t6 quan trong
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biio dim cho ban d6 dia chinh duge thanh lap & cdc viing khdc nhau vin dong
déu vé chat lugng, dac biét 1a ddm bao do chinh x4c cin thiét clia céc y€u 16
thé hién trén ban do.

Yéu cdu co ban nhét clia ban dé dia chinh 12 thé hién chinh xdc vi tri, kich
thude va dién tich céc thira dat. Trong qua trinh do v& ban dé thi budc quan
trong nhdt 13 dung cdc phuong phdp do nhim xéc dinh vi tri tuong do6i clia cac
dicm dic trung cia dudng bién thira dét so v6i diém khéng ché toa do.

Trong cic quy pham do vé ban dé dia chinh quy dinh sai s6 trung binh vi
tri diém dia vat quan trong, diém dic trung trén dudng bien thita dat so voi
diém khong ché€ do v& gin nhat, sai s6 twong hé vi trf diém dia vat va sai sO
chiéu dai canh thira dat. Dua trén quy dinh nay, ngudi ta xdc dinh yéu cau do
chinh xdc cha luéi toa do dia chinh.

D6 véi ludi toa do dinh chinh co s duge do bang cong nghé GPS, ngudi ta
quy dinh d6 chinh xéc chidu dai canh do va do chinh xédc chiéu dai canh sau
binh sai nhu trong bang 6.1

Bdng 6.1
| Chiéu dai canh Sai s0 trung phuong Sai s6 tuong d6i canh )
(km) chiéu dai canh do sau binh sai
>50 0.08 + 0.00153D 1: 600 000
30-50 0.04 + 0.0025 D 1: 400 000
15-30 0.04 + 0.0025 D 1: 300 000
5-15 0.03 +0.003 D 1: 200000
3-5 0.02+0.004 D 1: 100 000
<3 - 0.03m/S

Trong bang 6.2 néu nhing chi tiéu k¥ thuat co ban clia ludi dudng chuyén
dia chinh cdp I, cap I dugc quy dinh trong quy pham do v& ban d6 dia chinh
ban hanh nam 1999.
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P6i véi khu vue chi do v& ban dé ty 1& 1:1000 va nho hon, & khu virc nong
thon thi cho phép giam do chinh xédc xay dung ludi. Khi dé cic y&u 16 & muc 1,
3 va 4 duge phép tang 1én 1,5 1an; sai s6 khép twong d6i gidi han dudng chuyén
12 1:10000 d6i véi cap I va 1a 1: 5000 déi voi cap 11

Bdng 6.2
STT Céac yéu to chia ludi dudng chuyén Chi tiéu k§ thuat
Cap1l Cap Il
I | Chiéu dai dudng chuyén khong lén hon 4 km 2.5 km
2 | SO canh khéng I6n hon 10 15
3 | Chiéu dai tir diém khéi tinh dén diém nat hoic
gilta hai diém nuit khéng 16m hon 2.5 km 1 km
4 | Chiéu dai canh dudng chuyén:
- Chiéu dai canh 16n nhat 1000 m 400 m
- Chiéu dai canh nho nhit 200 m 60 m
- Chiéu dai canh trung binh 400 m 200m
Sai s& trung phuong do géc khong 16n hon 5 10™
6 | Sai s6 trung phuong tuong déi canh sau binh
sai khong 16n hon 1/50000 i
- D6i vé6i canh duéi 500 m +0.012 m 10012 m
7 1 Sai s6 gi6i han khép géc dutng chuyén +10Vn +20V n
8 ?3;5;0 khép giéi han uong d6i dudng chuyén 1/15000 1/10000

IL. XAY DUNG LUGI TOA P( PIA CHINH
Ludi toa do dia chinh dugc xdc dinh gém 3 cép trung gian dua vio luéi
hang I, hang II nha nudc dé 1a dia chinh co sd, dia chinh cdp 1, dia chinh cap II,
sau d6 phat trién ludi khéng ch€ do v& gom mot hodc hai cip. Do dicu kién k§
thuat va cong nghé da ¢6 nhitng thay déi co ban, cdc dang ludi tam gidc do géc
hau nhu khéng cdn duge sit dung. Cong nghé GPS duge sit dung dé do dac ludi
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dia chinh co sg, con lu6i toa do dia chinh cdp thap hon diing phuong phép
duong chuyén do canh bang mdy toan dac dién tir.

Khi xay dyng lu6i toa d6 dia chinh co s& hoic lwéi dudng chuyén dia chinh
cap I, cdp I phai ti€n hanh theo tuan ty tir thiét k&, chon diém, chon méc, do
dac va x1r 1y s6 liéu d€ c6 dugc toa do cic diém.

1. Thiét k& 1ugi toa dd dia chinh

1.1. Thiét ké lwGi toa do dia chinh co s6

Ludi dia chinh co s& duge xay dyng theo luan ching kinh 1€, k§ thuat
cia dia phuong cdp tinh, thanh phS. Dén nay di c6 nhiéu tinh xay dung
xong mang lu6i co s6 do bing cong nghé GPS phuc vu cong tic dia chinh.
Khi thi€t k€ xay dung luéi dia chinh co s& cdn tuan thi mot s¢ nguyén tac
cd ban sau:

- Bam bao dit mat do diém dia chinh co s can thiét, 1am co s& phit trién
ludi toa d¢ dia chinh cdp 1, cap 2: khoang 2030 km? c6 mot diém GPS déi véi
khu vuc do v€ ban d6 ty lé 1: 5000 - 1: 25000, khoang 10 -15 km? ¢6 1 diém
khi do v& ban d6 dia chinh ty 1¢ 1: 500 - 1: 2000, khoang 10 km® <6 1 diém khi
do v& ban dé dia chinh khu cong nghiép va thanh phd 16n.

* Diémdia chinh co 56
& Diém hang cao Nha nuic

Hinh 6.1
187



- Luéi dia chinh co s3 phai ndi chéic chén véi udi toa do nha nude hang I,
I dé c6 trong khu vic, t2o thanh mot hé théng thong nhét trong hé toa d¢ nha nude.

- Khi xir 1§ s6 liéu c4n tinh chuyén két qua vé mat quy chiéu va he toa 4o
nha nuéc hién hanh.

Ludi dia chinh co s& do bang cong ngh¢ GPS thuong duge bd tri thanh
dang ludi co ban 1a {u6i tam gidc day dac, dam bao mang Iudi trén phai ndi it
nhét 3 diém toa do nha nudc hang [ hang II. Cic diém hang cao nén chon theo
phuong dn phan bo déu xung quanh ludi cdn xay dung, Xem hinh 6.1.

1.2. Thiét ké ludi toa do dia chinh cap 1, cap Il

Ludi toa do dia chinh cap 1 va cap II hién nay chii yéu duge xay dung theo
phuong phéap do duong chuyén. Trirde khi (hiét k& ludi toa do dia chinh cip L, 1
cin tim hiéu ky nhiém vu do, ty 1¢ bin d6 dia chinh 16n nhdt cdn do V&, cic
diéu kién tu nhién, kinh €, xa hoi cha khu vyc do, dinh gia kha nang k§ thudt
va thiét bi ctia don vi thi cOng.

Thu thap ddy di tai liu trhc dia, ban d6 da 6 trén khu do nhu ban d6 dia
hinh cc loai ty 1&, cdc diém khong ché toa d6 va dd cao da xay dung & giai
doan truge. Khio sat khé ning sit dung clia tai lidu Tric dia - Ban do, dac biét
1a 5o d6 vi trf diém khong ch€ va tim cho duge cdc diém mdc & thuc dia. Danh
ddu céc diém khong ché hang cao con sir dung dugc lén ban d6 dia hinh.

Khi thiét k& duong chuyén dia chinh cdp 1, 2 cAn phai dam bao céc yéu cau
k¥ thudt sau:

. Dam bao mat dé diém theo cic diéu kién dac trung clia khu vuce dové:d
cac do thi trén dién tich 70 = 100 ha c6 mot diém dia chinh 1 va 10 ha c6 mot
diém dia chinh 2, & ving cin do vé ban d6 ty & 1:500 - 1:2000 trén dién tich
khoang 3 + Skm? c6 mot diém cép 1 va 0.7 + 1 km? ¢6 1 diém dia chinh 2. Dé
do v& ban d6 dia chinh ty 1& L: 5000+ 1: 25000 chi cén 5km? ¢6 1 diém dia
chinh cédp 1.

- Dang ludi dudng chuyén cfp 1 va cdp 2 Ia dang ludi gdm nhicu dudng
chuyén tao ra nhiéu vong khép Kin, nhiéu diém nit. NG bao gbém cdc tuyén
u6i diém hang cao voi diém nit hoac n6i 2 diém nit. Chiéu dai canh va téng
chiéu dai dudmg chuyén phai dam bio theo chi tiéu quy pham nhir di néu trong
bang 6.2.
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- Céc tuyén dudng chuyén nén chon dang dubi thing.

- Chiéu dai céc canh trong tuyén dudng chuyén nén bé tri déu nhau, khéng
cé canh quéd ngin, khong bé tri hai canh lién ti€p nhau c¢6 d6 dai chénh nhau
qué 2 lan.

- Khi hai dudng chuyén song song nhau-va cich nhau dudi 400m d6i véi
cip 1 va 150m d6i véi cap 2 thi phai do néi vao nhau.

- Khi dudng chuyén ngin hon 600 m déi véi cdp I, va 400 m d6i véi cap 1l
thi cdn dam bao sai s khép tuyét d6i (fg) khong lén hon 4 cm.

- Tai cdc diém hang cao & ddu tuyén dudng chuyén phai do 1 goc néi gilta
canh dudng chuyén véi canh ctia Iu6i hang cao ¢6 phuong vi géc chinh xdc. Céc
diém do n6i phuwong vi phai rai déu trong ludi dudng chuyén. Géc ndi véi canh
hang cao phai 1én hon 20°. Ludi dudng chuyén cép I, cip II ¢6 dang nhur hinh 6.7.

2. Khao s4t chon diém va chén méc

2.1. Chon diém chon mdéc dia chinh co s¢ GPS _

Diém dia chinh co s& do bing cong nghé GPS duge chon & thuc dia cin
dam bao mdt s6 yéu cau sau:

- Vi tri dat méc phai én dinh, vimg chéc, khéng bi trugt 16, sut Lin.

- Thu4n tién cho viéc phat trién dudng chuyén dia chinh cap 1, cdp 2. Pam
bao théng hudng t6i 2 diém an c4n d€ lam canh m& ddu do néi phuong vi cho
lu6i clp thap.

- D4m bdo géc nhin bau troi tai diém quan st khong bi che khuat 12 150°,
tiic 1a goéc diing tir diém GPS dén dinh céc chudng ngai vat & xung quanh nd
khong nho dudi 15°, hay 14 gée ngudng cao (géc diing gidi han) d6i véi v¢ tinh
s& quan sat 1a 15°.

- Diém GPS phai cich xa cdc dai phdt séng dien 1Y tir 500m tr leén dé
khong bi nhiéu. |

Mdc toa do dia chinh co s& 1a loai méc bé tong hai tdng, c6 ddu sit dinh
tam & ca ting trén va tdng dudi. Méc duge chon sau dudi mat dat tir 30 dén
50cm. Xung quanh méc c6 xay tudng bao vé bang bé téng, xem hinh 6.2.
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4

Hinh 6.2

2.2. Chon diém chén méc dudmg chuyén cip 1, I

Khi thiét k& Juéi dudng chuyén trén ban dé cdn chd ¥ ddm bao cic diém
dugc rai déu trén khu do. Mat khic, cdc tuyén dudng chuyén ciing nén bam
theo cic truc giao thong, cdc dudng phoé dé tién loi cho ngudi thi cong. Khi
chon diém & thuc dia can chd y:

- Dam bao thong hudng, do gée va do canh tién lgi. TOt nhét 1a truc tiép dat
dugc chan mdy trén mat dat dé do.

- Vi trf méc phéi tién lgi cho viéc phét trién 1udi cap thap. Trong thanh phé
thi nén chon & trén he phé, & géc ngi ba, ngi tu, trdnh dat méc dudi long dudng.

- Diém duoc dat & ving c6 nén ddt 8n dinh dé bao quan mdc, trdnh va dap,
trugt 1. |

- Hudng ngim khong di qué gdn cdc chudng ngai vat dé giam anh hudng
clia sai s& chiét quang cuc bo.

- Trudng hop dac biét do trong thanh phé c6 th€ chon diém trén mai bang
cée nha cao tdng d4 6n dinh, vimg chéc, khong c6 hién tuong lin va bién dang.

Mdc dudng chuyén cip I 1a loai méc bé tong cao 50 cm, day 40 x 40 cm,
mat 20 x 20 cm; méc dudng chuyén cap II ¢6 kich thude tuong tng 12 40 x 40 va
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15 x 15 cm. Trén dinh méc bé t6ng c6 gin ddu méc béng st hodc bing thép, trén
dinh ¢6 vach chif thap lam tam mdc, xem hinh 6.3.

+ Diém dia chinh & viing nong thon phai chon sau dudi mét dét 30 + 40 cm,
sau khi d4y ndp bé tong bao vé phai 14p dat va lam ranh thodt nudc xung quanh.

+ Diém dia chinh trong céc do thi thudng duoc chon trén hé phd, phia trén
khong 14p dit ma ding tdm day bing bé tong €6 kich thude 50 x 50 x 10 cm
dit cao ngang mat hé ph6 d€ bio vé, trén c6 ghi s6 higu moc.

w/ < c A \—\J_
. |
.

{a). Méc dia chinh
ki vie nong thon

N d >

2 T

\ TCDC

bCI

: . -—-—l——- (b). Méc dia chinh
——h —W ddit trén hé phé’

Hinh 6.3

Sau khi chon diém, chon méc phai lap & ghi chd diém va ban giao méc
cho don vi hanh chinh sd tai bao vé. '
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3. Do dac luéi toa do dia chinh

3.1. Do ludi dia chinh co s& GPS _

Khi do dac ludi dia chinh co s& bing cong ngh¢ GPS s& sit dung cdc may
thu tin hiéu vé tinh loai Trimble Navigation Surveyor: 4000 ST, 4000 SST,
4000 SE, 4000 LS,.... v& cdc mdy c6 do chinh xdc tuong duong.

Ta c6 thé tém tét quy trinh do qua cédc bude sau:

3.1.1. Lap chuong trinh do

Trude hét cén x4c dinh lich xust hién vé tinh trén bau troi khu do. Chay
chuong trinh mdy tinh chuyén dung, dua vio chuong irinh cdc tham s6 nhu
khoang thoi gian s& do trong ngay (vidu tir6 dén 19 gid), s6 lugng v¢ tinh 16
thiéu (4 hodc 6 vé tinh), géc ngudng cao clia vé tinh (15°). M4y s& chi cho ta
lich xudt hién vé tinh trong tim quan sat tir cac diém trong khu do. C6 thé in
lich xuat hién vé tinh ra gidy va v& dugc so d6 phan bd vé tinh cung hudng
chuyén dong clia né trong hé tog dg chan troi.

Can c vao lich vé tinh ta 1ap chuong trinh do cho titng tram mdy, cho
timg mdy thu theo ngay git da lya chon.

3.1.2. bo dac

- Pem may dén diém do.

- Dt mdy, quy tam, can bing mdy. Trudng hop mdy co anten roi s& dat
méy theo so d6 nhu hinh v& 6.4.

anten

Hinh 6 4
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- Bat mdy thu trudc gidy do chinh thic 5 phit d€ may tur dong thuc hién
déng bo déng hé mdy thu va ddng ho vé tinh.

_ Kiém tra céc tham s& dat trude clia mdy, néu cén thi dat lai cac tham SO
nhu: chon s6 vé tinh t6i thidu, dt thoi gian thu tin hiéu (90 hay120 phuit), dat
pgay do, gid bit ddu do, dat don vi do géc, don vi do dai, chon ch€ do do, v.v.
Phén I6n c4c tham s& nay chi dat mdt 14n cho ¢a khu do.

- Ti€n hanh thu tin hiéu v€ tinh. '

- Do cdc yéu 6 khi tugng: nhiét do, dp sudt, ¢6 4m clia khong khi.

- Po chiéu cao anten hai 14n vao thoi diém bét dau va két thiic viéc thu tin
hiéu, doc s6 chinh xdc dén milimet.

Khi két thiic mét s6 tram do hoac bo nhé may thu ddy thi ti€n hanh trit sG
liéu sang mdy tinh Gé tinh todn va ghi luu s6 liéu len dia tit.

Viéc xir 1y s6 liéu duoc thyc hién trén mdy tinh gém'hai budc, d6 la xd Iy
so b¢ vA binh sai ludi. Sau khi binh sai mang ludi GPS, ta s€ ¢6 toa do cac
diém 1am co s& cho viéc xay dung ludi toa do cap thap.

3.2. Do dac lu6i dudng chuyén dia chinh cdp I, cdp II

Cic géc cha luéi dudng chuyén dia chinh cdp I va I duge do biing cic loai
méy kinh vi quang hoc nhu cic may Theo 10B, Wild T2; cdc may toan dac
dién tir c6 do chinh x4c tir 17 dén 5” nhu SET 2B, SET 3C, TC 1600, TC1610,
TC 500, TC 600, GEOD 310. Do géc nam ngang theo phuong phép do géc don
hoic phuong phip toan vong. Tuy loai mdy dem ding ma chon s¢ vong do
thich hop theo bang 6.3. |

Bdng 6.3
S& 14n do-(n)
Loai may —— -
- Céapl Cap 1l

- My ¢6 d¢ chinh xéc do géc 1a 17+27
Theo 010, T2, SET 2B, DT2,... __ 4 2
- My c6 d¢ chinh xéc do géc 1a 37 = 57 :
DT 5, SET 3, 4 (B, C), TC 605,... 6 4
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Giita cdc vong do phai thay déi vi tri ban 40 mot goc:
B, = 180°%n 6-1)
Diing 6ng kinh doi tam quang hoc dé doi tam, sai s& doi tam phai nhé hon
2mm. Néu canh ngin thi phai doi tam chinh xdc dén 1mm.
Trudc khi do géc phai ti€n hanh kiém nghiém mdy va hi¢u chinh mdy.
Han sai do géc phéi dam bao yéu cdu néu trong bang 6.4.

Bdng 6.4
TT Loai sai s0 do goc - Hén sai
1 Sai s khép vé huéng md ddu +8”
2 | Bi&n dong 2C trong mét vong do +12”
3 | Chénh tri s6 hudng céc vong do da quy “0” +8”
4 | Chenh gid tri goc gifta cdc nira vong do ' +8”
5 | Chénh gi4 tri géc giita c4c vong do +8”

Csc canh cha dudng chuyén cp I, cép I duge do bang mdy toan dac di¢n
t&r. Céc méy do dai phai kiém dinh trén béi kiém dinh chudn theo dinh k¥ hoic
trude va sau cdc dgt do, mia do.

Doi tdm may chinh xdc dén 1mm.

MB@i canh cén phai do 3 14n riéng biét cdch nhau 15 phiit hodc do di, do ve.
MB&i l4n do cén doc s6 6 14n. Do cao médy va guong do chinh xdc dé€n milimet.
Cic két qua do khoang cich va do khi tugng déu dugce ghi vao sé do.

Sai 58 trung phuong do canh c6 dang:
m, = (a + b.10°S) mm (6-2)
a va b 12 hing s& tuong img vdi timg loai may.
Bang 6.5 gidi thiéu cdc thong s6 k¥ thudt clia mot s8 loai mdy toan dac

dién t&r dang dugc st dung trong do dac luéi toa 4 dia chinh.
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Bdng 6.5

Do chinh | Do chinh Khoang cach do >
TT | Tén may xéc xdc Hang san
1 guomg | 3 guong Xudt
do gbéc do canh (m) (m)

1 | SET2B, 2C 2 3+2.10°D 3500 Sokia
2 { SET 3B, 3C 3 543.10°D 3300 Sokia
3 | SET 4B, 4C 57 5+3.10°D 2100 Sokia
4 |'TC 500 6" 545.10°D 700 1100 Wild
6 | TC1610 1,5 242.10°D 2500 3500 Wild
7 | TC 605 5" 3+310°D 900 | 2000 Leica

8 | GEOD 422 2 3+3.10°D 2300 3300 | Geotonics

I11. HAI BAI TOAN THUAN VA NGHICH TOA PO VUONG GOC PHANG

1. Bai toan thuan

Thire chat ciia bai todn thuan Ia tinh toa do vudng géc phéing khi biét chidu
dai va géc dinh huéng cha canh.

Gié sir biét toa 46 diém A 13 X, Y,, chi€u dai canh giita hai diém A, B1a S,
vi géc dinh huéng cia n6 14 a.,p Tim toa d6 vuéng géc phing clia diém B.

Tir hinh 6.5 ta cé:

AX, g = S,5.CO80,5

AY .5 = S,p-sina,p (6-3)
Khi dé6:
Xg= X +AX, 5
= X, + S,p.c0801,5
Ye= Yo+ AY 5
=Y, + S,p.5in0isg (6-4)
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Vidu:

Cho diém A biéi toa do X, = 2346948,259m; Y, = 18. 515527,473m va

biél S,y = 867,234m; a,, = 45° 35°27”

Ta tinh dwgc:

Xg = 2346948,259 + 867,234.cos45" 3527 = '2346948,259 + 606,871
Y =515527,473 + 867,234.5in45° 35°27” = 515527,473 + 619,518

Xy = 2347555,130 m
Y, = 516146,991 m

Néu biét canh Sy va tai B ta do dugc géc bing B, ta ¢6 thé tinh ra géc

phuong vi ciia canh o va sau d6 tinh duge toa d6 diém C.

Trong qué trinh tink todn cén chi ¥ rang:

- Gia s6 toa do AX, AY 1a hiéu s6 toa do diém cu6i va toa dd diém dau

cha canh.,

- Gia s6 toa d0 AX, AY bao
gid ciing mang ddu, cé thé am

hoac duong tuy thudc vao vi tri

tuong d6i clia canh ndm vao géc
phdn tu nao trong hé toa dd cé
goc tring véi diém ddu canh (A).

Trén hinh 6.6, qua diém déu
{A) cua canh ta ké hai truc AX’
va AY’ song song véi hé truc toa
do XOY, tao ra 4 géc phén tu
duge danh s6 I, I, II, IV theo
chiéu quay cla géc phuong vi
(chiéu thuan kim d6ng hé). Khi
canh nam & cac géc phéin tu khic

nhau, gia s6 toa dd AX, AY s€ c6 ddu khdc nhau. Cdc ddu ndy c6 lién quan dén
gid tri géc phuong vi o vA ham s6 luong gidc sina va coso., ddu cia’ ching s&

A X A
Phin trIV ! Phan tu I
AX. + AX +
AY _

]
!
ECIZRAB B AY +
I
1
1
:

o Hinh 6.6

quyét dinh dau cua gia s6 toa dd AX, AY.

Trude day cdc mdy tinh s6 chua duge ting dung, ngudi ta phai lap céc bang
tra gi4 tri ham s6 lugng gidc sina va cosa. Cac ham nay cé tinh chat ddi ximg

196.



nén chi cén tinh va 1ap bang dé tra gid tri cha chiing Wng véi céc gée tr 0" dén
90". Lic 46 ngudi ta dua ra khai niém géc hai phuong, 46 12 géc hop bdi hudng
duong hogc am clia truc X véi huéng chia dudmg thing, gée nay chi ¢6 gid tri tir
0" dén 90°. Khi tinh:ton toa do cn tinh géc hai phuong dé ¢6 géc nhd hon 90°
thuan tién cho viéc tra bang ham s6 luong gidc réi thay vao cong thic (6-3)
tinh ra gia tri tuyét d6i cha AX, AY va phéi ¢an ¢if vao vi tri clia canh nédm O
go6c phan tu nao ma xét dau cia AX, AY.

Tuy nhién, ngay nay cdc mdy tinh k¥ thuét s6 (ca mdy tinh cdm tay va miy
tinh dé ban) déu ¢6 chiic nang tinh truc ti€p gia tri him s6 lugng gidc theo géc
o, voi di€u kién cdc gée niy phéi chuyén sang don vi radian. Vi vay, khong
con phai tinh géc hai phuong ma cif dua truc ti€p gia tri géc dinh huéng o vao
mdy s€ tinh dugc sina va cosa ¢d dau (+) hodc (-) twong dng véi cdc géc phin
tu. Khi d6 4p.dung cong thifc (6-3) s€ tinh duge AX, AY c6 dau kem theo.

2. Bai toan nghich

Noi dung bai todn nghich 13 biét toa d6 vudng géc phang clia hai diém, tinh
chiéu dai va gdéc dinh hudng cta canh dé. ‘

Tir hinh 6.5 n€u bié€t toa d6 hai diém A va Bla X,, Y., X;,Y; ta cé thé
tinh duge chiéu dai S, v& o,y theo cong thitc:

S =y AX5, +AYL, (6-5)

@,y = arcig M. | | (6-6)
Al

Trong-d6: AX,p = X - X, 1a gia s6 tung d6 clia hai diém A va B.
AY 5 =Yg - Y, 12 gia s6 hoanh d6 cta hai diém A va B.
Vi dy: Biét toa do hai diém A va Bla:
X, =2346948,259m; Y, = 18.515527,473m
Xp=2347555,130m ;Y= 516146,991m
Ap dung cdng thic trén ta ¢d:

S,, =+/607.8712+619,518% = 867,234m

619,518
606,871

@,, = arclg = 45" 35 27"
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-Chii y: Khi dura AX, AY vao cong thitc (6-6) d€ tinh goc o, nhét thi€t phai
dua ¢ ddu ciia né vao. Néu khong dua ddu ciia AX, AY thi chi tinh duge géc hai
phwong R va phai can cif viao géc phdn tu dé tinh géc dinh huéng c.

IV. BO TRI VA PO PAC PUONG CHUYEN KINH Vi TREN THUC DIA

1. Khai niém dudng chuyén kinh vi -

BPudng chuyén kinh vi 12 dang luéi khong ché toa d6 cp thip, né duge
tng dung dé xay dung ludi khéng ch€ do vé khi thanh 1ap ban dé dia hinh
hodc ban d6 dia chinh. Trén khu do chon cdc diém cdn thiét, déng coc gb
hoic bé tong 1am ddu méc. Cdc diém nay duge ndi v6i nhau tao thinh dudng
gdy khic ndi giita hai di€m tric dia cdp cao di bi€t toa do6 hoac tao thanh
dang da gidc khép kin goi 1a dudng chuyén. Diung mdy kinh vi va dung cu
do dai do tdt ca cic gbc ngodt va chi€u dai cdc canh dudng chuyén dé tinh ra
toa d6 cdc diém cén x4c dinh.

Thong thudng tai mot diém dudmg chuyén chi do mét géc ndm ngang (géc
ngodt) va chiéu dai hai canh lién két v6i hai diém 1an can vi vay dang dudng
chuyén kh4 linh hoat, & b6 tri 1ap ludi khong ché & khu vire ¢6 dia hinh phiic
tap hoic dia vat che khu4t nhiéu.

Trong thuc t&€ cong téc tréc dia, ngudi ta thudmg bd tri dudmg chuyén theo 3
dang chinh 12 duong chuyén noi hai diém hang cao, duong chuyén khép kin
hodc ludi duong chuyén. Trong trudng hop dic biét con ¢6 thé b6 tri dudmg
chuyén dang treo.

Pudng chuyén hinh 6.7a 1a dang dudng chuyén don néi hai diém c4p cao A
va B, cdn goi 12 dudng chuyén phi hop.

Pudng chuyén khép kin ¢6 dang nhu hinh 6.7b, do t4t ca cdc géc trong cha
da gidc va géc nbi v, do tdt ca céc canh.

Ludi dudng chuyén, xem hinh 6.7c, gdm nhiéu tuyén dudng chuyén tao
thanh vong khép kin va céc diém niit N;, N,, N;. Cdc diém cén xdc dinh K; clia
ludi dudng chuyén rdi déu trén todn khu do. Diém nut 12 diém cén xdc dinh
nhung tai d6 c6 it nhét 3 tuyén gip nhau.
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Hinh 6.7

Dudng chuyén c6 dang ahu hinh 6.7d 80i 12 dudng chuyén nhinh hay
dudng chuyén treo: N6 xust phat tir mot diém cp cao biét toa do, khong néi vé
diém cap cao khic.

Trong hinh v& 6.7, cdc di€m d4nh d4u hinh tam gidc la cdc diém d4 biét toa
do; cdc canh Ve 2 nét song song nhau 13 canh néi 2 diém c4p cao d3 bi€t hay
canh da bi€t géc phwong vi chinh xdc; cdc goc do ki higu 1a B;, canh do S; cic
di€m cén x4c dinh I3 P,T,C,K;vaN,.

Gdce hop boi mot canh da bigt va mot canh do goi 12 gée néi phuong vi (gbc
¥ trén hinh 6.7b). Géc n6i duge sir dung d€ tinh truyén géc phuong vi tir canh

g6c cip cao dén cdc canh khéc cla dudng chuyén.
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2. Tiéu chudn ky thuat dudng chuyén kinh vi phuc vu do vé

ban do dia chinh

Diém khong ché do vé duge xdc dinh nhim chém day céac diém khéng
ché toa do va do cao tao ra céc diém tram do dé dat may do v& ban d6 dia
chinh. Hién nay lu6i khéng ch€ do v& dugc xay dung chii yéu dudi dang
dudng chuyén kinh vi. Ludi khOng ché do v& cin dim bdo cdc yéu cdu k¥
thuit sau:

- Sai 6 trung phuong vi trf diém y€u clia ludi khong ch€ do v& sau binh
sai so v6i diém khéng ché€ gan nhét khong 16n qud 0,1 mm tinh theo ty e
ban dé.

- Diém khéng ché do vé phai phan b déu trén khu do.

- Vi tf dat diém phai thuan lgi cho vi¢c phét trién lu6i cdp thap hon va dé
dang do v& chi tiét, do dugc nhiéu diém chi tiét nhat.

- So d6 x4y dung luéi khéng ché do v phai phit hop véi dac diém khu do
va ty 1¢ ban d6 can do ve.

- Luéi khong ché do v& phai dugc thi€t k€ trén ban d6 cii sau d6 mdSi chon

diém thuc dia v chon mdc dé€ sir dung lau dai.

Tuy theo dac diém khu do vA ty 1€ bin d6 do v& ma dung mot trong hai
phuong 4n phat trién 1u6i khong ché do vé sau:

Phuong 4n I:

‘Phuong 4n nay duge ding dé 1ap Iudi khéng ché do vé bin d6 dia chinh khu
vitc do thi, dan cir day dc, ty 1¢ bin d6 cdn do vé 12 1; 500, 1:1000 va 1:2000.
Trong phuong 4n I ngudi ta x4y dung dudng chuyén kinh vi gom hai cap:

- Pudng chuyén kinh vi cép 1 tira vao diém toa do dia chinh cip 2 & len.
- Durong chuyén kinh vi c4p 2, tira vao diém tir kinh vi cdp 1 trd 1én.
Pharong an II:

Ding l1ap lugi khdng ch€ do v& khi do vé ban d6 dia chinh khu vyc dan cu
noéng thén, ving dat nong: nghiép, ty 1¢ ban dé cdn do v& 12 1:1000, 1:2000,
1:5000 hodc 1:10000 v 1:25000. Trong phuong.an pay cdn xay dung ludi
khéng ché do vé dang dudng chuyén kinh i hai cap 12 dudng chuyén kinh Vi
cép 1 va dudng chuyén kinh vi cdp 2. Tuy nhién, d6 chinh xdc thap hon han
phuong 4n 1, céc tiéu chugn k thuat duge m rong hon.
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Céc chi tieu ky thuat clia dudng chuyén kinh vi theo hai phuong an trén
dugc ghi 1d trong “Quy pham do vé bdn dé dia chink”, xem bang 6.6.

Badng 6.6
[S]max (m) . mB“ f‘i’r[S]
TT Ty 1¢ ban dd
KVi| Kv2 | KVl | KV2| KvI KV2
1 Khu vire do thi
1:500.1:1000,1:2000 | 600 | 300 | 15" | 15" | 1:4000 1:2500
2 Khu vuc nong thon |
1:1000 900 | 500 | 15 | 15”7 | 1:4000 | 1:2000
1:2000 2000 | 1000 | 15" | 157 | 1:4000 | 1:2000
1:5000 4000 [ 2000 | 15" | 15" | 1:4000 | 1:2000
1:10000, 1:25000 | 8000 | 6000 | 15" | 157 | 1:4000 | 1:2000

Trong bang 6.6:

- [Sw, (m) 12 téng chiéu dai cho phép cha dudng chuyén Kinh vi

-mp” 1asai s6 trung phuong do géc dudng chuyén kinh vi

- £/[S] 12 sai s6 khép tuong d6i dudmg chuyén kinh vi.

Tiéu chudn do chinh xéc cic yéu 16 clia dudng chuyén kinh vi & phuong-dn I
va-phuong 4n Il ¢6 sy khdc nhau ddng k& D6i v6i khu vyc do thi, cic diém
khéng ché toa do tit dia chinh cdp 2 trd 1én khé day va yéu céu do chinh xac do
vé ban dé cao hon nén tdng chiéu dai cho phép cha dudng chuyén kinh vi cdc
cap phai ngén hon chiéu dai dudng chuyén & ¢éc khu vyc khic. Dong thoi sai s6

. khép twong d6i dudng chuyén ciing yéu cdu cao hon d6i voi kKhu virc .-néng thon.

3. Céng tac ngoai nghiép khi thanh lap dudng chuyén kinh vi

3.1. Thiét ké dudmg chuyén kinh vi

Tru6c khi thiét k€ dudng chuyén can nghién ciu ban d6 cii, nghién citu dia
hinh, dia vat khu do, tim kiém céc diém khdpg ché cdp cao da xay dung tir trude
va ddnh gid xem ching con sir dung duoc hay khong.
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Cin ctt vao dac diém dia hinh, dia vat déng thdi dwa vio cic diém khéng
ché cp cao, dé bo tri dudng chuyén kinh vi ¢6 dang dudng chuyén phi hgp,
dudng chuyén khép kin hodc dang lu6i dudng chuyén c6 nhiéu diém nit va
vong khép, xem hinh 6.7. Cic diém dudng chuyén phai phan b6 déu trén khu
do, dat & noi quang dédng thudn 1gi cho do vé chi tiét ban d6.

Dua vio ty 1& bin d6 cdn do v&, vao yéu cdu d¢ chinh x4c vi tri diém dudng
chuyén va tinh chat khu do ma ngudi ta x4dc dinh mot s6 tiéu chudn co ban cla
duong chuyén kinh vi. Céc dudng chuyén dugce thi€t k€ cdn dam bio cic tiéu
chudn k§ thuat quy dinh trong quy pham do v& ban dé dia chinh.

3.2. Chon diém, chén méoc duomg chuyén kinh vi

Sau khi thi€t k€ dudng chuyén, ta dem bang thiét k€ ra thuc dia khao sit lai
vi tr{ cdc di€ém va chon diém chinh thifc. Piém dudng chuyén phdi dit trén nén
dat vimg chic, ddm bao thong hudng véi cic diém bén canh dé dé dang dat
mdy do géc va do chiéu dai cic canh. '

7777 A //////// i -
7 @Z’?‘fﬂ I )}} “mﬂ
40+60 |)
l }] 50
(a)
() (©)
Hinh6.8

Tai cdc diém dudng chuyén d& chon phai chon méc d€ dénh dfu vi tri
di€ém. Tuy theo yéu cdu cia cong viéc ma ¢6 thé sir dung loai méc tam thoi
bang coc gb hoac loai méc sir dung lau dai bing beé téng. Coc gb c¢6 dudng kinh
5+ 8 cm, dai 40 + 60 cm, trén ddu coc cé déng dinh sét nho 1am tdm méc, xem
hinh 6.8.a. Mdc bé téng ¢6 dang nhu hinh 6.8b, 6.8c, trén dinh ¢6 gin 16i thép
hoac ddu sit ¢é diu chit thap lam dadu tim moc.
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3.3. Po duong chuyén Kinh vi

Trudce khi do dudng chuyén cin phai kiém nghiém va hi¢u chinh may kinh
vi, mdy do dai va thudc thép.

Tai cdc di€ém duding chuyén, ké ca diém cip cao ndi vdi dudng chuyén phai
dat may kinh vi dé do tdt ci cdc géc nim ngang. Khi do géc dudng chuyén
ngudi ta thudng do géc & phia bén trdi ngudi do theo hudng di tir dau dén cudi
duong chuyén.

Diing méy kinh vi 40 chinh xdc 3” - 5” do 1 vong hodc méy chinh xac 10"
do 2 vong déi véi cdc gée cha dudng chuyén kinh vi cdp 1 va cap 2.

Gid tri gbc giita cdc vong do khong chénh léch nhau qud 30”. Sai s6 khép
géc dudng chuyén khong vugt qué gidi han:

f,, =30 vn (6-7)

Trong d6 n 12 s& g6c do cha dudng chuyén.

Canh dudng chuyén kinh vi duge do hai ldn riéng biét bing méy do dai
dién tir c6 sai s§ do khong 16n hon my = S5mm +5.10° D hoic do bing thude
thép da kiém nghiém véi hai l4n do di, do v&. Két qua do di, do v€ khong chénh
nhau qué 1:3000 chi€u dai canh da do.

Ngay nay cdc may toan dac dién tir dugc sir dung rat rong réi, ta ¢6 thé sir
dung cdc mdy nay d€ két hop do déng thoi ca géc va canh cla dudng chuyén
kinh vi. Néu canh ¢6 do d6c I6n thi phai do géc dimg d€ tinh chuyén thanh
canh nim ngang.

Két qua do géc va do dai phai ghi chép ddy di vao sd theo méu quy dinh,
khong tdy xo4 va phai tinh todn, kiém tra chat ché.

V. TINH TOAN PUONG CHUYEN KINH Vi

Trudce khi tinh todn dudng chuyén kinh vi cAn phai kiém tra toan bo s6 do
géc, do canh. Tinh gid tri trung binh ciia tri do géc, tri do canh. V& so d6 tudi
dudmg chuyén, trén so 46 ghi rd tén diém, chi 6 géc va canh do.

‘Muc dich cu6i ciing cha viéc tinh todn dudng chuyén Ia tim ra toa d6 chinh
xéc cha cic diém cdn xdc dinh trong dudng chuyén. Do céc két qua do c6 tén
tai sai s6 do nén tru6c khi tinh toa do chinh thic, cdn tim cich phat hi¢n sai s6
do, sau dé tinh todn hiéu chinh két qua do dé€ cac dai lugng do thod mén cic
diéu kien 1y thuyét todn hoc. Cong viéc d6 goi 13 binh sai dudng chuyén. DSi
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v6i cdc mang ludi trac dia c6 do chinh xdc cao cdn sir dung cdc phuong phép
binh sai chit ché. Pudng chuyén kinh vi 14 loai luét khéng ché do v& c6 do
chinh xdc thip nén chi ding phuong phip binh sai gin diing. Sau day s€ gidi
thiéu phuong phép binh sai gin ding dudng chuyén kinh vi.

1. Binh sai va tinh toan dudng chuyén kinh vi dang khép kin

1.1. Kiém tra sai s6 khép goc va hiéu chinh géc

Dudng chuyén khép kin c6 dang nhu hinh 6.7b. Gia sit s6 canh cta da gic
1a n, khi d6 s& géc do trong da gi4c cling 1a n. Day 12 da gidc phéng nén. téng
sd gbc trong cua da gidc theo 1y thuyét s€ la:

2By = (n-2).180° (6-8)
Diing cdc két qua do ta tinh duge téng cac gée do trong da gide. Do cédc

géc¢ do ¢6 chita sai s& nén téng cdc géc do s& khong bing téng géc 1§ thuyet,
d6 chénh cia hai téng géc duge goi 1a sai s6 khép do géc:

fl3 =2 Bdo -2 Bll (6-9)
- Sai s6 khép géc do phai nho hon gidi han cho phép. Theo 1y thuyét sai sé ta
1ay sai s6 gidi han bang hai 14n sai s@ trung phuong, tic 1a:
Ay =2.mp”
Sai s6 gi6i han chia tdng n géc trong dudmng chuyén khép kin s tinh theo
cong thifc:
f, =2.mg" Jn
Pa quy dinh sai s& trung phwong do géc 12 15” nén sai s6 khép gidi han do
géc dudmng chuyén s& la:
f,, =%30" vn (6-10)
Kiém tra chat lugng két qua do géc dudng chuyén bang cdch so sdnh sai s6
khép do géc véi sai s6 khép gidi han, diéu kién la:
fB < fﬁsll (6-11)
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Né&u thod man didu kién (6-11) thi phan pbdi déu sai s& khép goc cho n gbc
do, titc 12 tinh s& hi¢u chinh géc va géc sau khi hi¢u chinh theo cong thifc:

va:.‘_f_:i (6-12)
n
B =B+ vo=B- 2 (©13)

Kiém tra tinh todn bing céch 18y téng 2. B;, né phai bing tdng goc 1y thuyét.

1.2. Tinh goc dinh huéng cic canh dudng chuyén

C6 dudng chuyén nhu hinh vé 6.9, trong d6 géc dinh huéng ctia canh m&
dau 1a oy, cdc goc do 1a By, cén tinh goc dinh hudng cla cic canh khéc trong
dudng chuyen. ’ "

1 ‘ Hinh 6.9

Chon chiéu tinh dudng chuyén theo chiéu tir diém 1,2... k dén diém cudi,
khi d6 cac goéc B, ndm & bén trdi dudng chuyén. Truong hop tinh todn thec
chiéu nguoc lai tir B vé A thi céc gde B; duge goi 1a géc bén phai.

Tir hinh 6.9 ta c6 cdc cong thic tinh géc dinh hudng cla cac canh:

o, = 0+ By - 180° :
o, = o, + By - 180° = oty + (B +PB2) - 2.180°.

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

K
og = 0+ 25 - K180 (6-14)
i=1
Néu do géc ben phai dudng chuyén ta c6 cong thitc:

K
o = Oy~ 2B +K.180° (6-15)

=1
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1.3. Ki€m tra sai s khép toa 46 va tinh toa do diém c4n xéc dinh

Ding chiéu dai canh S; va géc dinh hudng ai vira tinh duge dé tinh gia sé
toa d¢ trén timg canh duong chuyén theo cong thiic:

AX; = S.cosq, (6-16) x4

Ayi = S,.Sil'lCti

D6i véi dudng chuyén cé
dang khép kin thi theo 1y thuyét
ta c¢6 téng gia s6 toa do trén n
canh phai bing khong:

Do két qué do chiéu dai canh _
S; cha duong chuyén cé sai s6, o Y.
mat khdc g6¢ B vin tén tai sai s§
vi vay trong cdc géc dinh huéng
o; vin c6 sai s6 nén c4c gia s6 toa
dd AX,, AY; tinh theo cong thitc (6-16) c6 sai s&.

Néu ding céc gia s6 toa do nay dé tinh dudng chuyén toa do qua cic diém
theo vong khép kin ta khéng duge diém A ma duge diém A’ khong tring véi A.
Doan AA’ dugc goi 1a sai s6 khép vi tri diém, k¥ hiéu 1a f;. Chiéu f; xudng hai
truc toa d¢ ta dugc sai s6 khép toa do f, va f,, xem hinh 6.10.

T6ng 1y thuyét cla gia s6 toa 4o trong vong kin bing khong nén ta ¢6 ngay
sai s& khép toa do:

f, = TAx |
f, = XAy | (6-17)
Sai s6 khép vi tri diém s& tinh theo cong thic:

f= [+ T (6-18)

Tdng chiéu dai canh toan dudng chuyén 1a X S, ta tinh dugc sai s6 khép
twong d6i dudng chuyén:

i_f . 1__1

T XS T, 2500

Hinh 6.10

(6-19)
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3 ving nong thon thi ldy 1/T, =1/2000. Néu ket qua tinh todn kiém tra
khong ¢dm bio diéu kién (6-19) thi phai do lai. Néu ki€m tra dat yéu cdu thi
tinh s6 hiéu chinh gia s6 toa d¢ theo nguyén tic: doi dau sai s6 khép f,, f, va
phén phdi né theo ty 1é thuan véi chiéu dai cic canh.

Vmg = % . S:
V&y, = _"z:;y- ) (6'20)
Kiém tra theo cong thic:
Z Vag = - fx
_ (6-21)
Zvﬁy -7y
Gia s6 toa do trén canh thi i sau binh sai la:
AX; = A+ V,,
' (6-22)
Ay’ = Ay, + V,,

~ Dua vao toa 40 diém dau da bi€t va gia s6 toa do trén cdc canh da binh sai
ta tinh duoc toa do cdc diém dudng chuyén:

X = Xy + Ax/ (6-23)

Yi = Yo + Ay _

2. Binh sai va tinh toan dudng chuyén kinh vi dang phi hgp

V& trinh tu tinh to4n binh sai dudng chuyén kinh vi c6 dang phil hgp hoan
toan tuong ty nhu tinh todn dudng chuyén khép kin di gidi thi¢u & phdn trén.
~ Tuy nhién, do dang dudng chuyén khdc nhau nén phai ding cong théc khéc
nhau d€ tinh cdc sai s6 khép géc va khép toa do.

Xét dudng chuyén phii hop hinh 6.7a. D biét toa do diém déu A va di€m
cudi B 12 X, Y, Xp, Yg; Di€t g6c dinh hudng canh ddu va canh cudi la o, o
Do céc canh §; va céc goc .

Xudt phat tit phuong vi o, sir dung cdc géc P nm bén tréi dudng tinh, ta
s& tinh dugc g6c phuong vi o, theo cong thiie:
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o =0+ 2B -n180°
1

Suy ra gid tri Iy thuyét cha téng goc do bén trdi dudng chuyén phil hgp:
(Ep), = (o- o) + n.180°

Sai s6 khép goc s€ tinh theo cong thife:

fy = YPBgo - (0t~ C) + n.180" (6-24)
Néu géc B; nim ben phai duong tinh thi:
fg = E‘Bdn = (Otd = ac) - 1. 1800 (6"25)

Kiém tra sai s6 khép géc theo cong thitc (6-10), (6-11) va tinh gid tri goc
sau binh sai. Sau d6 tinh géc dinh hudng céc canh theo (6-14) va tinh gia s6 toa
do trén timg canh theo cong thirc (6-16).

Gi4 tri 1Y thuyét cda tdng gia s0 toa d6 trong dutmg chuyén phil hop chinh
12 hiéu s& toa do hai diém cdp cao da bi€i, do d6 ta c6 cong thiic tinh sai 0
khép toa do nhu sau:

f = YAX - ( Xy~ Xa)
f, = LAy - (Yo~ ¥a)

Tinh sai s& khép vi i f theo cong thic (6-18), kiém tra sai s8 khep tuong
d6i theo diéu kién (6-19), néu dat yéu c4u thi hiéu chinh gia s¢ toa do va tinh
toa 46 diém dudng chuyén theo (6-20), (6-21) va (6-22).

Vidu:

(6-26)

Binh sai ket qua do va tinh toa 40 cdc diém dudng chuyén Kinh vi, hinh
6.11. S6 liu goc cho trong bang (6.7). K&t qua do goc va do do dai canh dudng
chuyén ghi & cot 2 va 4 clia bang (6.8).

A

B II v

Hinh 6.11
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Bdng 6.7 Bdng sé' liéu goc

Piém Toa dé X (m) Toa do Y (m) Phuong vi
A - 153 20°.00
B 2331240.70 502461.27
C 233126021 5029_46.02 .

D 64" 42°.40

Trinh tu tinh todn nhur sau:
1). Tinh sai 6 khép géc dwong chuyén
fo=2 By - ( Oep - Oag +6.180")=-0"9=-54"
So sdnh véi sai s6 gidi han:
fy, =30".vn = 30746 =£ 73"

taco f < f, ,kétluan do géc dat yéu cau.

2). Tinh 56 hiéu chinh gée do

fy _ -09)

G = +0°.15

Vi =
3). Tinh géc phuong vi cdc canh theo géc dd hiéu chinh, duge két qua & cot
3 bang (6.3).
4). Tinh gia sd' toa d¢ theo cong thifc (6-16).
5). Tinh sai 56 khép toa dé theo cong thitc (6-26 ), xem cot 5 va 6.
f,=2Ax-(X,-X3)=-15¢cm
,=2Ay-(Y-Yg)=+17cm
Tinh  fo= Jf2+f2 =23 cm

fi  023cm 1 1

ST~ 49642m = 2160 < 2000
6). Phdn phéi sai 56 khép toa dé theo cong thiic (6-20) va tinh toa do cac
diém theo cong thifc (6-23 ), xem c6t 7 va § bang (6.8).
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Bdng 6.8: Binh sai va tinh toa dé dicomg chuyén

Didm | Gée do Gébe Canh Gia s6 toa do Toa do diém
phuong vi | (m) Ax Ay X(m) Y(m)
1 2 3 4 5 6 7 8
A 015 15320,00°
B | 97172 ' ' » 2331240.70 | 50246127
0|70 37,35 | 8241 2734 | 77,74
I 206207 : 3 3 | 2331268.07 | 502538,98
15|96 5820 | 9723 | -11,80 | 96,51
I |163%41.6° o 3 | 2331256,30 1 50263546
r0ss| 80 39,95 | 75,67 1227 | 74,67
1 |204%2,1° s < | 2331268,60 | 502710,10
ways|105 32,20 | 103,24 | 27,65 | 99,47
v [ 156274 3 4 | 2331240,98 | 502809,53
wous| 8L 59,75 | 137,87 19,20 |136,53 -
C i 162425 233126021  502946.02 |
64°_42.40° -
D
3 991°22.4 19,36 | 484,92 19,51 484,75

V1. XAC PINH PIEM KHONG CHE THEO CAC PHUGNG PHAP

GIAO HOI

Khi cdn chém day thém di€ém kh6ng ché toa d6 vao gifta cic diém khéng
ch€ céip cao-di c6 trén khu do, ta diing phuong phdp giao hoi xdc dinh diém 1a
twong d6i thudn 1¢i. Tuy theo phuong phdp do ma ngudi ta chia ra céc loai:
giao hoéi goéc thudn, giao hdi gée nghich, giao hoi canh.

1. Giao hdi géc thuan
C6 hai diém khong ch€ cdp cao A va

B da biét toa d6. Muén xic dinh toa do - AX
ciia diém P theo phwong phdp giao hoi
thuan ngudi ta dit mdy kinh Vi tai diém A

va B, do cdc géc ndm ngang o va B. C6

thé dng dung nhiéu phuong phép dé tinh

toa do diém P.
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1.1. Giai tam gidc va tinh toa d¢

Tix toa d6 cha 2 diém di biét A, B, dung bai todn nguoc tinh ra chiéu dai
canh S,; va géc phuong vi o,
Y5~ Va4 '
X, —X, ' (6-27)

QLap = artg

_ X7 X4 _ YT Ya
cosxr,,  sina,,

= AXiB"'AY js (6-28)

AB

Dung hai géc do va canh S, tinh ra chiéu dai canh Sgp, S,p:

S ;5-5in B S ,p.sina -
S.o = —48 , — V4B 6-2
AP sin(a + B) Ste sin(a + 8 ) (6-29)

Tinh géc phuong vi canh AP, BP:

Ogp = Qpat B (6-30)

Tinh toa d6 diém P:
Xp= Xa + Spp.COS0Ap

Yp= ¥Ya+ Sup-8in0,p (6-31)
Xp = Xpg + 3gp.COSUgp
Yp= ¥Yp + Sgp-Sin0igp (6-32)

Hai gid tri toa do tinh dugc theo (6 31) va (6-32) chi chénh léch nhau do
sai s8 tinh toan gay ra.

1.2. Tinh toa d¢ theo cong thidc IUNG
D6 1a cong thitc sir dung tryc ti€p gée do a, B d€ tinh toa do diém P.

_ Xa cotgP + xp cotga + (Yg - Ya)
cotga, + cotg[3

— Yacotgh + yp cotgat - (Xp - Xa)
cotga + cotgf

(6-33)
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1.3. Tinh toa d¢ theo cong thitc Gauss
Cong thifc Gauss 12 cong thic tinh toa do diém giao hoi P ¢6 sit dung toa
do diém 43 biét va géc phuong vi clia cic hudng do. :

Trudc hét can tinh céc gbe phuong vi hudng do:
Qap = Cpp- @
Olgp = Ot + P (6-34)

Tu hinh vé ta 1ap duge quan hé: '
1ga\p = YrYa , 18 =

pXa XP_XB

Suy ra:
Yp-¥a = (Xp - X5 )180p
Ye~ Y8 = (Xp - Xg )-180gp
Tir hé hai phuong trinh trén suy ra 2 4n sé toa dé:

X480 p ~ Xl +(¥5— V)

X,=
180 4p —I80gp
Yp=Ya+ (Xg- X,) I80ap (6-35)
Hoidc:
_ Ya-cotga,, — yycotga, +(x; — x,)
F 18Q,p —COLZQp,
Xp = Xa + (¥p - Ya)COLZ,p (6-36)

2. Giao hdi gbéc nghich

Khi sir dung phuong phdp giao hoi géc
nghlch chi cén dit mdy tai diém P cdn xdc
dinh, do géc téi it nhat 3 diém khong ché
cép cao & xung quanh. Mudn cé diéu kién
dé ki€m tra ngudi ta quy dinh phai do ngim
t6i 4 diém da biét toa do. A

Hinh 6.13
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Hinh 6.13 12 trudng hop giao hoi nghich 3 hudng. Cc diém A, B, C da bié
toa d6, dat méy kinh vi tai diém cdn tim P do géc B, B,. Sau day s€ gidi thitu
mot s phuong phép tinh toa d¢ diém giao hoi nghich va 46 chinh xac xéac dinh
~ vi trf diém theo phuong phdp giao hoi nghich.

2.1. Tinh toa do diém giao hoi géc nghich theo phuong phap goc phu
Ban chit cla phuong phap ndy 1a phai gidi ra duge gid tri cia hai goc phy ¢
va y thong qua géc do By, B,
Tit hinh 6.13 ta c6:
@+B +B, +y +y = 360"
Suy ra tong hai géc phu:
o+y = 360- (B +B, + V) (6-37)
Trong d6 géc y la géc clia tam gide da biet ABC, v =g, - Oac
Tir tam gidc ABP va BCP ta c6:
sin f3,
SAB

sing =S5, -

sin® = S, 202
Sh’('

Suy ra: Sin@ _ Sy..sin Jil

siny S,,.sinf, (6-38)

bat:  sing/ sin'¥ = cotga - (6-39)
Thuc hién céc phép bién doi:

Sing — Siny _ 1-1ga

Sing + Siny  1+1ga

(p-w Q+y |
wf ) ed)
M2 )T ) 1948 —aga

- - 0
2cOs[5‘?---5?f.)_ S,-,,[M) 1g45" +1ga

= 1g(45° +a)

2
tg(f-%yﬂ .cot g(gg—y—/-) = tg(45° +a)
;g[“’ ; w) — o(45° +a). tg((ﬂ'; v, (6-40)
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Diing cong thirc (6-37) tim duge o+y, dua vao (6-39) xdc dinh dugce a, thay
chiing vao (6-40) s& tim duge -y, cudi cling tim ra gia tri cua hai géc phu ©
va . Khi biét hai géc phu ¢ va y ta sit dung cic cong thiric giao héi thuan tir
hai huéng dé tinb Xp , Yp.

2.2. Tinh toa do diém giao hoi géc nghich theo phuong phap Dalambe

Dat mdy tai P, do goc By, B, xéc dinh toa do diém P, xem hinh v& 6.14.
Qua P ké huéng truc x ta 14p dugc quan hé giffa toa d6 cdc diém va géc phuong
vi tiing hudng. Néu biét géc phuong vi clia huéng P1 13 o, ta ¢6 thé tinh ra géce
phuong vi ciia cdc canh khéc.

Dalambe d& chitng minh ra cong thitc xdc dinh dugc gia tri tga tinh theo
cong thitc:

(y, — yeotgf — (s —y)-cot gh, +(x; — x,)

tgar =
(x;, —x Jeotg B, —(x; ~ x,).cotgB, — (¥, — »,)

(6-41)

Tir cong thic (6-41) ta tinh duge goc
phuong vi o cia hudng P1, va tinh duge géc
phuong vi canh P2 va P3 la:

Ax

Opy =0+ By o,
Oy =0+ B, (6-42) >/
Khi da bi&t phuong vi cdc canh tir 3 diém P g,
da biét dén di€m cin xdc dinh P, ta sir dung o
cong thitc Gauss dang (6-35) dé€ tinh toa do 3A )

A

1

a . A 2 A

diém giao hoi nghich P. Hinh 6.14 2

2.3. Truong hop bat lgi cia giao hoi
goe nghich

Cé 3 diém A, B, C di biét toa do, dat
mdy & di€ém P do hai géc o va B @€ tinh toa
do diém P, hinh 6.15.

Néu diém P ndm trén vong tron ngoai
1i€p tam gidc ABC thi cé vo s6 vi tri P; cing
nhin xudng cic canh c¢6 dinh AB va BC véi
cdc g6c luodn bang o va §.

Hinho.15
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Nhu vay bai todn khong c6 nghiém duy nhat ma c6 vo 56 nghiém, ta khong
xéc dinh duge vi trf cBia diém P theo hai géc do a, B. D6 1a truong hop bét o1
cha giao hoi nghich, vong tron ngoai ti€p tam gidc c6 dinh ABC goi 1a “vong
tron nguy hiém’”.

D& dim bao cho bai todn giao héi nghich ¢6 nghiém duy nhat va dam bao
d6 chinh x4c vi tri diém P, ngudi ta quy dinh phai chon diém P & xa vong tron
nguy hiém it nhét 12 1/5 ban kinh cta né.

Mat khéc, d€ c6 diéu kién kiém tra ket qui do dac va tinh todn giao hoi
nghich, trong quy pham thudng quy dinh phéi do géc t6i 4 diém da biét. Lic
d6 s& tinh duoc hai cap gié tri toa do diém P, n€u d0 chénh cta ching nhé hon
gid tri cho phép thi 14y tri trung binh s& duge Xp, ¥, '

3. Giao hdi géc két hgp

Qua hai trudng hop giao héi & trén ta nhan thdy ring: Trong giao hoi
thuan ngudi ta luon dit mdy kinh vi & diém da bi&t, do gbéc vé diém can
xdc dinh. Nguoc lai, trong giao hoi nghich chi cdn dat may & diém cin tim.
Néu dat méy t6i thiu & mot diém da biét toa d6 va & chinh diém can xic
dinh dé do t6i thidu 2 géc o va y ta cling ¢6 thé tinh ra toa do diém cdn xéc
dinh P.

- P

Ngudi ta goi dé la P Cn
giao hoi goc két hgp Ly
hay giao h¢i bén canh. ¥
Muén ting &6 chinh y o \
xdc va kiém tra két qua o \
T8 = AB A AB

do, ta sir dyng ba diém _
&4 biét, xem hinh 6.16 Hinh 6.16

4. Giao hoi do canh

Ngay nay cdc mdy do dai duge sir dung rong 14, ta dé dang do dugc chiu
dai céc canh véi do chinh x4c cao.

D6 chinh 13 co sb k§ thuat cia phwong phép tam gidc do canh va giao hoi
do canh.
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Trén hinh 6.17, ¢6 hai diém cip cao A va B di
biét toa 40, do chiu dai hai canh a va b, s€ tinh
duge toa d6 diém T 1A X, yr.

Ding toa 40 di bi€t & hai diém A, B ta tinh
dugc chiéu dat S va géc phuong vi .

Gia sit ta ké dudng vuong géc tir T xuéng canh
AB duge diém C, n6 chia chiéu dai S cha AB thanh
hai doan p va q. Chi€u doan p vd h xudng hai truc
toa d¢, ta co: }

X, = X, + p.cosa - h.sina

Y=Y, + psina + h. coso (6-43)
Trong trudng hop trén, diém T nim & phia bén phéi canh AB. Nguoc lai nén T
niim & phia bén trdi AB thi tinh toa do di€m T theo cong thic:

X=X, + p.cosa + h.sina

Y=Y, + psina - h.cosa (6-44)

Ghiéu cao h va hinh chiéu p, q ctia hai canh do xudng canh g6c AB c6 thé
tinh dugc theo phwong phap sau:

Tir hinh v€ ta c6:

2=p*+h’=(S-q’+h’
b=g®+h*=(S-p)+h’

Tir 46 suy ra:

Hinh 6.17

2 2. Q2 22, 2
p=a -b*+S , q=b a +8 (6-45)
28 28
Kiém tra két qua tinh p va q:
p+q=S ) (6-46)
Tinh chiéu cao h theo cong thic:
h=\a -p* = b -¢* _ (6-47)

Ngoai phuong phép trén, ta cdn c6 thé gidi bai ton theo phuong phép don
gidn hon. Trudc hét tinh géc dinh hudng canh AB theo cong thitc (6-26) va tinh
chiéu dai S clha né:

S=yJ(X,-X )+, -1,) ( 6-48)
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Tinh géc B theo cong thifc sau:
+87 —b?

2

B = arccos

2.a.8

Sau d6 tinh toa 4o diém T theo cong thifc:

X;= X, + dcos(aty + B)

Y. =Y, + asin(o, + B)

VIL THANH LAP PUONG CHUYEN TOAN PAC

Puomg chuyén toan dac 13 dudng chuyén c6 dang tuong ty nhu dudng

(6-49)

(6-50)

chuyén kinh vi. C4c gbc vh céc canh clia dudng chuyén toan dac dugc do dong
thit bing may kinh vi hodic may toan dac quang hoc. Do do canh kém chinh

x4c nén do chinh xdc clia dudng chuyén toan dac thudng thap hon so véi dudng

chuyén kinh vi.

Trong trudng hop cic diém khéng ch€ toa do dia chinh tir dudng chuyén
kinh vi cdp 2 trd 1én khong di mat do dé do vé hét cic diém chi tiét thi ta c6 thé

chem day tiép cic diém tram do bing dudng chuyén foan dac. Piém tya cla
dudng chuyén toan dac 1a cac diém tir dudng chuyén kinh vi cdp 2 t6 len. Cic
tieu chudn k¥ thuat dudng chuyén toan dac kKhong duge quy dinh trong bang 6.9.

Bdng 6.9

rCéc yéu t6 dudmg chuyén Chi tiéu k§y thuat
Ty 1& ban do dia chinh 1:500 1:1000 | 1:2000 | 1:5000 | 1:10000
Chiéu dai 16 da cha dudmg 200 300 600 1200 ' 3000
chuyén (m) '
S6 canh 161 da 4 6 6 10 i15
Canh dai nhat (m) 100 150 200 300 400
Sai s6 kheép géc 30"n | 30"n | 60°n | 60"n | 60"Vn
Sai s6 khép dudng chuyén 6 0 [s] B [s]
khong vugt qué cm M| a00Jn | 400/n | 400Vn
Sai 86 khép do cao khong 0,04 [s1] 0,04 [s]] 0,04 [s1] 0,04 [s1]0.04 [s]
vuer qud Jn " Jio| n | m
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Khi do vé bdn dé ty 1é 1:500 va 1:1000 thi canh duong chuyén toan dac do
bdng thudc thép, két qud do di, do vé chénh nhau nho hon 1/2000 chiéu dai
canh do. Khi do bdn dé 1:2000 va 1:5000 thi c6 thé do canh duong chuyén
bdng day thi cu, sai 56 do di do vé khéng qud 1:300.

Gdéc ndm ngang cia dudng chuyén duge do 2 vong do, doc s6 d€n 0°,1. Sai
6 dinh tAm mdy nhd hon 3mm. Géc ding trong dudng chuyén toan dac duge
do 2 14n, do chi€u cao tiéu ngim chinh xdc dén centimet. Trén titng canh phai
do géc dimg theo hai chidu thuan nghich dé tinh chiéu dai canh nghiéng vé
canh nim ngang va tinh do chénh cao gitta cdc diém.

Vi dy: Ding mdy kinh vi Theo 020 B va mia g& khéic vach lcm do dudng
chuyén toan dac ndi hai méc ¢dp cao R, va R, véi 3 diém cdn xdc dinh A, B, C.
Chiéu dai nim ngang tinh theo coéng thitc (4-19), d6 chénh cao h tinh theo cong
thite (5-38). :

Mau 56 do dufm.g chuyén toan dac

Ngay do: 28/6/2004 Ngudi do: Hoang Van Ban
May: Theo 020 B Ngudi ghi: Le Thi Hoa
Bdng 6.10
Tram | Biém | Vi | Sodoc | Gidtri | Gidtr | 86 doc Gi4 tril $6 doc| Chién | Chiéu | Chién | Po
do | ngdm (tri ban| ban d§ goc goc | bandd | gbc |khodng| cao | dai dai | chénh
{cao dd ngang ; nitalan | trung dimg | dimg | cdch | tia ndm | canh | cau
may) do binh tré.n ngam |[ngang | TB (m)
mia
R, T 0°00°0 88°50,0
A P [ i80D00,0117720,0|17720,1 | 268 50,0(17 10,0] 1004 | 1,50 ;100,36 100,36] +2,06
1,52 B T |17720,0(177202 88384
P [357202 268 38,6(1°21,5| 121,8 | 1,50 [121,73 IZI)',68 +2.91
A T 0°00"0 91 21,61{-1°216] 121,7 | 1,50 j121,64 -2.90¢
B P 18000,2|169 10,6 169105 (271 21,6
1.49 C T 1169 10,6]169 §0.4 28 350
P |349 10,6 268 35.0(1°250| 984 | 1,50 | 98,34 | 98,34 | +2,37
B T 0000 91 228 |-1°22.8] 984 | 1,50 | 98,35 -2,39
C P |18000,0|180 11,8118911,7|271 22,8
1,50
R T |189101,8|18911,6 88 55,0
P 9116 268 55,011°05.0) 118,7] 1,50 1118,661118,66( 42,24
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Cau hoi va bai tap chuong 6

1. Ludi khéng ché tric dia 1a gi? Tai sao phai lap iudi khng ché trc dia? .

2. Trinh bay phan ¢&p, yéu cau db chinh xac, cong hghé s(f dung va két qua xay
dung udi khdng ché toa do Nha nudc cla Viét Nam.

3. Ludi toa @b dia chinh 1a gi? N6 cb gi khac so véi ludi toa o trac dia thong thudng?

4. Néu cac yéu cau thiét ké usi toa dd dia chinh.

5. Trinh bay khai quat quy trinh do dac thanh lap i toa dd dia chinh cac cap.

6. Trinh bay phutang phap tinh toa dd vudng géc phing x, y cha mét diém khi biét
toa d6 diém dau, chiéu dai va goc dinh hudng cda canh ndi hai diém d6.

7. Trinh bay phuong phéap tinh chiéu dai va goc dinh huéng cla canh ndi hai diém khi
biét toa d6 vudng goc phéng x, y cia hai diém d6.

8. Pudng chuyén kinh vi 14 gi? C6 nhimg dang dudng chuyén kinh vi nao dugc img
dung trong thyc t& céng tac tric dia?

9. Puding chuyén kinh vi phuc vy do vé ban db dja chinh phai dat cac tiéu chuan nao?

10. Néu trinh ty b tri va do dac dudng chuyén kinh vi & thuc dia.

11. Phuong phép tinh toan duing chuyén kinh vi dang khép kin va phis hap.

12. Co thé s dung cac phuong phap giao hdi nao dé8 xac dinh toa do cac diém
kh&ng ché do v&? Nguyén tic do va tinh toan toa dd diém giao hdi.

13. Duding chuyén toan dac cb gi khac so vdt duong chuyén kinh vi7 Phuong phap
bé trf, do dac va tinh toan dudng chuyén toan dac.

14, Cho mét duding chuyén kinh Vi dang khep kin ABCDE, tpa dd diém dau A 12

= 2334356,27m, Y, = 503 457,19m, goc dinh hudng canh md dau 13 «,g= 65°31'. Gia

tn cac goc va canh cho trong bang sd liéu. Hay binh sai két qua do va tinh toa do cac
diém cuia dudng chuyén do.

Tén diém Géc do Canh do (m)
123°12°30” -

g 114°48°18” 12045

C 103°37'00" 110.57

D 92° 23'12 101.49
139,25

E 105°58'30"

A 158,62

15. C6 hai didm A va B biét toa dd X, = 2334356,27m, y, = 503457,19m, X = 2334275,47m,
yg = 503573,91m, d&t may kinh vi & hai diém, do duoc cac gbc BAC = 87°21°,3 va
ABC = 96° 19',6. Tinh toa d diém C.
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Chuong 7
LUGI KHONG CHE PO CAO

Muc tidu:

Sau khi hoe xong chuong 7, ngudi hoc ¢an:

- Hidu mot s6 vén d& khai quat vé ludi dd cao Nha nudc, 1u6i d cao dia chinh.

- Hidu vai trd ca udi khdng ché d6 cao k¥ thuét.

- Biét quy trinh, phuong phap xay dung Iudi khéng ché do cao.

No6i dung:

- V& ludi d6 cao Nha nudc c6 cac van dé: khai niém, phan hang, do chinh xé&c¢, cong
nghé do dac, két qua xay ding ludi dd cao Nha nudc clia Viét Nam va kha nang img
dung né trong xay dung ludi o cao ky thuat.

- Quy trinh xay dyng Iudi do cao k¥ thuat: thiét k&, khdo sat, chon diém chén moc, do
dac va xtr 1y s6 ligu 68 c6 46 cao cac diém.

L. KHAI NIEM LUGI KHONG CHE PO CAO

1. Lugi dé cao Nha nudc

LuGi khong ché do cao 1a mot hé théng cic diém dugc ddnh déu bang céc
déu moc vitng chic trén mat dt, tién hanh do dac va tinh ra do cao coa chiing
so v6i mat thuy chudn gdc. Tir cdc diém khéng ch& d¢ cao ngudi ta ¢6 thé do
dac, x4c dinh d¢ cao cic di€m chi tiét trén mat d4t dé v& ban d6 hodc phuc vu
xay dung cdc cong trinh.

Nhu & muc IV - chuong 1 d3 gidi thiéu, Viét Nam chon diém goc do cao
& Hon Ddu, Hai Phong, 18y muc nudc bién trung binh & ving bién D6 Son
13am mat chudn d¢ cao. T diém gdc niy, ching ta do céc tuyén dg cao dé
din do cao dén cdc ving trén pham vi ca nude. Mang luéi d¢ cao cla Viét
Nam gdm ludi do cao Nha nudc va ludi d6 cao ky thuat.
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Lué6i dé cao Nha nudc 13 mot mang ludi thuy chudn théng nhit trong
c& nude. Ludi duge xay dung theo nguyén tic tit toan dién dén cuc bo, tir
d6 chinh xdc cao dén d6 chinh xdc thép. Ludi d6 cao nha nudc gédm bdn
hang I, II, IIT va IV.

Luéi thuy chudn hang I, hang II dugc b6 tri rdi déu trén toan lanh thd.
Ngoai muc dich lam co s cho viéc xay dung ludi do cao cap thap hon, luéi
thuy chudn hang I va II cOn ddp ting ¢dc yéu cdu cha cong tdc nghién ciiu
khoa hoc vé hinh dang trai dat va su dich chuyén clia vo trdi dat. Ludi thuy
chuidn hang I clia Viét Nam gém 4 tuyén chinh: Hai Phong - Ha Noi, Ha Noi
- Lang Son, Ha Noi - Lao Cai, Ha Ngi - Vinh Linh - Minh Hai. Trén tuyén
thuy chudn hang I cif cdch 100 km chén mot mdc thuy chuén loai A, cach
50km ch6n mot méce thuy chuén loai B.

Ludi thuy chudn hang I1 dugc b6 tri thanh cdc tuyén ndi gilta cic diém thuy
chudn hang 1 va tac thanh ludi ¢é cdc di€m nit va cdc vong khép kin. Vong
thuy chudn hang II khong dai qua 500km. Trén tuyén thuy chudn hang II ci
cdch 50 dén 80 km chon mot méc thuy chudn loai B va tir 5 dén 7 km chon mot
moc thuy chudn thudng.

Luéi thuy chudn hang III va IV dugc bo tri thanh cdc tuyé€n ndi hai
diém hang cao hodc tao thanh luéi cé nhiéu diém mit. Tuyén hang III néi
hai di€ém hang I khéng dai qud 200 km, néi hai diém nit khong dai qud
100 km. Chiéu dai tuyén thuy chuén hang IV tuong itng khong dai qud 100
km va 50 km. Trén tuyén do citr cich 3 dén 5 km ¢é chon mdt mbce thuy
chuén thudng, xem hinh 7.1.

B, B,
E """ T
T : T, 'E Tuyén hang I
2 | 1
] i s========= Tuyén hang Il
B ——B,
i i Tuyén hang i
T ? ;
! 1 T Tuyén hang IV
O] f—
A, A,

Hinh 7.1
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Nhu vay bing cich xay dung lu6i do cao nha nuéc gobm 4 hang, ching ta
da dan do cao tir diém g6c D6 Son - Hai Phong dén céc diém do cao rai déu
trén toan lanh thd Viét Nam. Muén xdc dinh do cao cia mot diém bat k¥
trén mat dat, ta chi cdn do d6 chénh cao tir di€ém d6 dén mdc do cao nha
nude gdn nhdt sé tinh dugc do cao diém xét.

D¢ danh gid d6 chinh xdc két qua do thuy chudn hang I va II, nguoi ta
thudng can cif vao sai s trung phuong ngau nhién v va sai s trung phuong he¢
théng o do chénh cao trén doan dudmg 1 kilomet.

Thuy chudn hang I: m=+0,5mm, ©=%0,05mm
Thuy chudn hang Il: =% 1,0mm, ©c=%0,15mm (7-1)

D6i v6i luGi thuy chudn hang 11 va IV sé diing sai s6 khép tuyén thuy chuan

dé d4nh gid két qua do, ching khong duge vugt qué han sai cho phép sau:
HangIIl:  f, =% 4 Jn mm

Hang II:  f,, =% 10 L mm | (7-2)
Hang IV: £, =+20 JL mm

Trong d6: L 12 chiéu dai uyén do tinh bang don vi kilomet.
n la 8 tram may trén tuyén do cao
Thong thudng ngudi ta ding chiéu dai L dé tinh sai s6 khép gi6i han £,
cho tuyén do. Tuy nhién, khi gap cdc tuyén do ¢6 do déc 16n, s6 tram mdy

trung binh trén mot kilomet s& tang, khi d6 s& ding s6 tram mdy n dé tinh s6
gidi han f, .

2. Lugi do cao dia chinh

2.1. So @6 phat trién lu6i do cao dia chinh

Ludi khong ché do cao dia chinh dugc thanh 13p trén pham vi lanh thd clia
c4c don vi hanh chinh dia phwong, nhdm muc dich 1am co s& do cao phuc vu do
vé ban d6 dia chinh cdc loai ty 1¢. Trong giai doan xay dung luéi toa do dia
chinh phai dua vao luéi do cao d€ xdc dinh d¢ cao céc diém thudc ludi toa do
céc cap phuc vu cho viéc tinh chuyén cdc két qua do trén mat dat vé mit
Elipxoid thuc dung da chon. Khi do vé& chi tiét ban dé dia chinh cén dua vao
u6i do cao dé xac dinh dé cao cic diém khéng ché do vé€ nhim tinh d6 cao cic
diém chi tiét.
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D6 cao trén ban do dia chinh phai ducgc tinh todn trong be do cao nha nudc, vi
vay ludi do cao dia chinh phdi dya trén co s& cic diém khong ché do cao nha nude
hang 1, I, 0T va IV. Sau day s& gi6i thiéu mot s6 van dé vé xay dung ludi do cao
dia chinh.

Trong quy pham do v& ban do dia chinh da quy dinh so d6 phét trién luéi
d6 cao dia chinh nhu sau:

a. Co & ban diu cta ludi do cao dia chinh 1a cdc diém cua ludi do cao nha
nuée cic hang I, 11, 11 valV.

b. D&i v6i khu vuc tinh, thanh phd chua c6 ludi khéng ch& d¢ cac nha
nuée hang 111, IV thi xay dyng ludi co s& do cao hang I, sau d6 chém day
bing ludi do cao hang LV.

c. Diing lu6i thuy chudn k¥ thudt d& x4c dinh do cao cic diém cla ludi toa
do dia chinh cép I, cdp I1 va mot s6 diém méc do cao khic ndm trong khu do
phuc vu cho viéc xdc dinh d§ cao cac diém khéng ché do ve.

d. Khi do vé ban dé dia chinh s& do thuy chudn cp k§y thudt hodc do cao
luong gidc dé x4c dinh do cao cic diém khong ché do vE.

2.2. Yéu ciu dd chinh xac hwéi do cao dia chinh

Dé nghién cu do chinh xdc uGi khéng ché do cao dia chinh, ta xuat phat
tir yéu cdu do chinh xdc do cao cdn thé hién trén ban d6 dia chinh. Trong quy
pham hién hanh quy dinh vé do chinh x4c thé hién do cao trén ban d6 dia chinh
nhur sau: '

- Sai s& trung phuong d¢ cao cha di€m khong ch€ do vé sau binh sai so vl
diém khéng ché do cao nha nude gan nhit kbong 16n qua 1/10 khodng cao déu
dudng binh 46 co ban .

- Sai s& trung binh vé do cao cha dudng binh do, do cao cla di€m dac
.trung dia hinh, 46 cao cta diém ghi chi d9 cao trén ban d4 dia chinh so vdi
diém khéong ché do cao ngoai nghiép gan nhat khong vugt qué 1/3 khoang cao
déu dudng binh do co ban & viing dong bing va khong qud:1/2 khodng cao déu
dudmg binh do co ban & viing d6i nii, ndi cao va ving bi che khuat.
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Khi phai v& dia hinh trén ban dé dia chinh thi d6i véi ban dé dia chinh
ty 1& 16n 1: 500, 1:1 000, 1: 2000 cén vé dudng binh d6 véi khoang cao déu
co ban 13 1m, d6i v&i ban do cd ty 1& nho hon s& chon Khoang cao déu la 2m
hodc Sm.

Can cif vio yéu ciu trén, ngudi ta xdc dinh do chinh x4c cén thi€t cha phép
do cao va dé ra quy dinh trong quy pham: chiéu dai tuy€n thuy chudn ky thuat
va thuy chuin hang IV khéng dugc vugt qud gidi han néu trong bang 7.1

Bdng 7.1: Chiéu dai cho phép cdc tuyén do cao

. Chiéu dai tuyén do cao (km)
Dang cua tuyén do cao -
Hang IV Ky thuat
N&i hai diém hang cao 16-20 16
N&i diém hang cao dén diém nit 9-15 12
N&i hai diém ndit 6-10 8

Han sai cho phép cua tuyén do cao hang I, IV da gidi thiéu & phdn
trén. P&i v6i tuyén thuy chudn k¥ thuat, cdn ddm béo sai s6 khép tuyén do
nho hon han sai cho phép:

f,, =+30 VL mm

f,, =+10 ¥n mm (7-3)
Trong d6: L 1a chiéu dai tuyén do tinh bing km
n [ s6 tram mdy da thuc hién trén tuyén do
I1. XAY DUNG LUGI THUY CHUAN KY THUAT
1. Thiét k& lugi thuy chuin ki thuat

Theo nguyén tic x4y dung lu6i khéng ché 49 cao di gidi thiéu & trén,
ngudi ta thanh 13p luéi 46 cao nha nuéc 4 hang rai déu trén toan lanh thd, dam
bao khoang 5 dén 10 km® c6 mot diém thuy chuén hang IV tr& lén. Cic diém
nay dugc chén méce vimg chic & thuc dia, qua do dac va xif I s6 liéu da tinh
duge do cao tuyét d6i cha cic diém so v6i muc nudce bién trung binh.
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Lu6i thuy chudn k¥ thuat duge xay dung nhim muc dich dn do cao tir cic
méc nha nudc vé cic diém khéng ché toa do dia chinh va ludi khong ché do vé
phuc vu do v& ban dé. Pi¢m thuy chuédn k§ thuat thudng duge bd trf tring véi
diém toa d6 mdt bing nhu diém dudng chuyén dia chinh cép 1, cdp 2, diém
duong chuyén kinh vi va mot s6 diém khéc trén khu do.

A h R1. B> h B A bs B
O~ 5 —sm P Y
a) hl&Pl P, hy hg
K, h2 K2 hl h3 N2 h?
hs N \
hy ' Ps
K; hyo X y
A . h4 P4 2 Pﬁ
< C
Q N3 hiz hy, |
"o lfs&_hs// K4 °)
b}

Hinh 7.2: So d6 ludi thity chudn k3 thudt

Trén so d6 hinh 7.2a 1a tuyén thuy chudn dang phit hop hay tuyén don néi
hai di€m hang cao A va B. Tuyén do di qua cdc mdc cdn xé4c dinh d6 cao R,
R,. Phéi do cdc d9 chénh cao hy, h,, h,.

Trén so d6 hinh 7.2b 13 tuyén thuy chuéin dang khép kin, xust phat tir diém
hang cao A. Tuyén do di qua cic méc cdn xdc dinh d6 cao R, R;, R, R, R,
Phai do céc d6 chénh cao b, hy, hs, hy, hs, he di qua cdc diém cdn xdc dinh va
khép vé diém md ddu A.

Trén so d6 hinh 7.2¢ la luéi thuy chudn c6 nhiéu tuyén don, tuyén don néi
hai di€ém hang cao, ¢6 3 diém nit. Céc tuyén do h; di qua cic mdc cin xéc dinh
d6 cao P, P,, P, P,. P, Py va cdc niit N, N,, N,

Chii ¢ rang cic tuyén do cao bao gid ciing phai xdc dinh chiéu do (chiéu
miii tén) va cidc dd chénh cao h, luén mang d4u (+) hoic (-).
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2. Khao sat chon diém chén méc

Sau khi dir kién so d6 ludi trén ban d6, ra thuc dia xéc dinh vi tri diém
43 thigt k&, xem xét cdc vi tri dat méc va céc tuyén do. Cic mdc cin dit &
ché c6 nén dat vimg chic, én dinh, d& bao quan 1au dai va thuan tién cho ngudi
thi cong, do dac va sit dung. Sau dé quyét dinh vi tri dat moc can déng coc
lam ddu tam thoi.

Trudc khi do khoang mot thang phai hoan thanh viéc dat moc chinh thic.
Tuy tinh hinh cy thé ciia khu do ma chon loai m&c cho thich hop. D61 véi cic
méc tring v&i méc khong ch€ mat bang nhu diém toa d6 dia chinh cdp I, cap II
thi & cic di€m nay phai sir dung loai déu m&c bing st bing sat trén dinh c6 déu
chit thap 1am tAm diém mat bing, déng thdi ddu mée phéi c6 dang chém cu lam
chuén d6 cao. '

M6c 1am bing bétong cot thép chon xudng @4t nhu hinh 7.3a hodc gén trén
tudng cc cong trinh vitg chéc nhu hinh 7.3b.

o\ |
ik a WA
E R

s 40

i : b)
K— 40 —>

a) Hinh 7.3

3. Do dac 1udi thuy chuan ky thuat

Ding mdy thuy chudn thong thudng d€ do thuy chudn hang IV va thuy
chudn k¥ thuat. My c6 do phéng dai 20 - 30 ldn, c6 40 nhay Sng thuy 25” dén
30”/2mm. Cé thé ding cdc mdy nhu Wild N-2, HB-1, Ni-030, Ni-25, FGO040,...
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Ding mia hai mat c6 khoang chia nhd nhat lcm dé do thuy chudn. Trude khi
do phai kiém nghiém mdy thuy chusn va mia.

Tai mot tram mdy c4n thyc hién doc s6 theo trinh ty S-T-T-S, tic 1a

- Poc s khoang céch sau, chi giita, mat den mia sau.

- Doc s6 khoang cich trudc, chi giita, mat den mia trude.
- Doc 56 chi giita, mat d6 mia trude.

- Doc s6 chi gitta, mat d6 mia sau.

Khoang cdch t6i da tit mdy t6i mia 13 100m d6i v6i do thuy chudn
hang IV, 150m d6i v6i do thuy chudn ky thuat. Chénh léch khoang céch sau
va khodng cdch truéc & mot tram mdy khong 16n qué Sm va 10m, tich luy
chénh khoang cich khong 16n qua 10m ddi véi thuy chusn hang IV va 50m
d&i véi thuy chudn ky thuat.

Két qua do dugc ghi vao sé theo miu quy dinh, theo méu da gidi thi¢u
trong chuong 5. Khi ghi s6 khong tdy xo4, cudi trang phai cong kiém tra.

Sau khi do phéi ki€m tra sai s6 khép tuyén do:

- Mot tuyén do di va do vé: f, = 2hy - Xhy

- Mot vong khép kin: f,, = 2hy,

- Mot tuyén phit hop: f, = 2hy, - (H. - Hy) (7-4)

Sai s6 gidi han dugce tinh theo cong thie (7-3). Kiém tra xem két qua do cé
dat do chinh xdc yéu cdu hay khong theo diéu ki¢n:

fhdo < f}; ok

(7-3)
Diing phuong phép binh sai chit ché dé binh sai lu6i thuy chudn hang IV,
con ludi thuy chudn k§ thuat c6 thé binh sai gn ding.
4. Xr ly s liéu va tinh toan do cao |
Sau khi kié€m tra sé do, kiém tra céc budc tinh trong sé thdy khong con sai
st thi 1ap bang t6ng hop két qua do va vé so 46 mang lu6i 4o cao. Tren so 46

phai chi 6 cic moc cip cao da biét, cic di€m d¢ cao cin xéc dinh, cic tuyén
do cé v& cdc mili tén chi huéng do.
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Binh sai luéi d6 cao c6 thé thyc hién theo nhiéu phuong phdp, tudn thi
nguyén 1y s& binh phuong nhd nhéat. Ludi dé cao hang IV s binh sai theo
phirong phap chit ché. Trong phin nay chi gidi thiéu phuong phdp don gian dé
binh sai tuyén do thuy chudn k¥ thuat khép kin hodc cé dang phid hgp ndi hai
diém cép cao. Trinh ty tinh todn nhir sau:

- Tinh va kiém tra sai s6 khép do cao theo éc‘mg thic (7-4) va (7-5), néu dat
yéu cau thi tinh tiép.

- D4i dédu sai s6 khép f, va phan phdéi cho céc doan do theo ty 1€ thuan véi
chiéu dai doan do:

S,
v, =—f —=— 7-6
hf ﬁi ZS ( )
- Tinh 46 chénh cao cac doan sau binh sai:
h', =h + Vhi (7-7)

- Tinh d¢ chénh cao céc di€m dua vao d6 cao diém g6c va do chénh cao
sau binh sal

Hy = Hy+ I (7-8)

Vi du: Binh sai tinh todn tuyé€n d¢ cao phil hgp néi hai diém hang cao A,
B cé d6 cao la Hy = 121,453m, Hy = 135,116m . Do 4 doan d¢ chénh cao
theo chiéu miii tén, di qua '
3 di€ém méc cin xdc dinh
R,, R, R, K& qua do ADWM
chénh cao céc doan do ghi &
cot 2. Chiéu dai doan do
ghi d c6t 3 cua bang 7.2.
Tir két qua do c6:

Hinh 7 4

f, = Xhg- (Hy-H,) =-55 mm
f,, = 50+/L =50,/4,45 =105 mm

K&t gua do dat yéu ciu d6 chinh xdc, cdc budc tinh todn thyc hién ngay
trong bang 7.2.
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Bdng 7.2: Bdngtinh todn ludi do cao

Chieudai | Sohiéu | Chénh cao .
'I.‘?l Chenh cao doan do chinh sau binh sai G cao dlémT
diem do (m) (km) (mm) (m) (m)
1 2 3 4 5 6
A ' 121.453
+3.748 0.83 +10 -+3.758
R, 125..211
-2.365 1.72 +21 -2.344
R, ’. 122.867
+11.430 1.20 +15 +11.445
R 134.312
+0.795 0,70 +9 +0.804
B 135.116
[ STor13.608 | SL =445 | yv=+55 | Th=13.663 T, H, =13.663 |

[IL LUGI PO CAO LUONG GIAC

Hién nay, trong thuc t€ hau nhu khong bét budc phai thé hién ddng d4t trén
ban d6 dia chinh ty 1¢ 160, chi tién hanh do dia hinh va v& duomg déng mic &
cic khu vuc cd biét theo yéu ciu cia luan ching kinh t& - k¢ thuét. Trong
truong hop d6 ludi khong ch€ d¢ cao chi con chiic nang ddn do cao dén céc
iém khong ché mat bang dé phyc vu cho viéc tinh chuyén ket qua do chiéu dai
va goc trén mat dat vé mit quy chi€u.

Mat khéc, cdc may toan dac dién tit dang dugc sit dung rong réi trong do
dac ludi duong chuyén dia chinh cdp 1, cdp 2. Quy pham hi¢n hanh cho
phép sir dung phuong phép do cao lugng gi4c bing toan dac dién ti dé thay
th& do thuy chuén cdp k¥ thuat trong viéc xac dinh do cao cac diém cia lud
toa do dia chinh. May toan dac dién tir phai c6 sai s6 do canh khong 16n hon
M, = (5 + 5.10°°D)mm.

Néu ditng may toan dac dién tir do goc ding V va chiéu dai nghiéng D cha
canh dudmg chuyén thi tinh ¢ chénh cao theo cOng thic: :

h=DsinV+1-t (7-9)
h=D.cosZ +i-t

_ Khi do goc diing theo phuong phép ding 3 day chi thi do 1 vong, néu do
theo 1 day chi thi phéi do 3 vong. Do chénh lech gid tri goc ding gilta cic vong
do khong vuot qud 157
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- Chiéu cao mdy i va chiéu cao guong t phai do chinh xdc dén milimet.

- Trén méi canh phai do chénh cao theo hai chiéu thuan, nghich.

Sai s& khép gidi han cia tuyén do cao lugng gidc duge quy dinh nhu sau:
f,, =% 100 VL (mm) (7-10)

L 1a chiéu dai tuyén do tinh bing kilomet

Quy pham hién hanh cdn cho phép sit dung phuong phdp do thuy chuén tia
ngém nim ngang bing mdy kinh vi dé xdc dinh d¢ cao cic diém khéng ché€ do
v&. Chiéu dai tuyén thuy chuén tia ngdm ngang khong 16n hon chiéu dii dudng
chuyén toan dac va ti€n hanh do géc diing déng thoi trong qua trinh do goc
ndm ngang va do canh dudng chuyén.

Sau khi do chiu dai canh, chiéu cao may, chiéu cao guong va géc diing, ta
tinh dugc d6 chénh cao trén timg canh theo hai chiéu thuan va nghich. Néu

ching chénh nhau khong qud han sai cho phép thi 14y tri trung binh lam két
qua do chénh cao giia 2 diém.

Trong khi do cdc tuyén dudng chuyén dé€ x4c dinh toa d0 mit bing x va y
cha céc di€m, s€ ti€n hanh déng thdi viéc do cdc yéu 16 cln thigt nhu géc dimg
V, chidu cao mdy i, chiéu cao diém ngim t, ta s& xdc dinh dugc do chénh cao
giita cdc diém dudng chuyén theo phuong phdp do cao lugng gidc. Truong hgp
hai diém khéng ché& cép cao & hai ddu tuyén dudng chuyén dé c¢é do cao chinh
xdc thi tuyén do cao lugng gidc trd thanh dang tuyén do cao phit hgp ndi hai
diém cfp cao tuong tir hinh 7.4.

Théng thudng tuyén do cao lugng gidc ciing duge bS tif ndi hai diém cap
cao da c6 d6 cao chinh xdc. Tir két qua do chénh cao trén timg canh cua tuyén
do, ta img dung cong thitc (7-4) tinh sai s& khép f,, . Phan ph&i sai s6 khép cho
dd chénh cao trén timg canh theo nguyén tic ty 18 thuan véi chicu dai canh.
Cubi ciing tinh dugc d6 cao céc di€ém. Ta ciing 1ap bang tinh d6 cao giéng nhu
trudng hop tinh todn luéi thuy chudn k§ thuat, xem bang (7.2).

Ludi do cao lugng gidc ciing c6 thé cé dang dudng chuyén khép kin hoic
1udi 16n gém nhidu vong khép va nhiéu tuyén néi cic diém cép cao va cic diém
niit. Hién nay, ¢6 cic phdn mém chuyén dung dang duge diing trong thyc t€ dé
binh sai chat ché cic ludi dd cao va tinh todn d6 cao cdc diém phuc vu cong tac
do v& ban d8 dja chinh nén ngudi ta {t tinh todn theo phwong phdp gin ding.
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Cau hoi va bai tap chuong 7

1. Ludi 46 cao Nha nubc 1a gi? NG dutge phan hang va xay dung nhur thé nao?

2. Luéi do cao dia chinh co gi khac so véi uGi 30 cao Nha nudc? Trinh bay sO aé
phat trién i 46 cao dia chinh va yéu ciu do chinh xac ctia nd.

3 Trinh bay phuong phap b trf va do dac 1uGi thuy chudn ky thut & thue dia phuc vu
cho céng tac 1ap ban 46 dia chinh. :

4. Phuong phap binh sai va tinh do cao céc diém trong @i thuy chudn k¥ thuat.

5 Trinh bay phuong phap bé tri, do dac va tinh toan dd cao Cac diém trong ludi do
cao lugng giac.

6. C6 mot tuyén do thuy chudn cdp ky thuat dang khép kin RABC, d6 cao diém
a4u R )a Hg =24,335m, do dugc dd chénh cao gilta cac diém va dd dai cac doan ghi
trong bang s liéu. Hay binh sai va tinh @6 cao cac diém A, B, C.

2 P& chénh cao do “Khoang cach
Tén diém
h (m) S {(km)

+ 1,267

7. Trong mdt duong chuy@n kinh Vi, biét 46 cao hal didm dau va cudi la H,=7,29m,
Hp = 11,52m, do dugc chidu dai nam ngang clia cac canh |a AB =135,29m, BC =142,83m
va CD =151,12m, cac géc nghiéng tuong (ng 12 V,g = 1923, Vec = 931", Vgp = +1°49".
Khi do gbc nghiéng ngudi ta dat cho chiéu cao didm ngém dung béng chiéu cao may kinh
vi (i = t). Hay tinh a6 cao cac diém B, C.
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Phan bon

THANH LAP VA SU DUNG
- BAN PO DIA CHINH

Chuong 3

PO VE VA CHINH LY BAN PO PIA CHINH

Muc tiéu:

Sau khi nghién citu chuong 8, hoc sinh hiéu dugc nhing vén Gé co s vé ban 4o dia
chinh, biét phuang phap do vé ban a6 dia chinh mdi va biét chinh Iy ban @6 dia chinh ci,
buéc dau tim hidu vé cong nghé do v& ban dd dia chinh dang sb.

Ndi dung:

- Binh nghia, phan loai, ndi dung, cu sd toan hoc, phuang phap chia manh ban d8 dia
chinh.

- Quy trinh do chi tiét ban @8 dia chinh d thuc dia bang may kinh vi.

- Cong tac ni nghiép v& ban do dia chinh.

- Phuong phap chinh ly ban db dia chinh ci.

- Ung dung cong nghé mdi thanh |ap ban db s6 dia chinh.
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1. BAN PO BIA CHINH

1. Khai niém va phan loai ban d6 dja chinh
1.1. Khéi niém ban dé dia chinh
Bin d6 dia chinh 12 ban dé chuyén nganh 44t dai, trén ban dé thé hién

chinh xéc vi tri, ranh giéi, dién tich vd mot s6 thong tin dia chinh cua timg
thira d4t, timg ving dét. Bin d6 dia chinh con thé hién cic yéu t6 dia 1y
khic lién quan dé€n d4t dai. Ban d6 dia chinh dugc thanh 14p theo don vi
hanh chinh co s& x3, phudng, thi trdn v thdng nhdt trong pham vi cé nude.
Ban dé dia chinh duge thanh lap trén co s& k¢ thuat va cong nghé ngay
cang hién dai, né dam béo cung cdp thong tin khong gian cta ddt dai, phuc
vu cong tdc quan 1y dat.

Ban d6 dia chinh 1 tai liéu co ban nhét cla bo hé so dia chinh, mang
tinh phép 1y cao phyc vu quin 1y chat ché d4t dai dén ting thira d4t, ting
chi sir dung ddt. Ban d6 dia chinh khdc v&i ban dé chuyén nganh thong
thudng & chd ban d6 dia chinh c6 ty 1€ I6n va pham vi do v& 12 rong khdp
moi noi trén toan qudc. Ban d6 dia chinh thudng xuyén duge cap nhat cic
thay d6i hgp phép cba dét dai, c6 thé cap nhat hang ngay ho#c cap nhat theo
dinh k. Hi¢n nay & hiu hét cdc qudc gia trén thé gidi, ngudi ta hudng t6i
xdy dung bin dé dia chinh da chic nang, vi vay, ban d6 dia chinh con cd
tinh chét cha ban dd cd ban quoc gia.

Ban d6 dia chinh dugc thanh lap theo céc ty 1& 1: 500, 1: 1000, 1: 2000,
1: 5000, 1:10000 va 1: 25000. Viéc chon t 1€ ban d6 dia chinh can cif vao cic
yéu 16 co ban nhu: Mat do thira dat trén mot hecta dién tich cang 16n phéi v& ty
1¢ 16n; d4t ndng-1am nghiép die.n tich thira 16n v& ty 1& nho; dat &, dat do thi, dat
¢6 gid tri kinh t& sit dung cao s& v€ ban dé ty 1& 16n; yéu cdu ban do ¢6 do
chinh xdc cao, thé hién dién tich dén 0,1m* thi chon ty 1€ 1: 200, 1: 500, thé
hién dién tich chinh xdc dén 1m? thi chon ty 1¢ 1:1000, 1:2000. C6 thé chon ty
1¢ ban dd dia chinh theo bang 8.1.
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Bdng 8.1

] Loai dit Khu virc do vé T§ 1 ban db
pat g D6 thi 16n 1: 500,  (1:200)
Thi x4, thi trdn 1: 500
Dén cu ndng thon 1: 1000
Pat nong nghigp Péng bang Bic Bo 1: 2000, 1:1000
Déng bing Nam B) 1: 5000, 1:2000 .
b4t lam nghiép D61 nii 1:5000, 1: 10000
Pit chua st dung Nidi cao 1:10000, 1: 25000

Ban dé dia chinh dugc diing 1am co s6 d€ thuc hién mot s6 nhiém vu trong
cong tic quan 1y nha nudc vé dit dai nhwr sau:

- Théng ké dat dai.

- Giao dat san xuit nong nghiép, lam nghiép cho cdc hé gia dinh, cd nhén
vi t8 chiic; tién hanh ding ky dét, csp gidy chimg nhan quyén sir dung dat san
xudt nong nghiép, 1am nghiép.

- Dang ky cdp gify chimg nhan quyén sir dung dat & va sd hitu nha 6.

- X4c nhan hién trang va theo dai bién dong vé quyén su dung dat.

- Lap quy hoach, k& hoach sir dung dét, cii tao d4t, thi€t k& xay dung cic
diém dan cw, quy hoach giao thong, thuy lgi.

- Lap hé so thu héi dét khi cin thiét.

- Giai quyét tranh chédp dat dai.

1.2. Phan loai ban d6 dia chinh

Véi diéu kién khoa hoc va cong nghé nhu hién nay, ban d6 dia chinh duoc
thanh lap & hai dang co ban 12 bdn dé gidy va bdn d6 s& dia chinh.

Bdn dé gidy dia chinh la loai ban d6 truyén thong, cac thong tin dugc thé
hién toan bo trén gidy nhd he théng ky hiéu va ghi chi. Ban d6 gidy cho ta
thong tin rd rang, trrc quan, dé sir dung.

Bdn dé s6 dia chinh c¢6 noi dung thong tin twong ty nhu ban dé gidy, song
c4c théng tin nay duge luu trit dudi dang s6 trong mdy tinh, st dung mot hé
théng ky hiéu da s6 hod. Céc thong tin khong gian luu trir duéi dang toa d6,
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con thong tin thuge tinh s€.dwge mi hod. Béan dé s6 dia chinh duge hinh thanh
dya trén hai yéu t6 k¥ thuat 1a phdn ciing méy tinh va phdn mém diéu hanh.
Céc s6 licu do dac hoic ban d6 cii duge dua vao mdy tinh dé xir 19, bién tap,
luu trit va 6 thé in ra thanh ban d6 giay.

Hai loai ban dé trén thudng c6 cling co sd todn hoc, cung noi dung. Tuy
nhién, ban d6 s6 da sir dung thanh qua chia cong ngh¢ thong tin hién dai nén
¢6 dugc nhiéu wu diém hon hén so véi ban d6 gidy thong thudng. VE do
chinh xdc: ban dd s6 luu trit tric ti€p cdc s do nén cc thong tin chi chiu
anh hudng cia sai s6 do dac ban ddu, trong khi d6 ban dé gidy con chiu dnh
hudng rat 16n cla sai s6 do hog. Trong qua trinh str dung, ban dé s6 cho
phép ta liru trit gon nhe, dé& dang tra ciu, cap nhat thong tin, diac biét nd tao
ra kha ning phan tich, tdng hop thong tin nhanh chéng, phuc vu kip thdi cho
cdc yéu cdu sir dung clia cdc co quan nha nudc, co quan kinh t&, k¥ thuat.
Tuy nhién, khi nghién cifu vé ban d6 dia chinh ta phai xem xét toan b cdc
vin dé co ban cha ban d6 thong thudng.

Khi nghién citu dac diém quy trinh cong nghe thanh lap ban dé dia chinh
va pham vi tng dung clia timg loal ban d6 dia chinh, ta cin 1am quen vGi mot
s6 khai niém vé cic loai ban d6 dia chinh sau:

1.2.1. Bdn dé dia chinh co s

Ban d6 dia chinh co s& 12 tén goi chung cho ban dé gbc duge do vE bang
céc phuong phap do VE tryc ti€p & thyc dia, do vé& bing cic phuong phdp cd sir
dung 4anh hang khong két hop véi do vé bd sung & thuc dia hay dugc thanh
1ap trén co & bién tap, bién vé tir ban dé dia hinh cing ty 1¢ d c6. Ban 46 dia
chinh co s& dugc do vé kin ranh gidi hanh chinh céc cdp, kin khung trong cla
ting manh ban 46, cdc thita ddt & ving bién cdc t& ban d6 ¢6 thé bi cat boi
dudng khung. Trong trudng hop ban dd dia chinh co s¢ duge lap bang phuong
phdp do anh, d6i véi ving dat nong nghiép co thé khong v& chi tiét dén céc
thita dit nho cla cdc ho gia dinh va cd nhan ma chl v& dén cic 16 dat, cic
viing dat.

Ban 46 dia chinh co s 1 tai ligu co ban dé bién tap, bién v va do v& bd
sung thanh ban d6 dia chinh theo don vi hanh chinh co s& xd, phudng, thi tran,
dé thé hién hién trang vi tri, dién tich, hinh thé va loai dét cha céc 6 thira ¢6
tih 8n dinh 1au dai va d& xéc dinh & thyc dia.
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1.2.2. Bdn dé dia chinh

Ban dé dia chinb 12 tén goi cha ban d6 duge bién v&, bién tap ti ban do dia
chinh cd s& theo ting don vi hanh chinh co s xd, phudng, thi trén (goi chung
1a cép xd), duge do vé bd sung dé vé tron ven céc thita dat, x4c dinh loai déi
theo chi tiéu thdng ké cia ting cht str dung d4t trong mdi manh ban dé va
duge hoan chinh phi hgp véi s6 liéu trong ho so dia chinh.

Ban d6 dia chinh duge lap cho timg don vi hanh chinh cdp x4, 1a tai liéu
quan trong trong bd hé so dia chinh; trén ban dd thé hién vi trf, hinh thé, dién
tich, s6 thira va loai dat cua timg chu sir dung dat; dip ing duge yéu cdu quan
1y dat dai cia nha nudc & tat ca cdc cdp x4, huyén, tinh va trung uong.

1.2.3. Ban doé trich do

Ban d¢ trich do 1a tén goi chung cho ban v& c6 ty 1¢ 16n hon hay nhd hon ty
1¢ ban dé dia chinh co 50, ban dé dia chinh, trén d6 thé hién chi tiét timg thita
dat trong cac o thita, viing dt 6 tinh &n dinh 1au dai hoidc thé hién chi tiét theo
yéu ciu quan ly dat dai.

2. N&i dung ban dé dia chinh

Ban d6 dia chinh 1 tai liéu chl yé&u trong bd hé so dia chinh, vi vy trén
ban d6 can thé hién ddy dl cdc yéu 16 dap fing yéu cdu quan ly dat dai.

2.1. Diém khong ché toa do va do cao

Trén ban d6 can thé hién ddy di céc diém khéng ché toa do va do cao nha
nude cdc cip, ludi toa d6 dia chinh c&p 1, cdp II va cdc diém khéng ché do vé
¢6 chon moc dé sir dung lau dai. Day 1 yéu t6 dang di€m cén thé hién chinh
xdc dén 0,1mm trén ban do.

2.2. Pia gi6i hanh chinh cac cip

Trén ban d6 cin thé hién chinh xdc dudng dia gidi quéc gia, dia gidi hanh
chinh céc cdp tinh, huyén, xd, cdc mdc gidi hanh chinh, cic diém ngoit cla
dudng dia gidi. '

2.3. Ranh gid6i thira dat

Thira dat 12 yéu t6 ¢o ban cha ban d6 dia chinh. Ranh giGi thira d4t duge thé
hién trén ban dé bang dudng vién khép kin dang dudng gdp khiic hodc dudng
cong. Dé xdc dinh vi trf thira dat cdn do vé& chinh x4c cdc diém dic trung trén
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dudng ranh giéi ciia né nhu di€m géc thira, diém ngoat, diém cong ctia duding
bien. D6i véi mbi thira dat, trén ban dé con phai th hign ddy di ba yéu 16 la
s& thit ty thira, dién tich va phan loai dat theo muc dich sir dung.

2.4. Loai dit

Tién hanh phan loai va thé hién 5 loai dét chinh'la d&t nong nghiép, dat 1am
nghiép, d4t chuyén dung, dat & va st chwa sir dung. Trén ban d6 dia chinh cdn
thé hién phan loai dén timg thira d4t, timg loai dét chi ti€t bing cdc k¥ hiéu
phan loai dugc quy dinh.

2.5. Cong trinh xay dung trén dat

Khi do v& ban d6 t§ 1& 16n & viing d4t thd cu, dac biét 1a & khu vuc do thi thi
trén tung thita dat con phai thé hi¢n chinh xdc ranh gidi cdc cong trinh xay
dung ¢& dinh nhu nha &, nha lam vigc,... Cic cong trinh xdy dung dudc xac
dinh theo mép tudng phia ngoai. Trén vi tri cong trinh con biéu thi tinh chét
cong trinh nhu nha gach, nha bé tong, nha nhiéu tdng.

2.6. He thdng giao thong

Trén ban d6 cdn thé hién tét ca cdc loai dudng sit, dudmg bg, dudng trong
lang, ngoai dong, dudng phd, ngd phé... Do v& chinh xdc vi trf tim dudng, mit
dudng, chi giéi dudng, cic cong trinh chu cdng trén dudng va tinh chédt con
dudng. Gidi han thé hién h¢ thong giao thong 12 chan dudng, dudng cé d6 réng
16n hon 0,5mm trén ban d6 phai vé& 2 nét, néu do rong nhé hon 0,5mm thi v&
mot nét va ghi chi do rong '

2.7. Mang luéi thuy van

Trén bin d6 phéi thé hién he théng séng ngdi, kénh muong, a0 hd,... Do vé
theo mtic nudc cao nhit hodc mic nudc tai thoi di€m do vé. Do rong kénh
muong 16n hon 0,5 mm trén ban 46 phai v& 2 nét, néu 46 réng nhéd hon 0,5 mm
thi v& mot nét theo dudng tim clia né. Khi do vé trong cdc khu déan cu thi phai
v& chinh xac cdc rinh thoat nuéc cong cong. Song ngodi, kénh muong cén phai
ghi chii tén riéng va hudng nude chay.

2.8. Pia vat quan trong

Trén ban dé dia chinh phai thé hién cdc dia vatc6 ¥ nghia dinh hudng.
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2.9. Moc giéi quy hoach

Trén ban dé dia chinh con phai thé hién ddy di m&c quy hoach, chi gidi
quy hoach, hanh lang an toan giao théng, hanh lang bao v¢ dutmg dién cao thé,
bao vé dé diéu . '

2.10. Dang dat

Khi do v& ban d6 & viing ddc biét con phai thé hién déng d4t bing dudmg
dong mitc hoac ghi chid do cao.

3. Co sd toan hoc cla ban dd dia chinh

Cic loai ban dé dia hinh, ban d6 dia chinh cid Viét Nam duge thanh lap
trude nam 2001 déu sit dung hé toa do HN-72, phép chi€u phing Gauss-Kruger.
Théng 7 nam 2001, Viét Nam d3 cong bS va dua vio sir dung hé quy chiéu va h¢
toa do qudc gia VN-2000, phép chiéu phing UTM. Ngay 20-6-2001 Tdng cuc
Dia chinh ra Théng tur s6 973/2001/TT-TCDC huong ddn sit dung hé quy chiéu
va hé toa dé qudc gia VN-2000. Trong phdn nay s& gidi thiéu cdc dac trung co
ban clia hai hé toa d6 Nha nudc va hé toa d6 dia chinh dia phuong cép tinh.

3.1. Yéu t6 dac trung ciia hé toa do quéc gia HN-72

- Elipxoid thuc dung Kraxovxki vdi céc kich thude co ban la:

a=06378245m, b=6356863m, o=1:2983

- Elipxoid thuc dung chua duge dinh vi theo Ianh thd Vigt Nam. Diém géc
toa do dugc cong b6 1a diém thién van Léng Trung, Ha Noi. Tuy nhién, toa dd
gdc duoe tinh truyén tir diém Ngii Linh (s6 hiéu 2737) thudc ludi tric dia co sG
Trung Qudc gén bién gidi Viét - Trung.

- Mit quy chi€u toa do phéng 1a mat phing phép chigu Gauss-Kruger. Day
12 phép chi€u ddng goc, chia tréi dat thanh 60 miii 6° hoac 120 muii 3°.

Toa do vuong géc phéng cha céc di€m trong lwéi toa 49 Nha nudc duge
tinh todn trén mui chiéu Gauss-Kruger 6°, d6 12 mii 48 va 49 c6 kinh tuyén
truc 105° va 111°, Bén dé dia hinh ty 1& nhd thé hién trén mdi chi€u Gauss 6%
ban dé dia hinh ty 1¢ 16n thé hién trén mudi chi€u Gauss 3° ¢6 kinh tuyén truc
102°, 105°, 108°, 111° va 114°,

" 3.2. Yéu 3 dac trung cda hé toa dd quéc gia YN-2000

- Elipxoid quy chi€u quéc gia 1a Elipxoid WGS84 toan cdu véi kich thudc
nhtr sau:
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+ Bén truc 16n: a=6378137,0m

+ Do det: f=1:298,257223563

+ Téc do gbc quay quanh truc:  © = 7292115,0 x 107" rad/s
+ Hing s6 trong trudng trdi ddt: GM = 3986005.10° m* S”.

- Vi trf Elipxoid quy chi€u quéc gia: Elipxoid WGS-84 toan céu dugc dinh
vi phit hgp véi 1anh thd Viet Nam trén co s& sit dung diém GPS canh dai c6 do
cao thuy chudn phan b8 déu trén toan lanh tho.

- Diém goc toa do quéc gia: diém NOO dat tai Vién nghién ciu Dia chinh,
duong Hoang Qudc Viét - Ha Noi.

- He toa d6 phing: hé toa d phing UTM quéc €, dugc thiét 1ap trén co s&
1uéi chidu hinh truc ngang déng géc.

Toa do vudng géc phang clia cdc diém trong ludi toa do Nha pude duge
tinh toan trén mui chidu UTM 6°. Ban d6 dia hinh ty 1& nho thé hién trén mii
chi€u UTM 6° véi hé s6 bi€n dang trén kinh tuyén truc m, = 0,9996, ban do dia
Kinh (¢ I¢ 16n th€ hién trén mui chi€u UTM 3° véi he s5 bién dang trén kinh
tuyén truc m, = 0,9999. Kinh tuyén tryc cdc miii vin giit nguyén nhu phép
chi€u Gauss da néu & trén.

3.3. Hé toa do dia chinh cac tinh

Quy pham thanh l4p ban d6 dia chinh [9] quy dinh: Bén d6 dia chinh dugc
tinh todn va thé hién trong hé toa d6 Nha nudc. Tuy nhién, quy pham cdn ¢6
céc quy dinh rieng vé do rong ctia mii chi€u va vi tri cua kinh tuy€n truc riéng
cho timg tinh nhim dm bdo gidm 4nh hudng bién dang vé do dai va dién tich
dén cdc yéu 16 thé hién trén ban d6 dja chinh.

3.3.1. Do rong miii chiéu

Quy pham do v& ban d6 dia chinh quy dinh sit dung phép chiéu Gauss:

- Bin d4 dia chinh t¥ I& 1:1000, 1:2000, 1:5000, 1:10.000 1:25.000 sir dung
mdi chi€u Gauss 3°.

- Ban d6 dia chinh ty l& 1:200, 1:500 sir dung mii chi€u Gauss 1,5°

Thong tu s6 973/2001/TT-TCDC quy dinh tir thing 7 nam 2001: doi véi
ban d6 dia chinh phai sit dung phép chi€u UTM, mii chi€u 3°, h¢ 6 chiéu trén
kinh tuyén truc la m, = 0,9999.
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3.3.2. Kinh tuyén truc dia phuong

Pé dam bao chic chin cho khu vuc do vé ban d6 dia chinh cdc tinh
hoic thanh phd tryc thudc Trung uong ndm trén viing cé bi€n dang qua phép
chi€u hinh ban d6 13 nhé nhat, Nha nuéc quy dinh kinh tuyén truc cho ting
tinh riéng biét. Hién nay, nudc ta cé 64 tinh vi thianh phé, cic dia phuong nay
tuy theo vi tri dia ly cha minh ma diing mét trong cac kinh tuyén truc da lya
chon va quy dinh trong Quy pham ban dé dia chinh 1999 va Thong tu s6
973/2001/TT-TCBC, xem bang 8.2.

Bdng 8.2: Kinh tuyén truc dia chinh cdc tinh

S6 Tinh, Kinh tuyén truc So Tinh, Kinh tuyén truc
TT | Thanh phé | Gauss UTM TT | Thanh phé | Gauss UTM
Lai Chau 103°00" | 103°00° 32 | Tién Giang 106°00" { 105°45°

Himg Yen | 106°00° | 105°30° | 54 | QuangNgai | 109°00° | 108°00°
Théi Binh | 106°00° | 105°30’ | 55 | NinhThuan | 109°00' | 108°15°
Nam Pinh | 106°00° | 105°30° | 56 |KhanhHoa | 109°00' | 10815’
Tay Ninh | 106°00' | 105°30’ | 57 | Binh Dinh 109°00 | 108°15°

I

2 | SonlLa 104°00" | 104°00° 33 | BénTre 106°00" | 105°45°
3 | Kién Giang | 105°00' | 104°30° 34 | Hai Phong 107°00" | 105°45°
4 | CaMau 105°00" | 104°30° 35 | TP.HCM 105°00° | 105°45°
5 | Lao Cai 104°00" | 104°45° 36 | Binh Duong 107°00" | 105°45°
6 | Yeén Bii 104°30" | 104°45° 37 | Tuyén Quang | 105°00' | 106°00
7 | Nghé An 105°00" | 104°45° 38 | Hoa Binh 105°00" | 106°00°
8 | Phi The 105°00' | 104°45° 39 | Quang Binh 106°30" | 106°00°
9 ! An Giang 105°00" | 104°45 40 | Quang Tri 107°00' | 106°15°
10 | Thanh Hoa | 105°00° | 105°00" | 41 | Binh Phudc 107°00" | 106°15°
11 | Vinh Phuc 105°00" | 105°00° 42 | Bic Kan 106°00" | 106°30°
12 | HaTay 105°45" | 105°00° 43 | Thai Nguyen | 106°00" | 106°30°
13 | Déng Thip | 106°00° | 105°00° | 44 | Bic Giang 106°30° | 107°00°
14 | Cén Tha 106°00° | 105°00° | 45 | TT-Hué 107°30° | 107°00°
15 { Bac Liéu 106°00" | 105°00° 46 j Lang Son 107°00" | 107°15°
16 | Ha Noi 105°45' | 105°00° 47 | Kon Tum 108°00" | 107°30°
17 | Ninh Binh 106'00° | 105°00° 48 ! Quang Ninh 107°00° | 107°45°
I8 | Ha Nam 106°00° | 105°00° | 49 | Ddng Nai 107°00" | 107°45°
19 | Ha Giang 105°%0" | 105°30° 50 | BR-V.Tau 107°00" | 107°45°
20 | Hai Duong | 106°00" | 105°30° 51 | Quang Nam 108°00" | 107°45°
21 | Ha Tinh 106%00' | 105°30° | 52 | Lam Déng 108°00" | 107°45°
22 | Bic Ninh 106°00" | 105°30° | 53 | DaNing 108°00" | 107°45°
23

24

25

26

27

28

Vinh Long | 106°00° | 105°30° | 58 | Déc Lic 108°00° | 108°30°

Séc Trang | 106°00° | 105°30° | 59 | Phé Yen 109°00° | 108°30°
29 | Tra Vinh 106°00° | 105°30° | 60 | GialLai 108°00° | 108°30°
30 | CaoBing | 106°00' | 105°45> | 61 | Binh Thuan | 108°00° | 108°30°
31 | Long An 106°00° | 105°45°
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4. Phuong phap chia manh ban dé dia chinh

Tir trwde tGi nay cdc quy pham ban d6 dia chinh d3 dwa ra nhiéu phuong
phép chia manh va dinh s& ban d6 dia chinh, Cdc phuong phép chia manh
ban d6 dia chinh d& dwogc st dung & cdc thoi ky, & cdc dia phuong rat khic
nhau, din dén k&t qua 1a ban do va hé so dia chinh khong hoan toan théng
nhét trén pham vi rong. Trong phin nay s& gidi thi¢u phuong phap chia
mdnh va danh s6 bdn do dia chinh theo Quy pham do v& ban do dia chinh
ban hanb thing 12 nam 1999.

4.1. Chia méanh ban dé dia chinh co s6 theo 0 hinh vudng toa do thang goc

Bin d6 dia chinh céc loai ty 1€ déu duoc thé hien trén ban vé hinh
vuong. Viéc chia manh ban do dia chinh dya theo do ludi 6 vuong cha hé
toa do vudng goc phang véi hai truc la dudng xich dao va kinh tuyén truc
cha ting tinh.

Trude hét, cAn xéc dinh ranh gi6i hanh chinh ctia tinh ho#c thanh phd
lam gidi han chia manh ban 46 trén lu6i 6 vuong chin kilomet cua h¢ toa do
vuong goc theo kinh tuyén truc clia tinh. Tién hanh chia manh ban 46 ty 1&
1:25000 hét toan bo dien tich cta tinh. Cic (o ban d6 ty 1¢ 16n hon s& dugc
chia nho tir to ban d6 1: 25000, xem so d6 chia manh hinh 8.1.

4.1.1.Bdn do 1: 25000

Dua theo lugi 6 vudng kilomet chia khu do thanh céc 6 vuong kich thuée
thue t€ 12 x 12 km. Toa do dudng khung ban d6 1y 1¢ 1: 25000 theo truc X
phéi chia hét cho 3, con theo huéng truc Y c6 mot duing Khung ban do trung
v6i kinh tuyén truc clia tinh. Mdi 6 vudng tuong img v6i mot 1 bin do ty 1¢ 1:
25000, kich thudc ban vé 1a 48 x 48 cm, dién tich do vé 14400 ha. S6 hiéu cla
t3 ban dé 1: 25000 gém 8 chit s6: hai s6 ddu la 25, 1iép san 1a dau gach ngang
(-), ba s6 ti€p theo 1a 56 chan kilomet toa d6 X, ba s sau 1a s6 chén kilomet toa
d6 Y cba diém gdc Tay - Bic t& ban dd. Vi du: 25-340 488.

4.1.2. Bdn do 1:10000

Ldy t& ban dé ty 1& 1: 25000 Iim co s& chia thanh 4 6 vuong kich thudc
6x6 km, tuong ting v6i mot manh ban d6 ty le 1: 10000.
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Kich thudc khung trong cha t& ban d6 1la 60 x 60 cm, dién tich vé
12 3600 ha. S6 hiéu clia t& ban dd ty 1¢ 1:10000 ddnh theo nguyén tic tuong ty t&
ban d6 1: 25000 nhung thay 2 s& dau 25 bing s& 10. Vi du: 10-334 494.

4.1.3. Bdn dé 1: 5000

Chia manh ban ¢6 1:10000 thanh 4 6 vuéng, méi 6 vudng c¢6 kich thudc
la 3 x3 km, ta ¢6 mot manh ban dé ty 1& 1: 5000. Kich thudc hitu ich cia
ban v& 12 60x60cm, trong éng véi dién tich do vé 1a 900 ha & thuc dia.

S6 higu clia t& ban d6 1: 5000 ddnh theo nguyén tic twong tir nhur t& ban
do ty 1& 1: 25000 nhung khéng c6 s6 25 hodc s6 10 ma chi ¢6 6 s6, d6 14 toa
do chan kilomet clia géc Tay - Bic manh ban d8 1: 5000. Vi du: 331-497.

4.1.4. Bdn dé 1: 2000

Ldy t& ban d6 1: 5000 1am cd s& chia 9 6 vuéng, méi 6 vuoéng ¢6 kich
thudc thyc € 1a 1x1 km, ting v6i mot & ban dé ty 1& 1: 2000, kich thudc
khung ban v& la 50x50 cm, dién tich do v& 13 100 ha.

Céc 6 vuong dugc ddnh s6 bing chif s6 Arap tir 1 d€n 9 theo nguyén téc
tir trai sang phai, tir trén xudng dudi. S6 hiéu clia t& ban d6 ty 1& 1: 2000 1a
sO hi¢u td 1: 5000 thém gach néi va s& hiéu 6 vudng.

4.1.5. Bdn dé 1:1000

Ly t& ban d6 1: 2000 chia thanh 4 6 vuéng. Mdi 6 vudng cé kich thudce
500x500m @ng v4i mot manh ban d6 ty 1& 1:1000. Kich thudc hitu ich cha
ban v& t& ban d6 ty 1¢ 1:1000 1a 50x50cm, dién tich do vé thuc t€ 1 25 ha.

Cac 6 vudng duge ddnh s6 thit tr bang chif cdi a, b, ¢, d theo nguyen tic
tir trdi sang phdi, tr trén xudng dudi. S6 hiéu cla t& ban 36 1: 1000 gém.
higu t& ban d6 1:2000, thém gach n6i va s6 thit ty 6 vuong.

4.1.6. Bdn do 1: 500

Lédy to ban d6 1: 2000 lam co s& chia thanh 16 6 vudng. M&i 6 vuong c6
kich thudc thyc t€ 1a 250 x 250 m twong Wng véi mot t& ban d6 ty 1& 1: 500.
Kich thudc hitu ich ctia ban v& 1a 50 x 50 cm, tuong g vé6i dién tich do vé& 1a
6,25 ha.
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2340 ¢ _ To bdn d6 1:25000
T~ 25 - 340 488
2337 T~ To bdn d6 1:10000
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— : To 1:20
1o 1 1000 331 497-9-(6) 12 doas
331 497-9-b 497-9-30
Hinh 8.1

Cic 6 vudng dugc danh s6 tir 1 dén 16 theo nguyén tac tif trén xudng dudi,
tir tréi sang phéi. S8 hiéu t& ban d6 1:500 gém s6 hi¢u 1& 1: 2000, thém gach
ndi va so thit ty & vudng trong ngodc don.
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Trong trudng hop dac biét cdn vE ban d6 ty 1¢ 1: 200 thi 1dy 1 ban do 1:
2000 1am co s& chia thanh 100 1 ban dé ty le 1: 200 thém k¢ hiéu chif s6 Arap
tir 1 dén 100 vao sau k¥ hiéu t& ban d6 co s6 1: 2000 (theo quy pham 1996).
T6m tit mot s6 thong s6 chia manh ban d6 dia chinh co s6 trong bang 8.3

Bang 8.3

Ty lé Co s¢ | Kich Kich thuéc | Dien | Ky hiéu { Ky hi¢un
ban do | @€ chia | thudc ban | thue té (m) tich do | thém

manh vé(em) | vé (ha) | vao
1: 25000 Khu do 48x48 12000x 12000 | 14400 25-340 438
1: 10000 1: 25000 60x60 6000x6000 3600 10-334 494
1: 5000 1:10000 G60x60 3000 x3000 200 331 497
1; 2000 1: 5000 50x50 1000% 1000 100 1+9 331497-9
1:1000 1: 2000 50x50 500x500 25 a,b,c,d [ 331.497-9-d
1: 500 1: 2000 50x50 250x250 6,25 (1),..(16) | 331497 - (16)
1: 200 1: 2000 50x50 100x 100 1,0 1+100 |331497-9-100

Theo cach chia nay, kich thuéc khung gidy va toa do géc khung ludn 12 s6
chin tram mét hoic kildmet nén r&t thuan lgi cho ngudi do vE va bién tap ban
do dia chinh.

4.2. Chia manh va danh s6 ban do dia chinh cap xa

Ban d6 dia chinh c4p x3, phudong duge bién v& theo ban dé dia chinh co sd,
vi vy vé& co ban ban dé dia chinh duge chia manh va ddnh s6 hiéu theo nguyén
the mot t& bdn dé dia chinh co 53 la mot 10 bdn dé dia chinh. D& c6 thé VE tron
ven céc thira dat, kich thudc khung cia t& ban d4 dia chinh s& duge m& rong va
16n hon kich thude khung cha t& ban dé dia chinh co s& la 10 hodc 20 cm.
Nghia 12 cdc t& ban d6 dia chinh cip x& c6 d¢ gdi phil 1a 5 hodc 10 cm theo céc
dudng khung ciia t& ban d6.

Tén goi cha & ban d6 dia chinh gém tén don vi hanh chinh (tinh - huyén -
xd) 1ap ban 46, s6" hiéu 1o bdn do dia chinh ddnh theo xd va 56 hiéu mdnh bdn
dé dia chinh co sé d€ trong ngodc don. Viéc dénh s6 céc 1 ban d6 dia chinh
clia mot don vi hanh chinh x3 dwge thyc hién theo nguyén tic: danh s6 bang
chit s6 Arap tir 1 d€n hét, tix trén xudng dwdi, tir trii qua phai.
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5. Ky hiéu ban dd dia chinh

Noi dung clia ban d6 dia chinh duge biéu thi bang cic k¢ hi¢u quy ude va
céc ghi chid. Cic k¢ hiéu dugc thiét k€ phu hop cho timg loai ty 1€ ban d6 va
phil hop véi yéu cdu sit dung bén d6 dia chinh. Céc k¥ hiéu phai bdo dam tinh
chét tric quan, dé doc, khong 1am 14n 1on ky hiéu nay véi ky higu kKhac.

5.1. Phan loai ky hiéu

C4c k¥ hiéu quy udc ciia ban d6 dia chinh duge chia 1am 3 loai: k¥ higéu
theo ty 1&, ky hiéu khong theo ty 16 va ky hiéu nita theo ty 1¢.

5.1.1. Cdc ky hiéu vé theo ty l¢

Khi thé hién cic d6i tugng c6 dién tich bé mat tiwong d6i 16n ta ding ky
_ hiéu theo ty 1¢. Phai vé ding kich thudc chia dia vat theo ty 1¢ ban do. Dudng
vién clia d6i tugng c6 thé v& bang nét lién, nét dit hoac dudmg chdm chdm. Bén
trong dudng vién ding mau sic hodc cdc hinh v&, biéu tuong va ghi chi dé biéu
thi dac tnmg dia vat. V6i ban dé dia chinh gdc thi phuong phap ghi chd dac
trung va bidu trgng duge dung lam phuong tién chinh.

Cic k¥ hiéu nay thé hién rd vi tri, dién tich, cdc di€m dac trung va tinh chat
ctia d6i twong cn biéu dién. Vi du: nha, song, b, thita dat.

5.1.2. Ky hiéu khong vé theo ty Ié

Day 12 nhitmg k¢ hiéu quy uéc dung dé thé hién vi tri va cdc dac trung s6
lugng, chdt lugng clia cdc d6i tugng, song khong thé hién dign tich, kich thuée
va hinh dang cla chiing theo ty 1¢ bin d6. Loai ky hi€u nay con si dung cd
trong trudng hop dia vat duge v& theo ty 1¢ mai ta mudn biéu thi thém yéu td
tuong trung lam tang thém kha ning nhén bi€t d6i tugng trén ban d6. Vi du:

tuong dai, dén mi€u nho, tram phdt thong tin.

5.1.3. Ky hiéu nita theo t3 Ié

D6 I loai k¢ hiéu ding thé hién cic d6i trong c6 thé biéu dién kich thude thuc
mét chiéu theo ty Ié ban 8, cdn chiéu kia ding kich thudc quy ude. Vi du: ky hi¢u
dudng sét, dudng day dién, day thong tin, kénh muong nho... Trong d6 chiéu dai
tuyén vé theo ty 1e va ding luc nét, mau sic thé hién chiing loai, chat huong dia vat.
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5.1.4. Ghi cht

Ngoai cdc k¢ hiéu, ngudi ta con ding cich ghi chi dé bi€u dat néi dung
cia ban d6 dia chinh. Cic ghi chii ¢6 thé chia ra lam hai nhém 12 ghi chd tén
riéng va ghi chd giai thich.

Ghi chd tén riéng dung dé chi cdc don vi hanh chinh, tén cdc cum dan cu,
c4c dai tuong kinh t€, X3 hoi, tén séng ho, tén ndi, doi,v.v.

Ghi chi gidi thich rat hay ding trong ban d6 dia chinh nhdm th€ hién, giai
thich vé phén loal déi tugng, vé& dic trung sé Iugng, chat lugng cia ching. Ghi
chi ndy dudi dang viét tat, gidn luge ngén gon. Vi du: loai dat, loai nha, mat
duong, huéng dong chay,...

5.2. Vi tri cac ky hiéu

Cic ky hiéu v& theo 1y 1¢ thi phai thé hien chinh xdc vi trf cha cdc didm déic
trung trén dudng bién cha né. Vi du: cdc géc thira dat, di€ém dinh cdc doan
cong cha dudng ranh gidi thita dat. Khi xdc dinh chinh xdc toan bd dudng bién
thi vi tri clia k¢ hiéu vé theo ty 1é dd duge dinh vi.

Véi ky hiéu khong theo ty 1é:

- Ky hiéu ¢é dang hinh hoc don gian nhw hinh tron, hinh vuéng, tam gidc,...
thi tam ky hiéu chinh 11 tam dia va.

- Ky hiéu dudng nét thi truc cha k¥ hiéu triing véi tryc clia dia vat.

- Ky hiéu tugng trung ¢ dudng ddy nidm ngang thi tdm ky hiéu 1a di€m
gifta clia ddy. Vi du: dén chiia, nha tho, thép,...

5.3. Mau sdc ky hiéu ,

Theo quy dinh clia cdc quy pham thi ban d8 dia chinh c6 hai loai 1a “bdn
do dia chinh co s6 va “bdn do dia chinh”. Tuong iing véi timg loai s& ding
mau sic khic nhau d€ v& ban dé dia chinh. |

Trén bdn dé dia chinh co s¢ (ban dé dia chinh g&c), cic ky higu duge v&
béng ba mau: den, ve va ndu nham dam bao dé doc. Dubdng nét phéi di dé dam
mau dé ¢6 thé chup anh hoic phién ban phuc vu cho cong tic bién tap ban d6
dia chinh theo cOng nghé truyén théng.
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Bdng 8.4

STT

Tén ky hién

Ky hiéu

1:200  1:500  1:100

Ranh gid6i thira, 16 dét
18 - 86 hiéu thira dat
221,2 - Dién tich thita dét, 16 a4t (m?).
T- Pt & (Joai dat).

Nha :
a. Nha nim bén trong ranh gidi thira
dat, k&ém theo cic ghi chi:

b5- Nha be tong 5 tdng

g2- Nha gach d4 2 ting

t- Nha tam (tranh, tre, g6, }4)
b. Nha n3m gon trén ranh gidi thia dat.

b3- B& tong 3 ting
c. Nhi c6 mot phin urong trung véi
ranh gidi thia.

g2- Nha gach 2 tang
Nha c6 tudng chung 12 ranh giéi thira
dat
a. Chung tudmg.

gl- Nha gach 1 tAng chung tuong
b. Nho tudng nha bén canh

t- Nha tam

221,2

____________

____________

24 25

124 2o

8533 | B a7
32 33

52 262 1" 306

- Ban d6 dia chinh lap theo don vi hanh chinh cap x4, thudng ding mot
mau den d€ thé hién cic yéu t& noi dung ban do nhim tang do tuong phén,

thu4n tién cho viéc nhan thanh nhiéu ban d€ diing.

Khi thinh 1ap ban dé dia chinh bang k¥ thuat s trén may tinh thi yéu ciu ban
d6 dia chinh co s& phéi thé hién 3 mau va ban dé dia chinh cfing c6 thé diing 3 mau.

Trong bang 8.4 gidi thiéu mot s6 loai ky hiéu thita dat va cong trinh xay

dung trén dat.
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IL. KHAI QUAT QUY TRINH CONG NGHE THANH LAP BAN PO
PIA CHINH THEO PHUGNG PHAP PO TRUC TIEP G THUC PIA

Bdn dé dia chinh dugc liru tri¥ vA st dung trong bo hé so dia chinh & cic co
quan quan 1y d4t dai cac cdp 1a bd ban d6 a3 dugc bién tap tit bo bdn dd goc do
vé hay Bdn dé dia chinh co sd. Ngay nay c6 thé tng dung 3 phuong phép thanh
lap ban d6 gdc, dé la:

- Phuong phéap do v tryc tiép & thuc dia, .

- Phuong phép sit dung anh chyp tir mdy bay két hop diéu tra thyc dia,

- Phuong phdp bién vé tir cdc ban d6 va tai liéu khac.

Trong gi4o trinh nay chiing ta chi nghién ciu phuong phép thit nhat.

Thuc chét cha phuong phap nay 12 st dung cic mdy toan dac d€ do chi tit
ban dé & thuc dia theo phuong phap toa d6 cuc, dung céc dung cu khic dé€ do
b3 sung céc diém chi tiét ma mdy toan dac cdn bd tréng chua do dugc, sau d6
s& v& ban dé g6c va bién tap ban d6 dia chinh & trong phong. Ta c6 thé khai
quét quy trinh cong ngh¢ thanh 1ap ban d6 dia chinh theo phuong phép do v&
true ti€p & thye dia (cong nghé truyén thong) trén so do trén hinh 8.2.

Céc céng doan tir lap ludi khong ché dia chinh, lgp lu6i khong ché do vé,
do vé chi tiét dén bién tdp bdn dé dia chinh goc la do nhiing nguoi lam cong
tdc do dac thuc hién. Phdn lon cong tdc nay duoc tién hanh trén thyc dia. Ddy
1 phdn viéc t6n nhiéu cong siic va tién cria.

Céc cong doan tir bién tap ban dd dia chinh, in ban d6 s€ dugc thue hién
trong céc x{ nghiép ban do.

Cic cong viéc dang kY, théng ké dat, cap gidy chiing nhan quyén sit dung
d4t, chinh sira n6i dung ban d6 va luu it ho so dia chinh la do nhilng ngudi
lam cong tac quén 1y dia chinh & cdc cép thyc hién.

Trong so d6 cong nghé phii ddm bio mot nguyén tic chung 1a: sau médi
cong doan phai thyc hién kiém tra nghi¢m thu ché.t chg&. Chi khi cdng doan
truSc da duoc nghiém thu dat yéu cdu thi méi thyc hién cong doan ti€p theo
nhim trinh nhimg sai s6t c6 thé gay ra lang phi .
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Xay dung phuong 4n k¥ thuat
do dac thanh lap ban d6

dia chinh

dia chinh céac cap

Thanh lap ludi toa do

v

Chudn bi ban vé&
va cac tu liéu lién quan

v

Lap luéi khong ché do vé

.

Do chi tiét ngoai nghiép

v

V& ban d6 g6c trén Diamat

v

Tu chinh, ti€p bién ban vé

Y

Lén myc ban d6 géc,
dénh s6 thira, tinh dién tich

!

h 4
Giao dién tich thia dat Bién tap In, nhan ban
cho cdc chi sir dung ban dé dia chinh ' RDBC
| Dang ky, thong ke, c4p ¢
gidy chiing nhan QSDD

v

Hoan thién hé so dia chinh

v

Luru trif, st dung
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Viéc do v& ban dé goc dia chinh & thuc dia s& doi hoi céc di€u kién va
phuong tién k¥ thuat phit hop. Phai dya vao di€u kién thiét bi k§ thuat cia don
vi dé lra chon phuong phdp do v& thich hgp va céc bién phip dam bao k§ thuét
cho cac cong doan chinh.

Két qua cuéi ciing clia giai doan do v& & thuc dia 1a b ban d6 dia chinh
goc v€ trén gidy hoac gidy nhua trong Diamat. Theo thuat ngit trong “Quy
pham thanh 1ap ban dé dia chinh™, ban dé nay dugc goi 12 Bdn dé dia chinh
goc do vé truc tiép hay Ban dé dia chinh co so.

Dua trén Bdn do dia chinh co so, ngudi ta ti€n hanh do v bd sung va bién
tap thanh lap Bdn dé dia chinh cdp xd goi tit 1a Bdn dé dia chinh.

Ban do6 dia chinh co s& chi thanh 14p mot ban, luu trit & co quan quan 1y dat
dai cp tinh hodc cdp huyén. Riéng ban d6 dia chinh cdp xa, phudng, sau khi
hoan chinh thutmg dugc in ra nhi€u ban, vira luu trit & co quan quan ly dat dai
céip tinh vira dugc dem sir dung tryc ti€p & co quan quan 1y dat dai cdc cdp tirxd
dén huyén, tinh va trung uong.

Céc muc sau cha chuong 8 s& 14n lugt gidi thiéu cu thé cdc phuong phdp
thure hién timg cong doan ciia quy trinh néu trén day dé cudi ciing cé séan phdm
ban dé dia chinh hoan chinh phuc vu cho cong tic quan ly dat dai.

1. CONG TAC CHUAN BI

Pé thuc hién viéc do vé ban d6 dia chinh bing méy toan dac & thuc dia dat
két qua tot, ta phdi chuéin bi ddy di céc tai liéu, mdy mdc, dung cu do v&.

1. Thu thap tai liéu va khao sat thuc dja

Khi dugc giao nhiém vu do v& ban dd dia chinh mot khu vue nado dé, ngudi
thue hién cong trinh phai thu thap du céc tai liéu co ban nhu:

- Ban dé dia hinh d3 c6 trén khu do.

- Tai liéu vé ludi toa d6 dia chinh co sd, ludi toa do dia chinh cap I, cap II,
gdm: toa do cac diém, so d6 ludi, ban ghi chd diém.

- Ban thiét k& k§ thuat do dac thanh 1ap ban d6 dia chinh.

Theo nhiém vu dugc giao sé khoanh ving khu vyc do v€ ban d6 dia
chinh Ién tO ban d6 dia hinh vita thu thap duge, danh d4u vi tri cdc diém toa
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d6 dia chinh da cé 1én bian d6 dia hinh. Dem ban d6 dia hinh ra thyc dia,
tién hanh khao sit thuc t€: 6im cic diém toa dé dia chinh, dinh gid xem
ching con hay mat, c6 con st dung dugc khong. Trén co s& d6 s€ thi€t ké
ludi khéng ché do v& phuc vu cho cong tic do chi ti€t ban d6 dia chinh sau
nay. Lién hé vdi chinh quyén dia phuong dé c6 ngudi dan dac, ciing lam
viéc trong cdc giai doan ti€p theo. '

2. Kiém tra may méc dung cu

Dung cu do bao gdm: mdy toan dac, mia toan dac hodc mdy toan dac dién
tir v guong, thude thép cudn, s6 do cdc loai, ban v&, 6 che may, cic dung cu
van phong. Trudc khi dem may ra do dac ngoai trofi, cAn phai kiém tra, kiém
nghiém va hién chinh méy.

D6i v6i mdy kinh vi va toan dac quang hoc phéi kiém tra xem cdc bé phan
nhw: céc 6c can may, 6¢ ham, dc vi dong, ong kinh, bd phan doc s6, 6c him
chan méy hong héc gi khong, hom mdy, diy deo mdy c6 chic chdn khong, v.v.
Sau d6 kiém nghiém mot s6 muc ¢o ban nhu: Truc &ng thuy dai phai vuéng géc
véi tryc quay clia mdy; sai s6 2C cia ban do ngang, sai s6 2i, sai s6 MO cua
ban d¢ ding, xdc dinh hé s6 do khoang cich cla h¢ théng day chi trong mdy.
Khi phat hién c6 sai s& 16n hon han sai cho phép phai tién hanh di€u chinh mdy
cho dat yéu cdu méi dem di do. Khi do v& ban d6 ty & 16n, cdc sai s6 2C va
MO phai diéu chinh nhé hon 1°. Cic phuong phip kiém nghiém va hién chinh
mdy di duge gidi thiéu trong muc IV - chuong 3.

3. Chuan bj ban vé

Truéc day cac ban d8 dia chinh duge v& trén gidy trang béi trén nén gb dén
thi trudc khi do vé phai tién hanh béi gidy 1en cdc tdm gb dén, sau d6 ké ludi 6
vuong dé vé ban d6. Ngay nay, ngudsi ta khong ding ban v bdi trén nén gb
cimg nita ma ding mot loai gidy nhua trong ddc biét diamat. Day 1a loai gidy
trong sudt, rit dai, bén va rat it co gidn khi nhiét do moi trudng thay d6i. Nguoi
chudn bi ban vé& cit gidy theo kich thudc khodng 70x70 cm. Sau d6 ti€n hanh
ké ludi 6 vudng. '

Luéi & vuong 13 mot hé théng cdc dudng thing cdch déu nhau, song
song véi hai truc OX vi OY ciia hé toa 6 vudng gdc phéng. Kich thuée o
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vudng thudng 12 10x10 cm, sai s6 dung ludi khong vugt qud 0,1 mm
trén ban d6. Ta s& dira vao ludi 6 vudng nay dé trién vé cdc di€ém khéng ché
va céc diém chi tigt. Dé ké lu6i 6 vudng, ta cé thé st dung cdc mdy vé
chuyén dung hodc mdy trién diém cta ban d6. Dudi day s& gidi thigu
nguyén Iy ké lugi 6 vudng bing mot thudc chuyén dung, d6 la thude
Drobusev, hinh 8.3.

Thudc Drobusev lam bing
hgp kim ¢4 hé¢ s gidn nd
nhiét khd nho, trén d6 c6 6
18, canh vit trong 16 dau tién
12 doan théng, canh vat cla

cac 16 con lai 1a cdc cung
tron ban kinh 10cm, 20cm,
30cm, 40cm, 50cm. Chiéu
dai tir diém 0 cha thude dén
canh vit d dau thude ding
bing dudng chéo hinh vuong can c6 canh a = 50cm, d = a2 =70,71cm.

Viéc ké ludi 6 vuong bing thuéc Drobusev duge ti€n hanh nhu sau:

Hinh 8.3: Thuée Drobiusev

- Buéce 1: Dit canh thude song song véi mép gidy vE, dung biit chi cling vot
nhon vach cdc vach theo cdc 16 clia thudc. Ké mot dudng thing cat cdc vach
chia trén, xem hinh 8.4a.

- Bude 2: Dat thude vudng géc v6i huéng dudng thang vira dung sao cho
vach O trliing v&i vach thit sdu clia buée 1. Vach cung tron ban kinh 50cm theo
18 thit 6, xem hinh 8.4b.

- Buoce 3: Pat thuée ndm theo dudng chéo hinh vuéng sao cho vach O tring
v6i 0 & bude 1 va cung tron mép vat ddu thudce cit cung béan kinh 50cm & budc 2.
N6i giao diém nay v6i diém géc Dong Nam ban V&, ta c6 dudng thang bén
phai, hinh 8.4¢c.

- Butoe 4 Tuong te budce 2 va 3 dung canh bén trdi va phia trén ban veé.

- Bude 6: Ndi céc diém tuong Gng trén hai canh d6i dién, ta cé ludi 6 vuong
10 x 10cm.

253



a) b)

d) €) f)
Hinh 8.4

1V. CHEM DAY PIEM TRAM PO

Khi do vé& ban dé dia chinh bing mdy toan dac, do khoadng cach tir mdy
161 mia dit & cic diém chi i€t c¢6 gidi han nén thudng phai xay dyng ludi
khéng ché toa do, dic biét 1a cdc diém khong ché do v& rit day va rai déu
trén toan khu do.

Vi du: Quy pham quy dinh khi do v& ban d6 dia chinh ty 1& 1:1000, khoang
céch xa nhét tir may toan dac quang hoc dén mia la d = 80m. Khi d6 dé dam
bio dimng mdy tai cic diém tram do c6 thé do hét cdc diém chi tiét & xung
quanh thi khoang cach gilta cdc diém tram do khong duge vugt qué.

S=d.3 =140 m.

Trong trudng hop niy trén mot manh ban d6 ty 1 1:1000 cén t6i thidu 15
diém tram do. Tuy nhién, ta thdy lui khong ch€ toa do dia chinh tir cép 2 tr&
lén duge xay dung trong giai doan trude chi ddm bao trén moi ban v& (mot t&
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ban d6) c6 khodng 1 dén 2 diém, khong di s§ diém c4n thiét d€ dat may do hét
cdc diém chi ti€t ban dd dia chinh. V1 thé ta phai chém day diém tram do bing
cdch xay dung luéi khéng ch€ do vé theo cdc phwong 4n sau:

- Ldp luci khong ché do vé dang diong chuyén kinh vi cdp 1 va cdp 2.

- Chém day thém cdc diém khong ché do vé doc Idp bing phiong phdp
glao hoi goc hodc giao hoi canh, dua vao cde diém toa doé cdp cao hon dd cé
trén khu do.

- Khi cdn thiét sé dya vao cdc diém ti kinh vi cdp 2 tré lén dé b6 tri duomg
chuyén toan dac nhdm tiép tuc chém day cdc diém ram do.

Ba phuong 4n chém day diém tram do néu trén da dugc gidi thiéu chi tist &
chuong 6. Khi thyc hién vi¢c chém day diém tram do phai tuan thd chit ché
cdc quy dinh vé phan cdp luéi, vé hinh dang cba cdc tuyén dudng chuyén, céc
canh dudng chuyén khong nén qud ngan, vi tri cic di€m phai én dinh, thuan
tién cho viéc do géc, do canh dudng chuyén va khi dat mdy tai d6 ¢ thé do
duge nhiéu diém chi tiét nhat.

Trong trudng hgp phuong tién tinh todn binh sai dudng chuyén kinh vi chi
la cdc mdy tinh k¥ thuat cam tay thi chi nén b6 tr{ dudng chuyén kinh vi dang
don gidn nhét nhu tuyén phit hgp hodc khép kin, xem hinh 6.7a, 6.7b. Né&u sir
dung cdc phin mém binh sai chuyén dung thi c6 thé ba trf ludi dudng chuyén
kinh vi dang hén hgp gém nhi€u tuyén dudng chuyén, nhiéu vong khép kin nhu
hinh 6.7¢.

Ngoai cdc diém tram do d3 dugce tao ra bang phuong phip dudng chuyén
kinh v céc cap hodc xdc dinh bing cic phuong phép giao hoi, quy pham cdn
cho phép tao céc di€m tram do béng phuong phip déng hudng thing hang giita
cdc diém cha ludi khéng ché do v&.

Trinh ty thuc hién tao diém tragm do theo phuong phdp déng huiong thing
hang nhu trén hinh 8.5.

Trén phS chinh dd ¢6 2 diém dudng chuyén kinh vi s§ hieu KV1-7 va
KV2-11 da biét toa d9, cdn b6 tri thém diém tram do C-2 d€ do cdc diém chi tigt
trén mét phé A, xem hinh 8.5. D4t may kinh vi tai di€m KV1-7, ngém vé KV2-11,
theo huéng ngém d4nh ddu di€m C-2 trén nga ba, ding thudc thép do doan S,
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do thém doan S, dé kiém tra. Nhu vay, ta di xdc dinh duge diém C-2 theo
phuong phdp déng huéng thing hiang. Chiéu dai doan S, phai do véi do
chinh x4c 1: 2000. D4t mdy kinh vi tai cic diém déng huéng thing hang c6
thé do v& cdc diém chi ti€t nhu cdc géce thita d4t theo cdc phuong phip thong
thuong.

KV1-7 S, C-2 S, KV2-11
L b bl h R itk [ it e e L LT ®
|
Phé
A
Hinh 8.5

V. PO VE CHI TIET BAN PO DPIA CHINH BANG MAY KINH Vi
THEO PHUGNG PHAP TOA PO CUC

Do vé chi tiét ban d6 dia chinh la x4c dinh ranh gidi cdc thira d4t, cac diém
gdc thira, cic cong trinh x4y dung trén d4t, hé théng giao thong, hé théng song
ngoi, muong mang, diém dinh hudng, v.v.

1. Nguyén ly do toan dac

Thuc chit cia phuong phédp todn dac 13 x4c dinh cdc yé&u t6 toa do cuc:
géc B, khoang cdch ngang S va d6 cao clia diém chi ti€t. C6 cdc diém A, B,
C da bié€t toa d6. Dit may tai A, dinh hudng mdy vé B, do kiém tra vé diém
dd bi€t C, xem hinh 8.6. Do cdc yéu t6 S, p dé x4c dinh vi tri mat bing cia
diém chi ti€t thi i. Khi cdn x4c dinh 46 cao di€m chi ti€t thi do thém do
chénh cao h;.
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Ta c¢6 thé diung cdc loai mdy Kinh vi
quang hoc Theo-020, Theo-020A, Theo-
020B, T-5, mdy toan dac quang hoc tu
dong nhu Dalhta-010, Dalhta-010A k&t hop
v6i mia diing chia vach lcm hodc cidc may
toan dac dién tir nhu SET 4, SET 5, TC
500, TC 600, ... vi guong dé do chi ti€t ban
A6 dia chinh.

2. Trinh tu do va ghi s&

Nhém do bao gébm mot ngudi ding
méy, mot ngudi ghi s6, mot ngudi ve so hoa Hinh 8.6
va hai ngudi dung mia. Thao tic cu thé &
mot tram do nhu sau:

Dat may kinh vi (hodc toan dac) & diém khdng ch€ do v& A, dung tiéu
ngdm tai B va C, ti€n hanh dinh tdm, can mdy chinh xac, dinh tam tiéu
ngim, xem hinh 8.6. Ding thuéc thép do chiéu cao i cha mdy, ghi vao sé
do, vi du i =1,54m, xem bang 8.5. D€ ban do ding phia beén trdi ngudi do,
dua 6ng kinh ngim sao tiéu dat tai B sao cho anh cha slo tiéu tring véi day
chi ditng cha mang day chit thap. Dat tri s6 doc ban ddu ciia ban d9 ngang 1a
0°00°00”. Do géc BAC, so gia tri do duge véi gia tri da biét cia né, néu do
chénh khong vuot quéa 1’ 1 viéc dinh tam mdy va dinh huéng may dat yéu
cAu, néu sai s6 vuot han sai thi phéi kiém tra lai. Dung mia that thang ding
tai diém chi tiét 1. Quay &ng kinh ngém mia, dya vao chi gilra clia mang day
chir thap doc s& trén mia, ta duge chiéu cao tia ngém t, vi du: t = 1,40m,
hiéu s6 doc chi trén va chi dudi 1a /, ta ¢6 s6 doc khodng cich 1a D = Kk, vi
du: D = 75,3m. Céan ban d¢ ding, nhin vao kinh hién vi doc s0, ta doc dugc
s6 doc ban do ngang, vi du géc B = 10° 157, va gbéc ding v =0"35". Luu y
ring khodng céch do bang day thi cy chi dat do chinh xé4c tuong d6i 1a 1:
300, nén chi ding dé do chi ti€t ban d6 ty 1& 1:1000 va nhd hon, con ban d6
ty 1& 1:500 phai do chiéu dai S bang thudc thép. Cic két qua do phai ghi
ngay vio sé theo miu quy dinh, ti€n hanh tinh todn khoang cdch ndm ngang
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va d¢ chénh cao tir mdy dén diém chi tiét va d6 cao clia né. Khi do v& ban
dé dia chinh cé thé khong cén phai do do cao diém chi tiét. Ngoai ra, cén
phai ghi chd dic diém cia diém chi tiét, vi du: géc thira d4t, géc nha, diém
ngodt dudng giao thong,v.v. Trong thyc t&€ d6i véi khu do bing phing, dé
don gian viéc tinh todn, c6 thé dat s§ doc ban doé ditng v = 0°00°00” hodc s6
doc day chi giifta ding bang chiéu cao mdy (i = t).

Cic cong thifc co ban tinh khoang cdch ndm ngang S va chénh cao h nhu sau:

- Do bing mdy kinh vi quang hoc c6 day thi cir thing:

S=k./ .cos’v
h=-;—k.!.sin2v+i—t (8-1)

h=3S1gV+i-t .
- Do bang mdy toan dac tw d6ng c6 day thi ci cong:

S=k,,

h=kJ,+i-t (8-2)
- Do bang mdy toan dac dién ti:

S=D.cosV

h=DsinV+i-t (8-3)
Trong vi dy trén, ngudi ghi s6 ti€n hanh tinh toin khodng cdch nim ngang

va do chénh cao theo cong thitc (8-1). Trong dé / 1a hiéu s8 doc giita hai day

chi trén va dudi, k = 100 12 hang s6 do khodng cdch clia mdy. Két qua do va
tinh todn ghi trong bang 8.5.

Mau sé do chi tiét bing may kinh vi

Ngay do: 10-11-2004 Ngudi do: Lé Van Hau
Tram do: A Ngudi ghi: Hoang Hoa
Diém dinh huéng: B Ngudi vé so hoa: Vi Manh
D¢ cao diém tram do: 7,21m Ngudi kiém tra: Db S§ Dai

Chiéu cao mdy: 1,54m
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Bdng 8.5

Piém | Go6c | Khoang | 80 doc | Gée | Khoang | Do Pdcao | Ghi
mia | bing | céch chi | ding| cach | chénh diém chi
-nghiéng | giira v nim cao H

Kl t ngang |

1 10°1%° 75,3 140 035 | 7529 | +091 8,12 Thira

2 20023 71,2 ‘ 140 0000 | 71,20 | +0,14 7,35 Thira

Phuong phép tinh todn s6 do nhu sau:
Khoang céch nim ngang: S =75,3. cos?0°35’ = 75,29m.
Do chénh cao:
h,, = 1/2.753.sin 2. 0°35’ + 1,54 - 1,40 =+ 0, 91lm
Néu d6 cao ciia diém A1aH,=7,2{m, ta ¢6 46 cao diém chi tiét:
H,=721+091 = 812m

3. Quy dinh k¥ thuat do chi tiét theo phuong phap toan dac

Chiéu dai cho phép (S Cla tia ngdm tir may t6i diém chi ti€t duge tinh
to4n trén co s& d6 chinh xdc do gée B va do chinh xdc do canh S. Hai y&u t8
nay nh hudng déng thdi dén do chinh x4c vi trf diém chi tiét.

Néu ding céc kinh Vi hodc mdy toan dac quang hoc do géc f v6i mot vi tri
ban do thi 14y mp= 1, sai s6 trong d6i do dai bing day thi cu 1a 1: 300, sai s0
twong d6i do dai bang thude thép 1a 1:1000. Néu si dung mAy toan dac dién tl
dé do chi tiét thi sai s6 do goc mg= +30”, sai s6 tuong d6i do dai theo phuong
phép do tho khoang 1: 5000. '

Dua viao tinh nang k¥ thudt chia dung cu do va yéu cdu do chinh xdc vi tf
didm chi ti€ trén ban d6, ching ta xdc dinh duge khoang céch t6i da cho phép
tir may téi diém chi ti€t. Quy pham hién hanh quy dinh khoang céch cho phép
ti méy tGi mia hogc guong nhu néu trong bang 8.6.
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Bing 8.6

. . Khong cich Khoang cach 16n nhit tir may
- Tk Khoang 16m nhét giita t6i diém chi tiét (m)
bindd | caodéu m mhat g Dia vat
can co ban cac d_lem mia T
do vé (m) k hi d? ve Dang dat Dung may Di'?.g may
dang dat (m) quang hoc dién tu
1:500 1,0 30 150 60 200
1:1000 1.0 30 200 80 250
1:2000 20 50 250 100 300
1:5000 2,0 120 330 150 500
1:10000 50 350 400 200 500
Chu v:

Géc nim ngang P gilta huéng md ddu AB va hudng dén diém chi tiét AK
dugc do bang mdy toan dac véi mot vi tri ban do trai.

Khoang cdch S tir mdy t6i diém chi tiét dugc do bing thudc thép khi do v&
ban dé ty 1& 1:500, do bang day chi thi cu cia mdy Kinh vi hoac toan dac quang
hoc khi do vé ban dé ty 1¢ 1:1000, 1:2000, 1:5000, 1:10000 .

Khi st dung méy toan dac dién tir do ca géc ngang va khoang céch tir may
t6i guong thi khodng cich cho phép S duge md rong hon...

4. Vé so hoa

Ban so hoa 13 thi liéu rdt'quan trong trong do VE chi tiét ban dé dia chinh ty
1¢ 16n. Ta s& dua vao ban so hoa dé v& ban d6 gbc & noi nghiép. Noi dung ban
so hoa yéu cau phai c6 da diém tram do, diém dinh hudng, diém kiém tra, trén
d6 con dinh ddu cdc gée phé, géc thira dat, géc nha, cdc dia vat. Ban so hoa co
thé vé trén gidy khé A,, A, v6i ty 1¢ 16n hon ty I¢ ban d6. Ding k¥ hi¢u don
gian dé thé hién noi dung trén lén bin v& s0 hoa.

Vi du: Béan so hoa c6 dang nhu hinh 8.7, trong d6 diém KV1-24 12 diém
tram mdy, diém KV2-11 1a diém dinh huéng, diém KV2-12 12 diém kiém tra,
tén cic diém mia duge danh s6 theo thif ty ghi trong s6 do.

Pac biét quan trong 1a s6 thif ty diém chi ti€t trén ban s hoa va s6 ghi két
quéa do phdi hoan todn thdng nhat vdi nhau. Trén ban so hoa cdn phai ghi 16
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phan loai dét, tén chil sir dung dat va cac ghi chi khic lién quan d&€n cdc khiu
cong tdc tiép theo.

Cc ban so hoa c6 danh d&u s6 thit ty, déng thanh quyén, c6 myc lyc, so do
phan chia dé d& tim kiém, sit dung va kiém tra.

Hinh 8.7

Khi do v& ban dé & khu vuc dét nong nghiép, tif tram mdy ¢6 thé nhin bao
qudt ca khu vuc c4n do chi tiét & xung quanh thi ngudi v& so hoa ¢6 thé ding
gén tram méy, v& so d6 khu do gém céc dia vat va thira dét ién ban so hoa. Khi
ngudi dung mia di dén dau thi danh d4u diém mia 1én bén so hoa va ghi s& hiéu
di€m mia theo thd tr ghi trong s8 do. Cling c6 thé giao viéc v& ban so hoa cho
chinh nguoi di mia, mdi khi dung mia & di€m nao thi ngudi dung mia s& v& so
dd vi tri diém mia 1én béan so hoa.

D&i v6i ban dé khu dan cu do thi, true khi do chi ti€t phai tién hanh
x4c dinh ranh gidi thira d4i, danh d4u céc diém goc thira trén thyc dia bang
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coc, dinh. d4u son theo sy thoa thuéan giita cdc chi sit dung d4t. Dong thoi
véi viéc 1ap bién ban xdc dinh ranh gidi, nguoi lam cong tdc do vé ban d6
dia chinh ti¢én hinh v& trudc ban so hoa, trén d6 thé hién ddy du cdc dudng,
cic ngd, ngich, cdc di€m dic trung trén duding bién cdc thita dat, céc diém
khéng ché do vé&. Tuy nhién, trén bin v& nay chua c6 tén diém mia. Khi dem
mdy dén do chi i€t ban d, nhém do v& do xong diém chi tiét nao s& danh
d#u tén diém chi tiét d6 1én ban so hoa, ¢dm béo cho tén diém ghi trong s6
va trén ban so hoa giong nhau. Cdch vé so hoa nay c6 uu diém la khi diéu
tra ranh giGi thira d4t, nhém do chi can mot nhan vién k¥ thuat, khong mat
cong chd dgi ctia ca nhém may.

V1. PHUONG PHAP CHON PIEM VA PAT MIA PO CHI TIET

Trén ban d6 dia chinh, cén thé hién cdc ddi tugng nhur thira d4t, dudng
giao thong, hé théng thuy van, cdc cong trinh trén dat,... Pé ¢é thé vé duge cic
d6i tugng d6 cdn phai xdc dinh chinh xdc cic diém dac trung trén dudmg bién
cua ching. |

Vi du: mu6n vé mot thita dat hinh chir nhat cdn xdc dinh chinh x4c 4 diém
géc thira. Mudn v& mot ngoi nha cdn xdc dinh chinh xdc cdc diém géc theo
mép tudng ngoai.

Nhu vy, khi do chi ti€t & thyc dia, ngudi cAm mia phai biét cdch lya chon
vi trf dat mia mot cach hop 1y, dung mia déng vio cac diém géc thita dat, géc
cac cong trinh xay dung, cic diém ngoat ciia con dudmg, cia kénh muong, v.v.
Cén luu ¥ nhu sau:

_ D6i v6i cdc thira d4t phai dung mia diing tim dudng ranh giéi. Trudng hop
do céc thira ruong cé by nhé hon 0,5mm tinh theo ty 1¢ ban d6 thi dung mia
diing giita bo. Khi dudng bo 16n phai thé hién bing dudng 2 nét trén ban d6 thi
dyng mia ding chan dudng, nghia 1 coi chan dudng 12 ranh gidi giita dat giao
thong va ddt nong nghiép. Khi nén dudng phai dao sau thi dudng ranh gidi gilia
dat giao thong va ruong s& tinh tlr dinh bd déc.

_ D6i véi cic dudmg bién dang dudng cong thi phéi chia nho dudng cong
d&n mic c6 thé coi doan thing ndi 2 di€m chia thay thé dugc cung cong ma sai
s6 khong déng keé.
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Trén hinh vé 8.8, khi
ta dang dimg & diém 1,
muén chon vi trf dat di€m

mia s§ 2, ta ngim vé
huéng dé va wdc lugng
sao cho doan f nho hon Hinh 8.8

0,2 mm tinh theo ty 1&

ban d6, khi dé d¢ cong

dugc coi 1a khong dang ké, ngudi dung mia dem mia dén dét & diém 2 dé do.
D6i véi ban d6 ty 1€ 1:1000 thi f£0,2m.

Muc dich cha do chi tiét bin d6 dia chinh 12 phai do ddy 4l cidc gbc
thira d&t. Mat khéc, ngudi di mia luén phéi chon con dudng di t6i wu dé
khong phai di lap lai, khong bd s6t diém chi ti&t. Trén so d6 hinh 8.7, gidi
thieu mot cdch lya chon dudng di theo thit ty cac didm mia dé dat duge
yéu cau trén.

Khi do v& chi tidt ban d6é thd cu ving do thi, trude hét phai xdc dinh
chinh x4c ranh gii cac thita ddt cha timg chil sir dung. Cac diém géc thira,
céc diém ngodt phai ddnh ddu truéc bang dinh sit, vach son, coc bé tong.
Méi ddu méc nay phai duge céc chit ho c6 lien quan ciing thira nhan, ky vao
bién bdn xdc dinh ranh giéi. Thuc hién trinh ty do chi tiét ban dé dia chinh
do6 thi nhu sau:

- Do vé& dudng phé, ngd phd, cic yéu 16 chi ti€t mat ngoai dudng phé va
ngd phd.

- Do vé chi i€t bén trong céc 6 phd.

Khi do v& dudng phd, cdn lap dudng chuyén kinh vi doc theo dudng pho.
_ Tai ngd ba, ngd tu c4n b6 tri cac diém dudng chuyén dé do dwgc nhiéu di€m
chi tiét. D61 véi dudng phd thing, c6 nhiéu dudng 1€ nhanh, dé gidm bét
mat do diém dudng chuyén, c6 thé thay diém dudng chuyén kinh vi bing
chc dudng déng huéng thing hang gifta cic diém da bift toa do cha ludi
khéng ché do vé. Cén chon diém déng hudng thiing hang & vi tri thuan loi
cho viéc do chi tiét.
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VII. CAC PHUONG PHAP DO VE CHI TIET KHAC

1. Do v& chi tiét- mat ph& theo phudng phap toa dé thing géc

Trén dudng phé hep c6 thé 1ap mot dudng co s& AB con dudng phé rong ta
1ap hat dudng co s& & hai he phé CD, ED nhw trén hinh 8.9,

1 7 9 1315
_ -----__._né,—L5 17

NRGLE t  Ph6HingMi B
e MX» i X.é..___; SR I o FE v RS- S
- :Lz_ ‘:L TL L -El 1 —f_—o X
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- . : S R . N
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|
|
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|
|
|

Hinh 8.9

Céc dudng cd s& chinh la céc canh clia dudng chuyén kinh vi 1, kinh vi 2
hodc.dudng déng hudng. Mot dudng chuyén kinh vi do v& doc phé, hodc hai
dudng chuyén Kinh vi do v& hai bén hé phé rong. Tai khu vuc ngd tu dau phd
cén noi hai dudng chuyén do vé CD, EF véi nhau.

Dudng co s& nén dat gdn véi cic diém chi tiét dé khoang cdch tir diém chi
tiét dén chan dudng vudng géc ha tir diém chi tiét xusng dudng co s& tuong d6i

nho. Canh cia dudng chuyén ding 1am dudng co s& duoge do bang thudc thép,
sai s6 do tuong d6i nhé hon 1: 2000.
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Dang eke quang hoc xéc dinh diém chan dudmg vudng géc trén dudng co
s&. Ding thudc thép do céc khoang cach doc dudng co & coi d6 12 toa 4o X; va
do céc doan vudng goc dén diém chi tiét coi la toa do ...

Do chinh xdc vi tri di€m chi tigt thit i phy thudc vao do chinh xdc cha 3 yéu
t6, d6 13 xéc dinh goc vudng B, va do toa do vudng géc x, y. Quy pham do v&
ban dé dia chinh quy dinh: khi do chi tiét bing phuong phép toa do vudng gbc
thi 6 dai clia cdc doan vuodng gée (toa o y) khong 16n hon 4m d6i véi ban 46
ty 1& 1:500 va 6m d6i véi ban db ty 1€ 1:1000. '

2. Do chi tiét theo cac phuong phap giao hoi

Phuong phap giao hoi goc va giao hoi canh da dugc gidi thiéu cu thé &
chuong 6 cha gido trinh ndy nhim x4c dinh toa d céc diém khong ch& do vé.
Trong thyc t&€ do v& ban d6 dia chinh, doi khi ngudi ta con sitdung cac phuong
phép nay dé xéc dinh vi trf clia cdc diém chi tiét.

- Phuong phdp giao hoi géc oK
thugn c6 thé ding d€ xdc dinh vi tr o
didm chi tiét & xa tram mdy, c6 khi / :
khong cin dem mia dén dung tryc | S )
ti€p tai di€m, vi du: mudn xac dinh / *

vi tri mot cay cot dién K & xa tram / *

may A va B, chi cin do 2 géc tai A / A

va B dén cot dién K s& tinh dugc toa ’.«’

d6 ciia diém d6, xem hinh 8.10. /= =\
A

- Phuong phdp giao hoi canh Hinh 8.10

ducc ding dé€ do chi ti€t ban d6 dia

chinh khu vuc d6 thi. Tit A va B di biét toa do, néu ta do hai canh AK va BK
1a s xac dinh dugc vi tri diém chi et K. Quy pham do vé& ban dé dia chinh
quy dinh khi do chi tiét bing phuong phdp giao hoi canh phdi ding phuong
phap dong hudng thing hang (xem muyc IV) dé xdc dinh cdc diém tram do
phu (A,B) sa0 cho ching tao vdi diém cén xdc dinh (K) thanh tam gidc can
ABK. Canh giao hoi AK, BK khong vuoi gua chidu dai cta thuée thép (20, 30
hodc 50m).
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3, Po chi tiét theo phuong phap chia canh

Sau khi do v& mat phd, mat ngd bing nhiéu phuong phap ta dugc cdc di€m
hi tiét & xung quanh 6 phd, Khi ¢6 diéu kién thuan lgi, tit cic tram do can do
16t 56 diém chi tiét ném trong cdc 6 phS. Cdc diém niy c6 tac dung nhir diém
6 dinh, diém kiém tra két qua do vé& & trong cic & pho.

Khi do vé trong cdc 6 phd ¢6 thé do bing mdy toan dac véi cdc tram do la
liém dudmg chuyén toan dac va cc coc phu tr diém khong ch€ do ve.

—

™I
w
e

Hinh 8.11

Ngoai phuong phép do toan dac 1a con c6 thé dung phuong phip do dai
thudn tug, do di cdc y&u t6 d€ dung hinh bing cdc canh trén ban v&.

Vidu:

- Céc diém 1, 2, 3, 4 do bing toa 46 vuong gdc dya vao dudng co s4 S, S,
xem hinh 8.11.

- Diém 5, 6, 7, do bing phuong phép toan dac.

- Piém 8 s& xdc dinh biing céch chia canh 1-5: do doan 1-8 va 5-8, diém 11
cén do doan 4-11 va 6-11 dé chia canh 4-6.
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_ Céc diém khéc dimg phuong phép toa do thing géc hoic do céc canh kéo
dai gap dudng bién thira dét, do ca kich thuée dia vat,.. .

VIII. CONG TAC NOI NGHIEP
1. Vé ban dé gbc

Ban dé dia chinh gdc dugc thanh 1ap theo cdc s6 liéu do dac & thuc dia
nhu: 1u6i khang ché do v&, két qua do chi tiét, céc ban so hoa,... Cac két qua
do va tinh to4n phai dugc kiém tra chat ch&. Sau khi k& lugi 6 vudng, ta s€
v& ban do dia chinh gdc theo trinh tu sau: Trién vé cdc diém khong ché tog

'dé, vé diém chi tiét, noi cdc diém thanh thita ddt va cdc yéu 16 cdn thé hién
trén bdan do, 1iép bién cdc bdn vé, lén muc, tinh dién tich thita ddt, lam cdc
sé sdch thong ké.

L1. Trién vé diém khong ché c6 toa do 1én ban vé

Ludi & vuong di duge ké véi kich thude 10x10cm trén ban v& gdc voi sal
s6 cac gbe ludi khong 16n qué 0,2 mm.

- Theo so d6 phan méanh ban d6 dia chinh ra xac dinh toa d6 thing géc
(x,y) clia céc goc Khung 10 bin d6. Ddnh d&u 4 diém géc khung 1én ban V&,
dudng thing n6i 4 diém goc khung tao thanh duong khung trong cla t& ban dd.
Kiém tra chiéu dai dudng khung trong va chiéu dai dudmg chéo, sai s6 khong
vuot qué 0,3mm. Sau d6 ghi chi toa d6 cho ludi & vuong & ngoai khung ban do,
xem hinh 8. 12.

- Theo két qua tinh todn toa do cic diém khéng ché dia chinh cdc cip, cic
diém khdng ch€ do v& va diém tram do d€ trién vé timg diém lén bén ve. C6 the
ding cdc may trién toa do6 chuyén ding hodc ding thude ty & va compa dé
trién diém véi d6 chinh xdc dén 0,1mm. Sau Khi trién diém phai kiém tra ket
qua bing cich so sdnh chidu dai cdc canh doc trén ban v& véi chiéu dai nam
ngang tuong vng 1&y tir cdc bang tinh todn. Sai léch chidu dai kiém tra khong
qué 16n 0, 2mm theo ty 1€ ban do. '

- Viéc trién vé diém theo toa d6 thing gbéc X, ¥ biing compa va thudc ty 1&
duoc thuc hién theo trinh ty sau:
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+ Cin cif vao toa do diém, xdc dinh 6 vuong chifa diém dé6, géc tay nam
cia 6 vuodng ludn cé toa do nho hon gid tri toa do clia di€ém cén vé. Ky hiéu toa
dé géc tay nam 6 vuong la x,, y, , toa 0 diém A 14 x,, y, , ta tinh dugc gia s6
toadd Ax =X, -X, VA Ay= y,-y,.Can cif ty I& ban d6 ta tinh duge chiéu
dai doan Ax, Ay trén banddla 8, =Ax/M va 8 = Ay/M.

Vidy: Ax=63,2m, miu s6 ty 1& ban d6 M =1000, ta c¢6 & , = 63,2mm.

2328.5
' B
2'!
S, i
1 ! 1’
Al
5 i s,
5§, 2
2328.0
500.0
Hinh 8.12 300,53

+ Tir céc goc 6 vudng, theo canh 6 vudng ta dat doan &, va 3, ding kim
nho cham xudng gidy vé ddnh ddu di€ém 1, 1° 2 vd 2°. Giao diém cla hai dudng
théng néi cac diém trén s& 1a diém cdn vé. Vi tri di€m khéng ché A, B,... duge
cham kim ddnh d4u wrén ban vé.

1.2. Trién vé diém chi tiét

V& ban d6 goc 12 dung céc phuong phép thich hop d€ trién vé chinh x4c vi
trf cia ting diém chi tiét nhu géc thira dat, géc nha, gée phé, diém dic trung
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dia vat,v.v. Sau d6 theo ban so hoa ndi cic di€ém mia chi ti€t tao thanh céc thira
dét khép kin, cdc dia var. '

Dung cu trién diém 1a thudc do do, thudc ty 1é thing c6 vach chia nho nhat
Imm hodc thude ty 1& xién, kim cham va biit chi cing. Thudc do do chuyén
ding ¢6 bén kinh twong d6i 16n (R =10+13cm), chia vach nhé nhat 20” hoac
15°, d4nh s& ngugc chiéu kim dong ho, vach O trung véi canh thang di qua tam
cha thudc, trén canh thing ¢6 khéc vach 1mm, xem hinh 8.13.

BY,

Hinh 8.13

" Pé vé diém chi tiét K ta dung kim nhd cam qua 16 tam thude, dat tam thude
triing v&i diém tram do A wrén ban vé. Ding chi nhen ké huéng m& déu tr A
dén diém dinh huéng B. Quay thudc do do, dya vao hudng chuin AB dat gid trl
g6c BAK diing bing géc cuc By ghi trong s6 do, vi du trén hinh 8.13 gdc
By = 123°00°. Theo canh thing ctia thuéc do dd dat doan Sy = S¢/M, trén hinh
v& ¢6 S, =75mm. Ding kim nhon cham vi tri diém chi tiét K 1én ban v&.

Khi thanh lap ban d6 dia chinh ty 1& 1:500, 1:1000, 1:2000, 1:5000 thi trién
diém theo toa d9 cuc con bin d6 ty 1 1:200 khu vuc d6 thi phéi tinh toa do
thing géc timg diém chi tiét va trién diém len bén d6 theo toa do thang goc
nhu trién v& cdc diém khéng ché.

Dua theo bén vé so hoa, ta diing bit chi ndi céc diém chi tiét thanh cic
thira d4t v cdc dia vat thé hién ndi dung ban d6 dia chinh. Chi ¥ rang khi v&
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chi khong ndi qua vi tri 16 kim diém chi tiét dé giit dugc vi tri chinh xdc phuc
vu ki€m tra nghiém thu ban v&. Cudi ciing s& hoan thién ban v& chi clia ban d6
dia chinh goc.

Céc s6 liéu toan dac c6 thé chuyén vio may tinh, 14p ban d6 sd va sir dung
mAy in tur dong d€ in ra t& ban d6 g6c ¢4 ty 1¢ thich hop.

2. Ghép bién ban vé goc

Bin vé ban dd g6c dia chinh (ban d§ dia chinh co sd) duge chia manh co
ban theo kich thude 50x50cm, médi ban v&€ chi vé dugc mot ving ddt cé han,
trong khi dé dit dai cdc don vi hanh chinh rdt 1dn, phai v& trén nhiéu ban vé.
Pé dam bao cédc & ban d6 ghép ndi véi nhau that khdp, ta phai ti€n hanh cong
tac kiém tra, ghép bién céc ban vé.

Sau khi tu chinh xong ban v& chi trén gify Diamat, ta dit hai t& ban d6
bén phai v bén trdi (hodc trén va dudi) chap lén nhau sao cho cic dudng &
vudng toa do thing géc tring khit véi nhau. Kiém tra d6 tring khép ciia cic
dia vat cling tén d3 vé trén hai ban v&. D9 1éch hai nét v€ clia mot d6i tugng
trén hai ban vé khong vuot qud 0,6mm, cdc dia vat khong quan trong khong
léch qué Imm.

Néu c6 sai s6 nhd hon han sai thi s& méi bén mot nira cho tring khép nhau.
Néu dia vat nao ¢6 sai s6 1én hon han sai cho phép thi phai x4c dinh 16 nguyén
nhan va do vé lai.

Sau khi ghép bién va tu chinh khung ban v& chi, ta tién hanh kiém tra
nghiém thu ban v& & thyc dja. Cong tdc kiém tra, nghiém thu s& gidi thiéu &
muc IX. Chi khi ti€n hanh kiém tra nghiém thu ban v€ gdc, c6 két luén ban vé
dat yéu cdu mdi dugce tién hanh cac cong viée ti€p theo.

3. Lén muyc ban dé gdc

Sau khi di hoan thanh cong viéc do v&, ghép bién ban v&, d6i soat thue dia,
ki€m tra ddnh gi4 chdt lugng ban d6 va ban d6 di dwogce chinh sira, lic d6 ta ¢6
th€ tién hanh t6 muc ban d6 géc. Theo quy pham do v€ ban d6 dia chinh, ban
gbc do vé duge phép ding ba mau dé thé hién ndi dung ban do:

- Mau ndu: Thé hién cdc yéu t8 dia hinh (néu cd v&).
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- Mawu ve dam: Thé hién dudng nét vi ghi chid thuy hé.
- Mau den: Thé hién cdc yéu t& con lai.

Cic yéu t6 dang dudng nhu dudng bén thira dat, nét v& mép nudc, cic
dudng giao théng, v.v. ¢6 luc nét 0,15 dén 0,2 mm. Thira dat c6 dudng bao
khép kin, nét lién, mau den. Céc cong trinh trén d4t nhu nha &, nha lam viéc,...
vé nét dit, mau den. Nhin chung phdi dua theo cdc quy dinh trong quyén “Ky
hiéu ban dé dia chinh” .

4. Panh so thira

S6 thi ty thira ddt duge coi nhe mot "tén riéng” clia thira ddt. N6 duge dung
trong quan 1y d4t dai, dugc ghi trong céc ho so dia chinh lién quan nhu: ban vé
gdc, ban d6 dia chinh, hé so k¥ thuit thira d4t, cic loai bang thong ké.

Viéc ddnh s¢ thira phai dam bao méy yéu céu sau:

- Trong mot t& bdn dé, s6 thita khéng ditge trung nhau.
- 86’ thita phdi lién tyc.

- 86 thaa phdi thong nhdt trong moi tai liéu lién quan.

* Thyc hién ddanh sé theo phuwong
. 123 30 31
phdp sau:

1). Panh s6 thita trén ban d6 g6c bing ¢47 46 45 4. 3332
chit s6 Arap. Trinh ty danh sG tif trdi sang |  creeeeseememeemosene $
phai, ti¥ trén xudng dudi... theo dudng zic | 84 85, 109
zéc, s6 no lién ti€p so kia.

2). S6 thita ghi & chinh giita thira ddt. Khi thira dat qud nho khong di ghi
ca s& thira va dién tich thi ghi s thita con dién tich 1ap bang ké riéng v& &
ngodi khung phia nam t& ban dé. Trudng hop thira ddt bén canh rong thi ¢6
thé ghi nhd s6 thita ra ngodi thita nhd va vE mili tén chi vao thira nhd dé dé
tranh nhdm lin.

3). Khi trén mot td ban dé géc do v& c6 nhiéu don vi hanh chinh thi s6
thira dugc ddnh lién tuc theo don vi hanh chinh, hét cdc thira ca don vi
nay thi ddnh s& ti€p sang don vi hanh chinh khic cho hét cic thira trén &
ban d6, céc s6 khong tring nhau. Khi 14p cdc bang thong ké va cdc tap ho
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sd lién quan ciing thong ke va tap

¢ . 1 2 14 15]
hop h6 so theo don vi hanh | 33 45
chinh, xem hinh 8.14 .

Vidu: 760 1109
_DonvjAdinhsotir1dénd6. .46 {4g

-DonviBdinhs6tr47dén108. |47 49 @

- Pon vi C dénh 6 tix 109 dén 162.

4). Trudng hop mot thira dat |
nim trén nhiéu manh ban 46 thi s |97 98 ... 107 108 \\ 162
thira va dién tich ciia thira dat dé .
chi cén ghi mot 14n & trén 1 bin dd Hinh 8.14

c6 phén dat Ién nhat clia thira dat.

5. Tinh dién tich
5.1. Nguyén tdc tinh dién tich

Dién tich thita d4t 13 y&u t6 quan trong hang ddu trong hé so quan 1y dat
dai. N6 13 co s& dé xdc dinh quyén sir dung d4t, dinh gid thita dat, tinh thué...
Dién tich thira d4t cin duge xdc dinh chinh xac ngay sau khi do v& va nghiém
thu ban dé dia chinh g&c. Khi tinh todn dién tich va thé hién s liéu dién tich
trén ban d6 cin dam bdo cic nguyen tic sau:

- Dién tich thira d4t tinh tir tim dudng ranh gi6i thira dat. Nhu vay, néu ta
tinh dién tich bang phuong phdp d6 giai trén ban d6 thi phai tinh tlr tim cia nét
1ién thé hién ranh gidi thita dat trén ban do.

- Tuy theo ty I& ban d6 dia chinh va tinh chét quan trong cdc loai dat ma

‘khi tinh todn dién tich s& 1am trdn s6 cho phi hop. (3 viing nong thon, thita dat
rong, do v& ban dé ty 1& 1:1000 dén 1: 5000 can tinh di¢n tich lam tron s6 t6i
1m?. O viing d6 thi, thira @4t nho, dat dét gid, do v& ban d6 ty 1€ cuc 16n 1: 200,
1: 500 ta cn tinh dién tich chinh xdc t6i 0,1m>,

- Dién tich timg thita d4t dugc ghi trong ho so k¥ thuat thira ddt cling nhu
trong céc tai liéu lién quan phai théng nhét v6i s6 liéu ghi trén ban d6. Trén

ban 46 dién tich thira d4t dugc ghi cling véi s& th ty thita, dién tich 12 miu s&

con s6 thira 12 tr 58, vi du: 37
- 1597
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5.2. Trinh tu tinh dién tich trén ban dé dia chinb

Theo quy dinh trong quy pham, cén tinh dién tich d4t dai theo timg t& ban
dé, vi vay viéc tinh dién tich s& thuc hién theo trinh ty sau:

2). Tinh dién tich tng thé: Pay 12 dién tich c 13 ban d6 tinh theo khung
hinh thang hodc khung chi¥ nhat. Ta c6 thé tinh dién tich theo cdc 6 vudng trén
ban do.

b). Tinh dién tich t3ng thé cta don vi hanh chinh: Don vi hanh chinh duge
gidi han boi dudng dia gidi hanh chinh...

¢). Tinh dién tich céc 16 dat: Cac 16 dat duge gidi han bot cac ba 10, dudng
giao thong, kénh muong... Téng dién tich cdc 16 dat trong mot t& ban d6 dia
chinh hoac trong mot don vi hanh chinh phai bing dién tich t6ng thé.

d). Tinh dién tich thira d4t: Sau khi tinh dién tich thira dat, ta kiém tra két
qui theo nguyén tic téng dién tich cdc thira trong mot 16 dat phai bang dién
tich ca 16 dat da tinh trude do.

Khi thanh lap ban dé s6 dia chinh, ta sir dung phin mém dé tinh dién tich
céc thira dat theo toa do cac diém géc thira. D6i véi céc loai dat do thi co thé
diing cdc phuong phap do & thuc dia dé xdc dinh dién tich céc thira dat va ghi
1én ban do.

Trong céc trudng hop khic, cé thé ding phuong phdp do gii dé tinh dién
tich thira trén ban dé gi&y. Dién tich ctia mdi thira d4t phai tinh 2 14n. D chénh
dién tich gita 2 l4n tinh khong vugt qua gidi han:

AP,= 0,0004.M+/P (m?), (8-4)

Trong d6: M 1a miu s& ty I¢ ban do.

P 12 dién tich thira dat.

Néu sai s& tinh dién tich dat yéu c4u trén thi 14y gid tri trung binh.

Khi kiém tra tdng dién tich d4t theo timg t¥ bin d6 ta c6 thé ddng cong
thitc sau d¢€ xem xét do chinh xéc cua viéc tinh dién tich:

AP =3P,- P, (8-5)
AP I
—— S —

P 400

18(iy - 89 273



Trong d6: P, 1a dién tich thira nho.
P, 1a dién tich 1§ thuyét ctia viing hay ctia t& ban do.
Hozc kiém tra theo cong thic:

0 04x M (—
APch(!phép - 1 0 0 (mZ) (8'6)

Néu chénh lech vuot han sai thi phai do lai, tinh lai dién tich. Néu dat han
sai thi ti€n hanh hién chinh dién tich theo dién tich khu, cum thira hodc td ban
d45. SO hién chinh duge tinh theo ty 1¢ thuin v&i dién tich. Céan i vao dién tich
t& ban d6 dé€ hién chinh dién tich cum thita, cin ¢t vao dién tich cum thita dé
hién chinh dién tich céc thita d4t. Kiém tra cudi cling 13 téng dién tich cdc loai
ddt trong 1 ban dd phai bing dién tich 1y thuyét clia né.

5.3. Cac phuong phéap tinh dién tich thira dat

P& tinh dién tich thita dat, ta c6 thé dung céc loai mdy do dién tich, phuong
phép d6 giai trén ban dé gidy, phuong phap tinh dién tich theo toa do cdc diém
géc thira d4t trén ban d6 s6 hodc do truc ti€p cdc yéu t6 can thiét cia thira dat &
thuc dia dé tinh dién tich.

5.3.1. Tinh dién tich thia ddt trén bdan dé gidy

Ban dé dia chinh v& trén gifly tring hodc trén Diamat, trén d6 cédc thira dat
dugc gi6i han bdi dudng bao khép kin. Luc nét clia dudng bao Ia 0,15 dén 0,2
mm. Dién tich thita duge tinh tir tim dudng ranh giéi thira d4t. Quy pham hién
hanh cho phép diing cic phuong phdp dd gidi d€ tinh dién tich thira d4t da vé
trén ban dé gidy dia chinh ty 1& 1:1000, 1:2000, 1: 5000. Sau day s€ gidi thiéu
mot s6 phuong phdp do dién tich. |

* Phuong phdp chia hinh co ban:

C6 hinh gidi han béi dudng bién gdy khiic khép kin, xem hinh 8.15. Chia
hinh thira ra cdc hinh tam gidc. Do chiéu dai canh ddy a, b va cdc chiéu cao
h,, hy, h, & tinh dugc dién tich thira:

pP= %(aha +b(h, +h)) (8-7)
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Phuong phap nay tinh kha nhanh khi
ding moét tdm nhya trong ké Iu6i O
vudng dé do ddy va do cao réi tinh ngay
trén mdy tinh nho cdm tay. Khi do c6 thé
dat mot canh ludi 6 vudng tring voi
hudng ddy b dé do b va theo hudng
vudng géc do chiéu cao hy, h..

* Po dién tich bdng tdm nhya trong keé
o vuong:

In mot ludi & vuong kich thude 1x1 Hinh 8.15
mm, 1x2mm, 2x2mm, hodc 5x5mm trén
phim nhya nén trong. Dat ludi 6 vudng lén hinh cén do dién tich, xem hinh
8.16. Dém sé 6 vuong chin nim trong hinh va udc lugng, d€m 56 & vudng 1€
nam sat duong bién.

Theo ty 1& ban d6 va kich thuéc 6 vudng ta bi€t di¢n tich thyc té
twong tng vdi  dién tich cha 1 & vudng

trén ban d6. Dem hé s& nay nhéan vdi s6 // [T =
& vudng nam trong hinh ta s& c6 dién tich I
hinh thira c4n do. \

Dé danh gid d6 chinh xdc, ta ding do L
chénh léch giita hai 14n do, né phai dat sai s6 \
gidi han sau: ™ =

AP = 0.04M JP (8-8)
100 Hinh 8.16
Trong do:

M 13 méu s6 ty 1& ban do.
P ladién tich hinh cin do tinh dén m®.
Khi tinh dién tich thira &4t phai tinh 2 14n, d6 l¢ch hai lan tinh khong
vugt qué gidi han trén thi 14y s6 trung binh lam k€t qua chinh xac.
5.3.2. Tinh dién tich theo toa d¢ cdc diém géc thita ddt
Gia st ta biét toa do thing géc x, y cla cic di€ém dic trung trén dudng
bien thira dat, xem hinh 8.17. Khi lap ban d6 dia chinh dang s6 thi ta ludn c6
cdc y&u to nay.
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* Dién tich hinh 1234 s€ la:

Poss = Prygss - Proass

2P = (x; + x) (2 - ) + (% + %3)
(¥s-y) - (X3 + X)(y3-Ya) -
(xs+ X)) (¥ -y}

2P = (x; + X} (¥, - ¥) + (X2 + X3)
(s - y)+( x5 + x) (Y5 - 93)
+ (xg+x,) (¥ - y4)

2P = x(y;-y)+ X (y:-y)+

X (ys-y)+x:(ys-Y)+ X O 2 S
(Vy- Y3+ X5 - ¥3) + X (¥ ¥ Y? ¥2 V. Yy
-y X (Y- Y Hinh 8.17

2P = x)(yy-yd + % (y:-y) +
X3 (Ys-Y2) + X (1 - Y3)

& 1<
P= szi(ym - y:‘—-l) = EZJ";(’Q—] _xm) (8-9)
l 1
Thay chi s6 i tir 1 dénn, khii=nthi i+1 s 12 I (diém ddu tien).

Vi dy: Biét 4 diém 1, 2, 3 va 4 toa 46 thang gbc cha ching ghi 5cot2 va 3
trong bang 8.7. Ding céng thitc (8-9) tinh dugc dién tich thita dat.

Bdng 8.7
biém X (m) y (m) Dién tich
4 1278.30 3710.20
3 2262.40 3666.20 _
2 2286.90 2418.60 S,,,, = 1053918.78m?
1 1634.20 2380.80

5.3.3. Tinh dién tich thita ddt theo két qud do tryc tiép trén thuc dia

Day 14 phuong phép co ban dé xdc dinh dién tich d4t dai. Phuong phdp nay
dugc img dung trong cic trudng hgp sau:

- Trich do thita d4t khi chwa c6 ban d6 dia chinh.

- Lap hé so k§ thuat thita ddt, v& so 46 thira d4t ty 1& 16n ciing véi qud trinh
do v& ban d8 dia chinh ty 1¢ nhd hon cho toan khu vire.

- Do dién tich theo yéu cdu riéng véi d¢ chinh xdc cao.
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Tuy theo yéu cdu dg chinh x4c x4c dinh dién tich, tuy theo hinh dang thuc
t€ cha thira d4t ta chon phuong phdp do cho phit hgp. Song phuong cham co
ban la sit dung cdc dung cy do don gidn nhu thudc thép, mdy toan dac,...
Phuong phap don gidn va cé d¢ tin cdy cao la: Xdc dinh dién tich thita ddt theo
két qud do chiéu dai canh thita.

Truc hét chia thita d4t thanh céc hinh co ban: tam gidc, hinh chit nhat,
hinh binh hanh,... Ding thudc thép do chi¢u dai canh va cde chiéu cao tuong
ting dé tinh dién tich.

- Tinh dién tich thira d4t hinh 8.18 theo cong thic Hérén:

p:%(a+b+c)

P =./p(p-a)Xp-b)p-c) (8-10)
B 1
c !
a Eha
A b C a !
Hinh 8.18 Hinh 8.19 Hinh 820

- Tinh dién tich theo canh ddy va chiéu cao, hinh 8.19 :
P=la.ha (8-11)
2 -
- Tinh dién tich hinh thang, hinh 8.20 :
=g(a+b) (8-12)

Vi du: Do céc canh tam gidc hinh 8.18 duge k&t qua a = 42,3m, b = 49,6m,
¢ =39,8m. Tinh dién tich thita dit theo cong thiic Héron (8-10). Két qua ghi
trong bang 8.8.
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Bdng 8.5

f Tinh toan
Canh tam gidc (m)
P 65,85
a 42,3 - p-a 23,55
b 49,6 p-b 16,25
C 39,8 p-¢ 26,05
at+b+c =2p 131,7 ~ P=810,05 m’ |

IX. KIEM TRA DANH GIA CHAT LUGNG BAN PO DIA CHINH

1. Muc dich va ndi dung kiém tra

Ban d6 dia chinh 1a san phdm do v& c6 tinh phdp 1y cao phuc vu cong tic
quan 1y dat dai. Ngudi lam cdng téc do vé ciing nhu co quan quan 1y dat dai
cac cdp déu phai c6 trich nhiém d6i v6i chat luong san phdm lam ra. Muyc dich
cong téc kiém tra 12 danh gid chdt lugng cac ban dé da do v&, phdt hién nhiing
sai s6t con 16n tai dé sira chita nhim nng cao chat lugng clia san phdm do dac
ban d6. Co s& dé kiém tra nghiém thu la cdc tiéu chudn k¥ thuat da quy dinh
trong quy pham va trong luan chimg kinh € k§ thuat cia cong trinh da dugc
céc co quan ¢6 thim quyén phe duyét.

Don vi do vé ban dé phéi ty kiém tra nghi¢m thu san phdm cia minh. Sau
dé céc cdp quan 1y dat dai s& ti€n hanh nghiém thu va 18p bién ban danh gid két
qua. Chi khi ban v& dat yéu cdu méi duge tién hanh céc cong viéc tiép theo.
Sau khi kiém tra nghiém thu, mdi cdp phai ddnh gid chat lugng, phan loai san
phdm déng thoi lap “Béo céo téng ket ky thuat”, lap “Béo cdo ket qua kiém tra
nghiém thu”, 1ap h6 so nghiém thu theo cdc miu quy dinh dé hwu tri theo san
phim béan do.

Noi dung kiém tra bao gom:

_ Kiém tra cic loai sé do xem viéc ghi chép c6 ddy db, khich quan; cdc két
qué tinh trong s6 ¢6 diing khong; cdc két qua do ¢6 dadm bao cdc han sai theo
ding quy dinh trong quy pham hay khong.

278



- Kiém tra k€t qua binh sai tinh todn toa do luéi khong ché do ve.
_Kiém tra ban vé& ban d6 goc.
_ Két qua tinh dién tich trén ban do.

2. Phuong phap kiém tra

Sau khi ghép bién va tu chinh khung ban v& chi, ta ti€n hanh kiém tra
nghiém thu bin v& & thuc dia. Cong téc nghiém thu ban dé dia chinh duge chia
1am hai budc: '

* Buge 1 Kiém tra hinh thé thita dat.:

Pem ban vé ra thuc dia doi soat biing mét 100% céc thira dét va cac dia vat
Jé kidm tra hinh thé cta ching c6 phi hgp v6i thyc t€ khong. Chd § phat hién
céc 161 nhu: thi€u diém goe thira, diém cong dutng bao, néi nhim diém chi
tiét,... N&u c6 sai sot phai do v& b v sira chita ngay trén thyc dia.

% Buce 2: Kiém tra kich thudc:

Dem mdy ra thyc dia, do lai mot <5 diém chi ti€t, vé chong 1én ban v& cin
kiém tra nghiém thu. So sénh vi trf cdc didm chi tiét ciing tén, 4o léch hai 18
kim ddnh d&u vi trf ctia ching phai nho hon sai s6 gidi han (1mm) trén ban do.
S6 sai s6 c6 gid tri gdn bang gi6i han (70 d€n 100%) khong vudgt qud 10% téng
<& diém kiém tra thi ban v& dat yéu cau do chinh xéc vi trf diém chi ti€t.

Ta con ¢6 thé kiém tra chiéu dai canh thira dat hoac khoang céch gilia
cac diém trén dudng bien thita (dudng chéo thira). Ding thudc thép do chiéu
dai canh thira trén thyc dia, dung thuéc thing do chiéu dai tuong Gng trén
bin vé (doc s dén 0,1 mm), nhan véi mau s6 ty 1& ban d6. Chiéu dai do
dugc trén ban v& va trén thuc dia khong dugc chénh nhau qud 0,4mm tinh
theo ty 1& ban do.

Toan bd két qua do kiém tra duge ghi chép theo méu. Lap cic bién ban
danh gi4 chit luong ban d6. Chi khi san phdm hoan thanh & budc trude duge
nghiém thu dat yéu ciu méi duge tién hanh budc ti€p theo.

X. CHINH LY BAN PO DIA CHINH

1. Muc dich chinh ly ban dé dia chinh
Trong qud trinh phét trién kinh t€ xa hoi cia dat nudc, dac biét 1a giai
doan cong nghiép hod, hién dai hod, dat dai c6 nhiéu bién dong. Luat Ddt
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dai di duge ban hanh, ngudi dan dugc huong nam quyén “chuyén ddi,
chuyén nhuong, thira k€, th€ chdp va cho thué” déi véi dat. D4t dai luén ¢
bi€n dong, do vay nhiém vu cha céc co quan quan ly d4t 1a phai nim chéc
dwge moi su bién dong nhur: |

- Sy thay ddi cdc yéu t6 khong gian clia cic thira d4t: chia nho, ghép nhap
thira d4t 1am cho ching thay d4i hinh dang, kich thude, dién tich,...

- Thay d8i muc dich sir dung d4t: ddt nong nghiép, lam nghiép dugc
chuyén sang d4t giao thong, thuy loi, dat xay dung cdc cong trinh hodc 1am dat
& theo quy hoach méi.

- Thay d6i vé chi sit dung dét: day 1a y€u t6 thay d3i nhiéu nhét khi thuc
hién nam quyén theo luat dat dai.

Viéc thay d8i cdc yéu t6 phép 1y s€ lién quan tryc ti€p dén yéu td kinh t&
d&t. Nha nuéc phai ndm chic dugc su thay ddi nay dé tién hanh thu cic loai
thu€ va 1é phi vio ngan sédch. Moi sy bi€n dong hop phép clia dat dai phai duge
x4c nhan chinh xdc, Khi ¢6 du co s phdp 1y phai chinh sira trong hé so dia
chinh, hién chinh ban d6 dia chinh cho phi hgp v6i thuc t€.

D& cho ban dé va hé so dia chinh luén phil hop v6i thyc t€ s dung dat dai,
ngudi sit dung dat cdn phai dang ky bi€n dong ddt véi co quan quén 1y nha
nudc. Co quan quan ly 48t dai & co s& ti€p nhan hé so, xem xét tinh ddy du,
hop phap cta hé so, 1ap bdo cdo Kén co quan quén 1§ d4t cap Huyén hodc Tinh
xét duyét. Cac co quan chic nang phai xem x&t tinh hop phép cha hé so, khi ¢6
dil co s& phép 1y thi cho phép thuc hién bién dong d4t va ra quyét dinh cap gidy
chimg nhan méi cho ngudi sir dung dat...

2. Hién chinh ban dé dia chinh

Hién chinh bin dé dia chinh 12 cong viéc thudng xuyén clia co quan
quan ly dat dai. Viéc cap nhat hién chinh thudng xuyén hang ngay do cén
bo dia chinh xa va phong dia chinh huyén thyc hién. Viéc hién chinh theo
dinh k¥ 5 nam s& do co quan quan Iy dat dai cdp S& va cdp Bo quyét dinh va
t§ chitc thyc hién.

Muc dich ciia viéc cap nht ban d6 dia chinh Ia dé dam bao cho cdc yéu t&
noi dung ban d6 phil hop v6i hién trang sir dung dat. Noi dung chinh 1y cap
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nhat bén d6 dia chinh bao gém: cic y&u t6 khong gian nhu hinh dang, kich
thudc, dién tich thita ddt va cdc yéu 16 lién quan khic nhu s¢ thi ty thira dat,
phan loai dat theo muc dich sir dung.

Chi c6 cdc bién dong ddi dai hop phdp, ¢6 dii co s& phép 1y méi duge
cap nhat trén ban dé. Vi du: ¢6 quyét dinh giao dat, quyét dinh thu hoi dat,
quyét dinh cho phép chuyén nhugng, thita k€ quyén sir dung d4t, quyén sd hitu
nhi &, quyét dinh cho phép chuyén d6i muc dich s dung dat,...

Tuy theo mic do bi€n dong dat dai va dac di€m dia hinh, dia vt ma chon
phuong phép hién chinh cho phit hgp. Quy trinh do dac cap nhat va hién chinh
ban dé dia chinh gém céc budc sau:

- Trudc hét tign hanh do dac thuc dia dé xdc dinh sy thay d6i cdc y€u 8
khéng gian chia thira d4t so v6i hién trang clia thita trén ban dé dia chinh dang
quéan ly. Viéc do dac cap nhat ban d6 s& dugce thyc hién theo quy trinh do dac
thanh 1ap ban d6 ciing ty 1&. Sir dung céc phwong phdp do don gian nhu: chia
canh, déng thing hang, giao hoi canh,... Khi do dac s€ sit dung cdc diém khong
ché do v&, cic diém géc thira dat, gée cde cong trinh xay dung cb trén ban do
va hién con ton tai & thuc dia 1am diém khéi tinh. Trong qua trinh do cép nhat
cén vé ban so d6 véi ty 1é 16n hon ty 1& ban dé cdn chinh 1§. Trén so d6 phai thé
hién ddy di kich thudc céc canh thira chinh xdc dén 0,01 m, phéi dam bao do
day dui y&u t6 dé dung hinh va kiém tra két qua do v&.

- Diing muc 4 gach bd cdc y€u 16 cii VA vé cdc yéu t6 mdi 1en ban dé.

_ Tién hanh dénh s6 méi cho cac thira dit vita chinh 1§ theo nguyén tic:
Khi hop nhat cdc thira d4t thi git nguyén s& thit tu nho nhat ciia cic thira dat
cdn cic s6 thit ty khdc s& duge gach bd. Khi chia thita dét thanh nhiéu thira nho
thi ghi s6 hiéu thira dat méi ti€p theo s6 thit ty thira dat cudi cing (I6n nhét) da
c6 clia 1 ban d6.

D6 chinh x4c do dac cip nhat ban dé phai dam bao tuong duong nhu do
chinh xéc do v& ban dé dia chinh c6 ciing ty 1&. Khi hién chinh ban d6 duoc vé
trén gidy phai xéc dinh do co gidn gidy v& d€ hién chinh kich thudc canh thia
d4t. Téng dién tich cic thira d4t méi phai bing tdng di¢n tich cdc thira dat cil.

Sau khi chinh sira ban dé dia chinh c4n ti€n hanh chinh sia tét cd cic ho so
dia chinh lién quan dang dugc lwu trit & cdc co quan quan 1y dat dai tir cap xa
dén huyén, tinh theo quy céch sira ddi timg loai s quan 1y dét dai.
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Thong thudng khi cédc yé€u t6 ndi dung ban dé dia chinh thay déi qua 30%
thi phai ti€n hanh do v& lai ban 46 dia chinh méi, c6 nhu the méi dam bao cho
ban d6 dia chinh phit hop vdi thye t€ st dung dat.

XI. UNG DUNG CONG NGHE MOI TRONG THANH LAP BAN PO
PIA CHINH

1. Khai niém ban dé sé dia chinh

L.1. Khdi niém hé thong thong tin dit dai

Trude day dé ghi nhan, mo td va quan 1y i nguyén thién nhién, sir phan bs
do6 thi, phan b6 dan cy, phan b6 san xuft, quan 1y hé théng giao théng, hé
théng thong tin lién lac, hé théng dién, nudc, he théng dich vu khdn cép....
ngudi ta sit dung hé thong bin d6 dia ly, ban d6 chuyen dé vé trén gidy cing
cdc bang bi€u théng keé. Khi nén kinh € xa hoi phat trién cao, kh6i lvgng thong
tin ngay cang d6 so, thuc t€ doi hdi phéi phan tich, cung cép théng tin va cap
nhap thong tin hang ngay. Cic phuong phdp qudn 1y thong tin truyén théng
khong thé dap dng dugce yéu cdu mét cdch kip thot.

May tinh s6 dugc (g dung rong rii, cong nghé thong tin ngay cing phat
trién manh cho phép s6 hod cdc thong tin khong gian, ma hod céc thong tin
khic, t6 chic lwu irlt mot lugng thong tin I6n, nhanh chéng va dé dang dng
hop, phén tich cung cdp va cap nhat thong tin. Trong diéu kién dé, Hé théng
thong tin dia 1y (Geographical Information system -GIS.) va Hé thong thong tin
dét-dai (Land Information system - LIS) ra ddi va phat trién.

He¢ thong thong tin dia 1y hay thong tin dat dai 13 mot hé théng cé sy trg
gilp cua mdy tinh, sitr dung cdc phdn mém chuyén dung, cé chiic ning thu
nhén, lvu trif, quin 1y, xir Iy, mo hinh héa, thé hién cic dif liéu khong gian va
thudc tinh, dong thoi ¢6 kha nang trao déi véi ngudi sit dung.

H¢ thong thong tin dat dai gém 3 thanh phén co ban la: Phdn cing ciia
may tinh, cde phdn mém img dung va co sd dit liéu.

Phan cing mdy tinh d6ng vai trd ha tdng co s& ky thuat clia hé théng. Bo
xu Iy trung tam 1a noi lwu giit cédc chuong trinh va sd lidu, truc tiép thue hién
cac phép xir Iy 56 li¢u. Céc thi€t bi ngoai vi nhu man hinh, ban phim, & dia, ban
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56 hod, may v&, v.v. giip con ngudi thuc hién céc dong tac diéu khién h¢ thong
dua thong tin vao, dira thong tin ra.

Phin mém cha hé théng 1a chuong trinh mdy tinh thyc hién cédc chic nang
14 chic, kiém sodt qua trinh thuc hi¢n cdc cong vige: nhap dit liéu, kiém tra dir
lieu, Iuu trit va quan 1y dif li¢u, trinh bay va xudt dit liéu, bi€n déi dir lieu va dai
tdc v6i ngudi sit dung hé théng. Vai trd phin mém diéu hanh cia h¢ thdng
théng tin d4t dugc thé hign trong so d6 hinh 8.21.

\ NHAP DULIEU
AP CAUHO o 0 | A1 DU LIE
\ NHAP CAU HOI 0 SO DU LIEU | BIEN DOI DULIEU
l - l HIEN HINH BAO CAO
Hinh 8.21

Co sd dif liéu bao gdm toan b céc thong tin khong gian va thugc tinh lien
quan dén dat dai duge thu thap, luu trit trong co 5§ dit licu ciia hé thong ma
phén quan trong cBa n6 1a ban 46 dia hinh va bdn dé dia chinh.

Hé thdng thong tin dét dai duge xdy dung nhiim muc dich phuc vu quan 1y
oha nudc vé dét dai, trg gitp cic co quan nha nuée ra cdc quyét dinh phuc vu
cic muc tiéu chinh tri, kinh 1€, xa hoi ctia 44t nudc.

1.2. Kh4i niém ban dé s6 dia chinh

Theo truyén théng, ban d6 dugc V€ trén gidy, céc thong tin duge thé hién
nho cdc dudng nét, mau séc, hé théng ky hi¢u va céc ghi chi.

Sy phét trién h¢ thong thong tin dét dai hién dai ma phin quan trong ca
06 1a cd s& dit liéu ban d6 gém béan 6 dia hinh va ban dd dia chinh dang s0.
Chinh vi vay phai thanh 13p ban d6 dja chinh dang s6. Trong ban dé s3, cac
d6i tugng dia 1y duge thé hién trén ban d6 dya trén cd s& mo hinh hod todn
hoc trong khong gian 2 chiéu hodc 3 chiéu. Thé gidi thuc dwoc thu nho, cdc
d6i twong duge chia thanh cédc nhom, téng hop cic nhém lai ta dugc noi
dung ban.do.
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Ta 6 thé dinh nghia: Bdn do s& la mot tdp hop cd 16 chitc céc dit liéu bdn
do trén thiét bi c6 khd ndng doc bdng mdy tinh va dugc thé hién dudi dang
hinh dnh bdn do.

D¢ thé hien ban d6 s6 cin c6 cdc thanh phén co ban nhu: thiét bi ghi dit
lieu, mdy tinh, co s& dit liéu ban d6 va thiét bi thé hién ban do.

Ban dé s6 duoc td chic va huu rir gon nhe, khdc v6i ban do truyén théng &
ché: Ban d6 s6 chi 1a cac tép dif lieu ghi irong bo nhd mdy tinh va c6 thé thé
hién & dang hinh dnh giong nhu bin d6 truyén thong trén man hinh mdy tinh.
Néu sit dung cdc may Ve thi ta c6 thé in duge ban d6 wén gidy gidng nhu ban
d6 thong thudng. Ban d6 s6 dia chinh 12 co sd dif ligu khong gian cho hé thong
thong tin dat dal.

Ban dé s& dia chinh la sdn phdm bdn dé dja chinh dugc s hod, thiét ke,
bién tap, lu trit va hién thi trong hé thong mdy tinh va cdc thiét bi dién tit. N6
cé néi dung thong tin twong ty nhu bdn dé dia chinh vé trén gidy song cdc
thong tin nay dugc hau trit dudi dang so.

Trong thyc t& ban dé s6 dia chinh dugce tao ra theo hai phuong phép co ban,
d6 1a: s6 hod cdc ban dé dia chinh da v& trén gidy hodc bién tap tir so lieu do
dac trén thyc dia va s6 liéu do Anh hang kKhong.

Dé thanh lap ban d6 s6 dia chinh cin nghién cftu cdc chudn vé bdn do s6
vai 16 chite dit liéu. D6 chinh 1a nhimg quy dinh nhim dam bao tinh chat chg,
{inh th6ng nhét trong Mo t, luu tri va hién thi noi dung thong tin.

Chudn hé quy chiéw: Khi thanh lap ban d6 dia chinh dang s6, moi doi
twong ban d6 déu dugce thé hién trong ciing mot hé quy chi€u khong gian, He
quy chiéu clia ban 46 s6 dia chinh dong nhat véi hé guy chiéu cha ban dé dia
chinh thong thudng d6 13 hé toa d6 Nha nude.

Khuon dang dit liéu dé hoa: Theo quy dinh trong quy pham thanh 13p ban
d6 dia chinh ban hanh pam 1999, khuon dang dit li¢u duge st dung ¢é thanh
fap ban d6 dia chinh dang <& 12 File. DGN. Day 1a khuon dang dit lidu cha hang
Benly sit dung trong phan mém dé hoa Microstation .

% Phan Iop noi dung bdn do sé dia chinh:

Céc thong tin khong gian trén bin d6 dia chinh kha phong phd. Céc doi
tugng ban d6 duge thé hién qua cdc kiéu dgc trung nhu diém, dudng, duong
gfip khic va thira 24t c6 dudng bao khép kin. Céc d6i tuong duge t6 chic thanh
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ahiéu 16p thong tin, mai 16p thé hign mot loai ddi tuong ban dé. Méi 16p thong
fn st dung mot kiéu diém, mot kiéu dudng, mot Kidu chit va mOt mau nhdt
dinh dé hién thi. Cic 16p thong tin duge dinh vi trong cling mot hé quy chiéu
nén khi chong x&p céc 16p thong tin 1én nhau, ching ta dugc cd s dit liew
khong gian ¢6 hinh anh giéng nhu mot to ban dé hoan chinh.

Co s& dit lieu khong gian ban d6 dia chinh ¢6 10 nhom 461 tuong: 1. Diém
khong ché tric dia, 2. Thira d4t, 3. Nha, 4. Diém quan trong ¢6 tinh chat kinh
(&-van hod-xa hoi, 5. Dudng giao thong, 6. Thuy he, 7. Pia gidi hanh chinh, 8.
Quy hoach, 9. Phan viing dac biet va 10. Co sd ha ting.

Gia du 10 loai thong tin trén dugc v& trén 10 ban nhya trong sudt ¢d clng
mot khung toa do, m&i ban goi 1a mot 16p thong vin. Khi chéng x&p 10 ban ve
46 1én nhau ta c 1 ban d6 hoan chinh. Trong may tinh c6 thé chi goi ra mot
16p thong tin riéng € 4é bien tap hoac nghién cu .

1.3. Pac diém clia ban d6 so

Ban dé s6 dia chinh c6 mot s6 dac diém co ban sau:

_ He quy chiéu toa dd giong ban do gidy.

. Mitic do ddy di céc thong tin vé noi dung va do chinh xdc cic yéu t8
trong ban d6 s6 hodn toan d4p img yéu ciu cic (iéu -chudn ban d theo thit k&
ban dau.

_ Ban d6 s6 khong cn dinh hinh biing d6 hoa, khong ¢4 ty 1e.

- Hé théng k¥ hi¢u trong ban d6 s6 thie chat 1a céc ky hiéu cia ban d6
thong thudng da dugc 56 hod. Nhéy thé c6 the thé hién ban d6 dudi dang hinh
anh trén man hinh hodc inra gidy.

_ Bin d6 s6 c6 tinh linh hoat hon hin ban d6 truyén thdng, co thé dé dang
thuc hién cdc coOng viec nhu: Cap nhat hién chinh thong tin, chéng x€p hodc
tich 16p thong tin theo ¥ muén, d& dang bién tap tao 1a ban 3o s6 khdc vain 1a
ban dé méi, c6 kha nang lien k&t st dung trong mang mdy tinh.

. Khi thanh 1ap ban do so, céc cong doan ddu nhu thu thap va xir 1§ s0 li¢u
ddi hoi k§ thuar va tay nghé cao. |

- Céc yéu 16 bdn d6 giit nguyén dugc do chinh xac cha dit ligu do dac ban
dau, khong chiu anh huong cla sai s6 40 hoa. ‘
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Viéc sir dung ban d6 s& thuan lgi va cé hiéu qua kinh t€ cao, vi thé hién
nay trong nganh Tric dia - Dia chinh ch y&u sit dung k§ thuit céng nghé méi
dé thanh 1ap va sit dung ban d6 s6 trong cong tic quan 1y dat dai.

1.4. Khai quat cac phuong phap lap ban dé s6 dia chinh

Ban d6 dia chinh dang s6 1a loai ban d6 duge thanh lap ¢é sy trg gidp clia
may tinh. Viéc thanh lap ban d6 sd dia chinh phai trai qua cdc cong doan chu
y€u: thu thap va s6 hod dir liéu, xir Iy dif liéu, biéu thi dit liéu va lwu irir.

C6 thé t6m tét céc phuong phdp thanh 14p ban dé s& dia chinh nhu sau:

a. Phuong phdp s6 hod bdn do6 dia chinh cii vé trén gidy: Dung mdy quét
dé quét ban d6 gidy tao ra tép dif licu anh raster, s6 hod ndi dung ban dé tao ra
tép dit liéu dang vector, bién tap ban d6 theo miu ban dd sd dia chinh.

b. Phiwong phdp do dnh s6: Chup anh hang khong, quét anh tao ra tép dir
liéu anh raster, tang day khong ché& &nh, nan anh tao ra ban d6 anh tryc giao, s6
hod néi dung ban d6 dia chinh tao ra tép dit liéu ban dé dang vector, diéu tra va
do v& bd sung ndi dung ban dd & thyc dia, bién tap ban dé dia chinh dang s6
theo méiu.

c. Phiong phdp do vé tryc tiép: Lap Wuéi toa d6 dia chinh cidc cdp, diing
may toan dac dién tir do chi ti€t ndi dung ban do6, nhap s liéu do vao mdy tinh
tao tép dit liéu toa do cac diém chi tiét, tao tép dir liéu so hoa, xit 1y dif liéu tao
ban d6 nén, chia manh ban d6 va bién tap ban dé dia chinh theo mau.

Tat ca ba phuong phdp trén déu phai sir dung céc thiét bi k¥ thuat cao, cic
phidn mém mdy tinh chuyén dung, ngudi thuyc hién phai c¢é trinh dé chuyén
mon cao. Trong phan sau clla gido trinh nay s& gidi thiéu mét s6 khai niém co
ban vé phuong phédp 14p ban d6 dia chinh dang s& bang mdy toan dac dién tir va
phin mém FAMIS, mot phdn mém dugc thong nhit sit dung trong nganh dia
chinh nuéc ta.

2. May toan dac dién tir TC605

Mady toan dac dién tit dang duge sit dung & hdu hét cdc co s& san xudl
clia nudce ta. Cic may duge nhap chi yéu cha cac hdng nhu Wild, Leica, Sokia,
Topcon, Geotronis,... Trong chuong nay s€ gidi thiéu may toan dac dién tlr
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TC 605 - mot loai mdy cd ban c6 kha nang do, ghi va dat ma (code) cdc diém
do dé két hop v6i phin mém v& ban do dia chinh moét cdch ty dong.

2.1. Céc bo phan chi yéu cia may TC

May c¢6 cdc bo phén co ban dugc giGi thiu trén hinh 8.22

1. Oc can

2. Ban phim

3. Nam hinh

4. Oc diéu quang

5. Tay xdch may

6. Vat kinh va phdt tin hiéu
7. Ac quy

8. Oc vi dong ban d¢ dimg

9. Oc vi déng ban do ngang
10. Dé may

11. Bot thiiy tron

L 6 8 54 11 10 9 12. Bé phdn ngdm so bo

Hinh 8.22

2.2. Ban phim va man hinh

Ban phfm va man hinh 1a bo phén diéu khién duoc 1ap bén than médy. May
TC 605 c6 mot ban phim, mot man hinh (mot s6 loai méy khéc cb hai ban
phim, hai man hinh & hai phia clia may).

Man hinh tinh thé Ing, hién bon dong, médi dong t6i da 16 ky tw. Ban phim
g6m 11 phim diéu khién va 12 phim vao 56 liéu, xem hinh 8.23.

Céc biéu tuogng trén man hinh:

Pt. Tén diém E. Toa do theo huéng dong (y)

H,. G6c ngang N. Toa do theo hudng béc (x)
V. Géc ding H. D6 cao

2] Khoang cich nghiéng Hi. Chiéu cao méy

===1 Khoang cdch ngang Hr. Chiéu cao guong

~< Chénh cac PPm. Hiéu chinh khi tugng.
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Man hinh Ban phim

\ Z /
’ /]
7178 9
Pé muc { MENU 04 05 Os
_ _ |" 1.SET HZ > olo|o
Giao dién 52 .LEVEL > TEFIEE
L 3.DATA MANAGER > ololo
7] N ¥
N ) |1 elcelo
DIST | REC |CODEIPROGIMEN osp| a= |prur| E5C |ENTR
O—+O0O—1+O0+0 C | O =010
I R s Lofr leehun ON g
\. T S g
s 1 _y 3
Phim diéu khién
Hinh 8.23

* Cdc phim chitc ndng:
- Phim cimg:
ON. Tét - m& may
ALL. Ché @6 do va ghi dong thoi
DIST. Do, hién hinh, khong ghi
REC. Ghi dit liéu vao bo nhé
CODE.  Goi danh séch ma di€m
DSP. Péi ch€ d6 hién thi ( Marki... Mark4)
o€ Chiéu sdng
OFF. Tét mdy
PtNr. Vo thit ty diém, ddi s6 va chit.
- Phim mém:
PROG. Goi chic nang ing dung
MENU. Goi cay menu
- <« 1 |. Phim di chuyén con trd chon chifc ning
- Phim vao so:
0..9 Vo sd va chit
ENTR.  Chép nhan vao s6
ESK. Ngimg mot ting dung, X0d s6 vio sai, thodt khong nhan gid tri.
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2.3. CaAy menu chinh
Cay menu chinh cia may toan dac dién te TC

MENU
——{——1.SET HZ
31— 2. LEVEL
[} 3. DATAMANAGER
—H-j—r. INPUT.
-—{«l——COORDS
L[ —CODELIST
—H@—z. FIND
——{e1——1.0BSERV
l—e}%—— COORDS
——@——3. VIEW
—{*}——1.0BSERV
.COORDS
| {e]—3 CODELIST
_m——4 DELETE PNT
{1 —1.0BSERV
—[s3——2.COORDS
[« —3.CODELIST
|5 DELETE ALL
—[«}——1.0BSERV
-—{-1—— COORDS
L[} —3.CODELIST
m 4. EDM CONF
T 1. EDMmod
[ 2 EGL*

- [}—— 3. INTENS
54— 4. RETTAP

15§} — 89

< 5. TEST

I% - [NTENSITY
(el

1% BATTERY

] TEMP °C

Vio goc bang

" Hién bot nuée dién tix

Quan Iy dir liéu

Vao di liéu
Vao toa do (Pt,E, N, H)
Vao md (ced, infl, inf2,...)

Tim dir liéu
Tim s6 do theo tén diém
Tim toa d¢ theo tén diém

Hién thi dif liéu
Hién todn bg s6 hiéu do
Hién toan b toa do
Hién toan bo khéi ma

Xo4 s lién '
Xod khoi s6 do (DSP)
Xod khdi tog d6 (DSP)
Xod khoi md (DSP)

Xo4 s6 liéu trong bé nhé
Xod tdt cd khoi s6 do
Xod tdt cd khoi tog do
Xod 14t cd khoi md

Cai dat may do dai
Chon kiéu do
Déi cham tia sdng -

Pt cuong do sdng
Ddt kiéu guong

Kiém tra
Hién tin hi¢u do dai
Hién tin hiéu vé pin
Hién tin hiéu nhiét d¢ may
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Menu cai dat cac tham s clia may

V20 s8 hiéu chinh do dai
Can chinh may

Dit d tuong phan

Dat ché 49 ght

Dit don vido

Dat thoi gian
Ty dong titmd

Chitc nang do theo chuong trinh
(Khi 4n phim PRO sé xudt hién chic nang nay)

| MENU CONFIG MENU

1. PPM/ MM

2. CLIB

__o—— 3.CONTRA

o] 4. REC DATA

o S—— 5. UNITS

6. TIME/DATA
7. ONJOFF

PROG
@®

—E‘—— 1. SET JOB

—{eF—— 2 SET STATION

3. FREE STATION
4, SETOUT

—{o}— 5. TIE DISTANCE

6. CALC AREA
[o}— 7.RAPID MEAS

8, REF. LINE
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Vao tén oing viée

Dt tram my va dinh huing
Tram giao hii nghich

BG trf diém & thue dia

Do gién tiép

Tivh din tich

Ponhanh

19(t) — 89



D& hidu dwoc hoat dong cia mdy TC cdn ndm viing thu muc chifc nang
(Menu Tree). Khi dn niit Menu tree, menu dugc khdi dong, toan bo thu myc
ciia mdy TC s€ hién lén man hinh. Tuy nhién, do man hinh chi ¢ 4 hang nén
nhiéu dong bi che khudt, ding cdc niit miii tén A 'V dé cudn man hinh. Muén
chon thi muc nao thi di chuyén con tré dén thu muc dé va an

2.4. Str dung may TC 605

2.4.1. Ddt may

- Dat may, ldp 4c quy, doi tam, c4n bang.

-Bam ON khdi dong hai ban dé cho t6i ¢6 ti€ng “bip” 1a mdy hoat dong.

Trudc khi tién hanh do dac phai tién hanh cai dat don vi do.

Viao MENU, chon thu muc UNIT va cai dat:

- Pon vi do gbc (40, phiit, giay)

- Bon vi do dai (m)

- Do chinh x4c hién thi man hinh (17, 5” hoac 10 )

- Dat ch€ do hién thi man hinh.

2.4.2. Do goc
Dung chifc ning MENU SET H,
v Menu Menu: Set Hz
1. Set Hz Hz: 0°00°00”
2. Level Hz Input or
3. Datamenager enter to Hold Enter

- Bim Enter dé giit s6 doc ban ddu 1a 0°000".

- Néu mudn dat s& doc ban d6 khic khong thi khi xudt hién man hinh Set
s& xoay tiép ban d9 cho ding bing s6 cdn dat (v du: L = 30°10’) sau dé 4n
phim ENTR '

- Ngém muc tiéu huéng md ddu, &n phim ENTR

- Ngém tiép cdc hudng cén do, s6 doc ban d¢ ngang s€ hi¢n 1én man hinh.
Po nhu mdy kinh vi thong thudng.
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2.4.3. Do dai

Sau khi nhap cic dai lugng d€ tinh s6 hién chinh khi tuong va hang s6
guong ta ngim chinh xdc t6i guong. |

- An phim DIST - do

. An ENTR - do tiép, khong ghi

- An ALL - ghi va do tiép

2.4.4. Do theo chuong trinh
Méy dugc cii dat mot s6 chwong trinh phuc vy mot s6 phép do dac biét

didu khién bang tay.

Bién tap chon file Job (file cong VieC).

v PROG

PRO 1.Set Job

2. Set Station »
3. Free Station

. v Set Job

Job:
Ope

Jobl
Hoang
Dat: 17/12/99

Enter

Pua tén cong viéc, tén ngudi do, ngay théng vao bd nhd, céc thong tin ndy

c6 thé doc ra dé slr dung.

* Vao tog dé tram mdy:

C6 hai kidu vao ché do do 1a goi tir bo nhd (int mem) theo tén diém hodc

vio tir ban phim (Keyb)

OPROG
‘PRO | 1.8et Job
2.Set  Station
3.Free Station

vSet  Station

Get Data >Keyb
Pt: KV-11
Hi: 1. 540

vSet Station

E:
N:
H:

502347.113 Enter
2332439.172 Enter
49573 Enter

* Vao toa do diém dinh huong:

Khi do toa d0 cic diém cén phdi dinh

hudng 0° cha mdy vé huéng Bac.

Quay mdy ngim chinh xdc dén diém

dinh hudng.
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Sau khi cai dat, tram do may tu dong hién man hinh Orientaton.

Néu trong bo nhé da c6 diém thi vao tén diém va géc dinh huéng.

vSet Station vOrientation QOrientation

REC: Get Data>Intmem Pt KV-12

Pt : Kv-11 Pt KV-12 Hz: 65°45°55” E
Station SET Vi 90720°15” nier

Cé thé vao toa 4o diém dinh hudng ciing chiéu cao guong qua ban phim
gidng nhu vao diém tram do, sau d6 bam Enter dé chép phan

* Do toa do diém ddt guong:

Sau khi vao toa do tram mdy vi diém dinh huéng, quay méy tGi diém dat
suong, ngam chinh xdc.

Target Coord Pt: 0001

PINr 0001 E: 502395.562

Hr  2.000 DPS N:2332538.661
H: 43.476

B&m Enter dé chap nhan diém ding mdy, khi d6 s€ xudt hién man hinh
(Taget coord ), vao chiéu cao guong Hr, 4n Enter dé chap nhan.

B&m phim DSP chon ki€u man hinh, in AN dé ca do, ca ghi s6 ligu (hoac
DIST, REC) _

N&u do tiép céc diém guong khdc thi quay mdy ngam diém mdi dn phim
(DIST, REC), d€ do ti€p. Liic nay s6 thi w diém do s¢ ty dong tang thém +1.
Khi két thic viéc do toa do diém guong ta nhén phim ESK.

* Po giao hoi nghich (Free Station):

May toan dac dién ti TC 605 ¢6 thé tinh toa 4o, d6 cao di€ém dat mady
theo phuong phép giao hoi nghich khi do khoang cach tir may t6i tir 2 dén 5
diém da biét toa do. Toa 46 cic diém da biét c6 thé goi ra tir bd nhé hodc vao
bing tay.

Tir ban phim 4n ROG
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Chon 3. Free Station Free Station

- Vao tén tram mdy va do cao mdy. PeNT:
-Chon 2. Face Yes Enter EI?)::
Vio tén di€m, toa d6, do cao guong diém da biét
thit nhat. B&m [ALL), (enter) : R '
Viao tén, toa do, do cao guong cia di€ém d3 bigt : Ori

Cu6i cling bdm Enter may s€ tinh todn va dua ra
két qua toa do va cdc sai s6: N, E, H, mp, my, mp

: 1

’. :

. :

tht hai. P by i
o :

Chifc ning nay rat tién 101 khi tao diém tram do mdi phuc vu do chi tiét
ban d6 dia chinh.

2.5. Po va ghi kém theo ma diém (Coding)

Trong phuong phap do v& ban dé truyén thong, ching ta phai ghi vao s6
do céc thong tin: thit ty (tén) di€m do, két qua do, ghi chi va v& so hoa dé khi
v& ban dé c6 thé ndi cdc diém tao ra doi tugng cin thé hién.

Ngity nay cac phin mém thanh lap ban dé tr dong c6 thé ket ndi dé tiép
nhan két quéa do tir may toan dac dién tir € xir 1y tao bdn v&. Tuong ty viéc ghi
chu trong s6 do thong thudmg, trong mdy toan dac dién tlr ¢ thé ghi nhan ma
(Code) clia diém do thuc dia.

Ma (Code) diém do 13 tap hop mot s6 ki ty duge gén v6i két qud do cla
diém ma khi chuong trinh xi 1y doc dugc s& thuc hién mot s6 1énh da duge
dinh nghia truée. Mdi mi (Code) ¢6 thé gin véi mot s6 thuge tinh rieng do
ngudi tao ma dat ra, vi du: T 1a thira dat, Cla ciu, CO 12 cOng, v.v.

Cac may TC déu cho phép ngudi ding tryc ti€p soan thao ban Code
trén may hoac tao trude trén mdy tinh c¢é céc phin mém TCTOOLS rdi
truyén sang may TC. Trong cdc miy TC ¢6 thé soan thdo va luu trit danh

séch 100 Code. Khi do dac thuc dia s& tim cdc ma da dinh nghia d¢ ghi
kém diém do.

2.6. Ghi va triit so liéu sang may tinh

Méy TC c6 bd nhd d€ luu trit cdc s6 ligu dua tir ngoai vao va s6 liu do.
Cic s6 lién da ghi trong b6 nhé c6 thé goi ra sir dung hodc triit sang méy tinh.
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Bo nhé clia mdy c6 thé ghi dugc t6i da 3000 két qua do hoidc 4000 diém
theo toa d9. S6 liéu duge ghi trong cac file GSI .

TCTOOLS la phan mém chay trong moi trudng MS. DOS, duge dung
quan 1y va truyén s§ lieu gitta mdy TC va mdy tinh PC. Chuong trinh ndy ¢6
chitc nang: Tao va bién tap danh sich mi (Codelist): Tir mdy tinh ¢4 'thé soan
thao bo mi (code) va file toa do diém da biét dé trit sang TC; bién ddi dit lieu
(Convert), chuyén ddi dang file s6 liéu qua lai gifta TC va mdy tinh; truyén dir
tieu (Up and Down load).

Khi do va ghi ddy bo nh¢ cha mdy TC s€ trit s6 liéu sang may tinh dé xir
1y. Nhu vay ta khong cén ghi s6 gidy, cong viéc duge thuc hién nhanh chéng va
it sai s6t nham lan.

3. Phan mém img dung trong thanh 1ap ban dd s& dia chinh
3.1. Gidi thiéu chung vé phan mém FAMIS

FAMIS 1a phan mém “Tich hop cho do vé va thanh lap ban do dia chinh”
(Field work And Cadastral Mapping Intergarted Software - FAMIS ) 14 phén
mém nim trong hé théng phdn mém chudn théng nhét trong nganh dia chinh
phuc vy lap ban d6 va ho so dia chinh.

Phdn mém FAMIS c¢6 kha nang xir 1y s6 liéu do ngoai nghiép, x4y dung, xu
Iy va quan ly ban d6 dia chinh s&. Phdn mém dam nhiém cong doan tir sau khi
do v& ngoai nghiép d€n hoan chinh mét hé théng ban d6 dia chinh 56, Co s& dir
liéu ban d6 dia chinh két hop vdi co sd dit liéu hd so dia chinh d€ thanh 1ap mot
co s dir lieu vé ban d6 va hé so dia chinh théng nhdt. FAMIS chay trén nén
ctia phan mém d6 hoa MICROSTATION.

Chifc nang cha phan mém FAMIS bao gém:

3.1.1. Chitc ndmg lam viéc voi co so dit liéu tri do

- Quan Iy khu do: FAMIS quan 1¥ s§ liéu do theo khu do. Mot don vi hanh
chinh ¢6 thé dugc chia thanh nhiéu khu do. S& liéu trong mét khu ¢6 thé lyu
trong mot hoac nhiéu File dif liéu dang File ASCII, tén 12 KHUDO. TBL trong
thu muc TRIDO

- Thu nhdn sé liéu tri do: Tri do duge dua vao theo nhitng nguén tao sé
liéu phd bi€n nhét & Viet Nam hién nay: Tir s6 do dién tir hodc tir cc s6 lieu do
thi cong duge ghi trong 58 do.
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Cau tric chic nang ctia phan mém tich hgp do vé
Va xay dung ban dé dia chinh (FAMIS)

CO SO DULIEU TR DO [T ™ QUAN LY KHU DO MG co s& DU LIEU TRI BO

. KETNSI 6o 88 D0 LIEU

MG MOT KHU BO DA CO

TAO M3 KHU BO

RA KHOI KHU BO

—p HIEN THI HIEN TH! KHU BO

HIEN THI BANG CODE

e EEy

TAO MO TA TRI BO

|  NHAP SO LIEU [~ NHAP IMPORT

XUAT EXPORT

sA CHOA TR} BO

BANG 80 LIEU TRI DO

XOA TRL BO

YV VYV

IN AN

—P X(LY TiNH TOAN |— XU LY CODE

GIiAQ HGI THUAN

GIAO HOI NGHICH

CHIA THUA

VE HINH BINH SAl

YYV Y Yy

VE HINH CHU NHAT

— RA KHOI
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co sd DT LIEU BAN PO

QUAN LY BAN B

J KET NGI 00 SO DU LIEU J

|  NHAP SO LIEU

| MO MOTBANDS

_>l T A0 MOI MOT BAN DO

[ WL

_>| HIEN THI MOT BAN B0 J

L’RHON LOP THONG TIN l

| TAQ TOPOLOGY

> | CHUYEN TU TRI BO VAQ BAN B3 I

IMPORT l

_’
Ly

EXPORT J

TU BONG TIM SUA LOI

suaLd

XCA TOPOLOGY

TAQ VUNG

| p! DANG KY S0 BO

QUY CHU TU NHAN J

g1 BAN BO DIA CHINH

.

| XULYBANBO

_'pruén KET HSDC

o RA KHO!

sUA NHAN

sUra BAN NHAN J

TAOQ HO SO KY THUAT THUA l

—pr TAOQ BAN B3 BIA CHINH 4]

| TAO KHUNG BAN BG ]

-] DANH SO THU TU DONG J
! [N BAN DO BIA CHINH J

NAN BAN DO |

TA0 BAN BO CHU BE

VE NHAN THUA

CHUYEN SANG HSDC

NHAP TU HSDC
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- Xit Iy huong doi twgng: Phin mém cho phép ngudi diing bat hodc tit hién
thi céc thong tin can thiét cha tri do 1én man hinh.

- Giao dién- hién thi: FAMIS cung cdp hai phuong phap d€ hién thi tra cidu
va sifa chita qua giao dién tuong tac dd hoa man hinh hodc qua bang danh sdch
cée tri do.

- Céng cu tinh toan: FAMIS cung cAp cac cong cy tinh toan giao hoi thuan,
giao hoi nghich, cong cu v& theo hudng vudng goc, diém ddéng hudng song
song, chia canh thita, v.v.

- Xudt so liéu: SO ligu do va ban v& cé thé dugc in ra nhd cac thiét bi khac
nhau: mdy in, may v&. Cac s& lidu nay c6 thé xuat ra dudi céc dang file so liéu
khéc nhau d€ ¢6 thé trao ddi véi cc he thong phin mém khéc.

- Qudn 1y va xit Iy cdc doi tegng ban dé: FAMIS cung cdp cac cong cu dé
nguoi diing lya chon céc théng tin ban d6 can sta chita va cac thao tdc cén
chinh sita trén cac 1dp thong tin.

3.1.2. Cde chirc ndng lam viéc vdi co s¢ dix liéu bdn do dia chinh

- Nhdp dit li¢u bdn do tx nhiéu ngudn dit liéu khdc nhau

+ Tit co s¢ dit liéu 1ri do: Cdc ddi tuong bdn dé ¢ file TRIDO dugc dua
thdng vao bdn dé dia chinh.

+ Ti cdc hé thong khdc: FAMIS giao ti€p véi cac hé théng GIS khac
qua céc file dit liéu: ARC ciia phdn mém ARC/INFO, MIF cda phin mém
MAPINFO, DXF, DWG cia phén mém AUTOCAD, DGN ctia phdn mém
GIS OFFICE .

- Qudn 1§ cdc d6i tugng ban do theo phan 16p chudn: FAMIS cung cép bin
phan loai céc 16p thong tin ciia ban d6 dia chinh. Viéc phan 16p va cdch hién thi
céc 16p thong tin tan thi theo quy pham cta tdng cuc dia chinh.

- Tao vitng te dong tinh dién tich: Tu dong sua 18i, ty dong phat hién cdc
151 con lai va cho phép ngudi sir dung tu slra, tao vung trén mot pham vi bat ky
trén ban d6 dia chinh.

- Hién thi, chon, stta chita cdc doi tugng hdn do: Céc chiic nang nay duge
thuc hién dua trén cic cong cu cta phin mém MICROSTATION.
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- Déng ky so bo: Day 1a nhém chic nang phuc vu céng téc quy chi tam
thiri, gan, hién thi, stra chita cdc thong tin dugc gan véi thira.

- Tao hé sa thita ddt: FAMIS cho phép tao céc loai hé so thong dung vé
thita dat, trich lyc ban d6, in gidy ching nhan. Dit liéu thuge tinh cla thita ¢6
thé 14y tryc 1iép qua céc qua trinh quy chil tam thoi hodc méc ndi sang 18y
trong co s& dit lieu ho so dia chinh . _

- Xit 1y bdn d6: FAMIS cung cap mét sé phép xir 1y ban do6:

+ Nén ban dé, chuyén hé théng toa do.

+ Tao ban dé chuyen dé tir trudng dir liéu cé sin.

- Lién két véi co sé dit liéu hé so dia chinh: Nhém chiic nang thuc hién
viéc giao ti€p va két ndi véi co s it lieu Hé qudn tri ho so dia chinh, dam bao
cho hai phdn mém FAMIS va CADDB tao thanh mot h¢ thong thong nhat.
Chifc nang cho phép trao d6i dit liéu hai chiéu giita hai co s& dit li¢u ban d6 dia
chinh va co s& dit liéu ho so dia chinh.

3.2. Gié6i thiéu phan mém do6 hoa MicroStation

MicroStation 12 mot phdn mém dé hoa trg gidp thiét k&€ (CAD). N6 c6 kha
ning xdy dyng. quéan 1§ cic d6i tugng d6 hoa thé hién cdc y€u t6 ban d6. Kha
ning quan Iy ca dit lieu khong gian va dit li¢u thude tinh rat tét, tdc do khai
théc va cap nhat nhanh chéng phit hop véi hé thong quan 1y di¥ li¢u 16n, thuan
igi cho viéc thanh 1ap céc loai ban dé dia hinh, ban d6 dia chinh tir cic ngudn
dit liéu va cdc thiét bi do khic nhau. Dir liéu khong gian duge t6 chifc theo kiéu
da 16p tao cho viéc bién tap, bd sung rdt tién 1gi. MicroStation cho phép luu céc
ban d6 theo nhiéu hé théng toa do khic nhau.

~ MicroStation 1a moi trudng d6 hoa 1am nén dé chay cdc Modul phan mém

tng dung khic nhw: I/GEOVEC, I/RASB, MSFC. Cic cong cu clia
MicroStation dugc sir dung dé s6 hod cdc déi tugng trén nén anh quét (Raster),
sita chita, bién tap dit liéu va trinh bay bén d6. MicroStation con cung cdp cong
cu nhap, xuit (Import, Export) dif liéu d6 hoa tr cac phdn mém khdc qua céc
File .DXF hoic File. DWG. MicroStation ¢6 giao dién d6 hoa bao gdém nhiéu
cita 58, menu, bang cong cy, cic cong cu 1am viéc véi d6i tuong do hoa day du
va manh gidp thao téc véi dit liéu d6 hoa nhanh chéng, don gidn, thuan loi cho
ngudi st dung. Phdn mém MicroStation cho phép giao dién v&i ngudi dung
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thong qua clta s6 lénh Command Window, céc cira s quan sat, cdc menu, cac
hop hoi thoai va cdc bang cong cu. Trong anh 1a man hinh chinh cia phan mém
MicroStation SE, trong clta s Window 1 ¢6 ban dé dia chinh xa C6 Nhu¢.

= c:unhe.dgn (2D] - Mi

E'IE Edit ~ Element - Setting: To

| ]
[/}

f

l

i
i
]

o
T
| |

N\

Display comple

Menu chinh clia MicroStation dugc dat trén cira s6 1énh. Tir menu chinh ¢6
thé mé& ra nhiéu menu doc trong dé chia rit nhiéu chiic nang ciia MicroStation.
Ngoai ra con ¢6 nhiéu menu duge dat & clra s6 hop hoi thoai xuét hién khi ta
thuc hién mot s6 chiic ning nao d6 ciia MicroStation.

Cita s6 quan st View 1a noi dé ta quan sét va thuc hién cdc thao téc do
hoa. C6 thé md cling mot liic t6i da tém cira s6 View.

* Bdng cong cu cua MicroStation SE:

Pé dé& dang, thuan tién trong thao tic, MicroStation cung cap rét nhiéu
cong cu (Drawing Tool) tuong duong nhu céc 1¢énh. Cac cong cu nay thé hién
trén man hinh dudi dang biéu tugng v& (Icon) va dugc nhém theo cac chic
nang c6 lién quan thanh nhitng thanh cong cu (Tool Box). Céc thanh cong cu
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thuong ding nhat trong MicroStation dugc dat trong thanh cong cu chinh
(Main Tool Box) va dugc riit gon & dang cc biéu tugng. Thanh cong cu chinh
la tap hop cic chitc nang ta thudng sl dung trong qué trinh thanh 1ap ban do,
ban vé va thuong dugc tu dong md khi ta khai dong MicroStation.

Ta c6 thé ding chuot kéo cdc thanh cong cu con ra thanh mét Tool Box hoan
chinh hodc chon timg Icon trong Tool d€ thao tic. Khi ta sir dung mot cong cu nao
d6 thi Tool sir dung s& 12 hién thoi va chuyén mau thanh mau sim. Ngoai ra, di kem
theo véi méi cong cu dugc chon 1a hop Tool Setting, hop nay hién thi tén ctia cong
cu va céc phan dat thong s6 kém theo. Cic thanh cong cu s€ gitip nguoi dung thuc
hién cong viéc V&, lua chon, sira chita cic d6i tuong do hoa.

Place Fence: 1a cong cu hitu hiéu lua chon cic y€u t6 trong mot vung.

Element Selection: Lua chon d6i tugng trong qua trinh v& va sira chita.

Place Smart Line: V& cdc d6i tugng dang dudng, tuyén.

Place Active Point: V& d6i tugng dang diém.

Element Selection Place Fence

Place Active Point Place Smart Line

Hatch Area Place Block
Place Arc Place Circle
Attach Tags Place Text

Drop Element Place Active Cell

Measure Distance Dimension Element

Change Element Attrbutes Copy

Delete Element Modify Element

Place Block: V& cac d6i tugng dang vung.

Hatch Area: Trai ky hiéu cho cdc d6i tugng dang vung.
Place Cicrles: V& dudng tron va Ellipses.

Place Arcs: V& cdc d6i tugng hinh cung.

Place Text: V& va stra cac d6i tugng dang chir.

Place Active Cells: V& céc k¢ hiéu dang Cell.
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Drop Elemen:i: Lién két cdc d6i tugng hodc phd bo lién két.
Dimension Element: Do kich thudc déi tugng.

Measure Distance: Do khoang céch.

Copy: Copy, dich chuyén, tang ty l& hodc quay dai tugng,.
Change Element Attributes: Thay d6i thuoc tinh cdc d6i tugng.
Modify: Sta chita cc doi tugng. '

Delete Element: Xoa do1 tugng.

XIL QUY TRINH THANH LAP BAN pO SO PIA CHINH TREN
PHAN MEM FAMIS
1. Quy trinh chung

Ta c6 thé tém tit so d6 quy trinh cong nghé thanh 14p ban d6 dia chinh
bing phin mém FAMIS trén co s& két qua do vé& chi tiét & thuc dia.

CONG POAN1

Vao ¢o so dit liéu Tri do

CONG POAN I

Vao CSDL ban dé dia chinh

v

v

Nhap s6 liéu tir may TEPDT
hoac tir s6 do thi cong

Nap file ban d6 DGN

v

v

Hién thi, sira chita tri do

Sira chita 161 (MRFClean,
MRFFlag), tao vung

v

v

Xir 1y mi, tao ban d6 nén

v

Sira chita d6i twgng ban do

v

Luu trit ban dé file . DGN

Bién tap ban do dia chinh:
- Tao manh ban dé dia chinh
- Dénh s6 thira
- Tinh dién tich
- V& nhén thira
- Tao khung ban do
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2. Cac bude thao tac co ban thanh lap ban d6 dia chinh
Chay chuong trinh MicroStation:

V3o File chon New, tao mot File chia bin v& *.DGN, chon Seed File.
- V3o Settings -> Design File -> Working Units dit don vi do (m va cm).
- Vo Setting -> Database -> Connect. “

Chon Database Server, chon Foxpro, 4n OK

Tir dong lénh cha MicroStation dénh md] load c:\famis\famis trén man
hinh xust hién cira s6 giao dién ciia phin mém FAMIS nhu sau:

Vao phan Co s¢ dit liéu tri do.

Céc 8 liéu duge quan 1y trong phin Quén Iy khu do. Khi vio modul nay s&
xust hién mot man hinh cho ta bi€t cic thong tin nhr ; s& thit ty, tén khu do, ngay
do, tén don vi do dac, tén don vi hanh chinh, tén File s6 lieu (vi du: Khu ADGN ).
Ngudi sir dung c6 thé thém, siba, xod hodc chon khu do dé 1am viéc.

2.1. Nhap s6 liéu do :

S6 liéu do thuc dia dugc nhdp vao FAMIS theo hai cdch chi yéu:

- Néu do chi tiét ban d6 bing mdy toan dac dién tir thi khi truyén s6 liéu
sang m4y tinh ta c6 file s6 li¢u dang SDR. Phan mém FAMIS s& nhéan tryc ti€p
file s liéu nay dé xir 1y.

- Néu nhap s6 lieu dang sé do chi tiét ghi trén gifly vao phan mém, ta phai
tao File s6 liéu gia SDR, file nay ¢6 dang:

Tram | Diémdo | Géc bdng | Géc ding Khodng cdch | Ma

Kv2.7 | IS 33M5.3 190’\00 43.567 N

D€ xit 1y ban v& tao c4c ddi tugng 46 hoa nhu thira d4t, dudng, kénh,... ta
phai tao File n6i céc diém chi i€t theo so hoa. C6 thé tao file so hoa tif phan
mém NC trong méy tinh .
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2 Cic budc thao tac co ban thanh 1ap ban dé dia chinh
Chay chuong trinh MicroStation:

- Vio File chon New, tao mot File chifa ban vé * DGN, (ﬁ'hQn Seed File.
- Vio Settings -> Design File -> Working Units dat don vi do (m va cm).
- Vao Setting -> Database -> Connect. '

Chon Database Server, chon Foxpro, an OK

Tir dong lénh clia MicroStation dénh mdl load c:\famis\famis trén man
hinh xuét hién cira s8 giao dién cia phdn mém FAMIS nhu sau:

Vao phan Co sé dit liéu tri do.

Cic s6 lieu dugc quén ly trong phén Quén 1y khu do. Khi vao modul nay s&
xuét hién mot man hinh cho ta biét cic thong tin nhu : s6 thi ty, tén khu do, ngay
do, tén don vi do dac, tén don vi hanh chinh, tén File s6 liéu (vi du: Khu A.DGN ).
Ngudi sit dung c6 thé thém, sita, xod hodc chon khu do dé 1am viéc.

2.1. Nhap s0 liéu do
S6 liéu do thyc dia dugc nhap vao FAMIS theo hai cdch chi yéu:
_ Né&u do chi tiét ban db bing mdy toan dac dién tir thi khi truyén s6 liéu

sang may tinh ta c6 file s6 liéu dang SDR. Phan mém FAMIS s€ nhan tryc tiép
file s6 liéu nay dé xir1y.

- - Né&u nhap s6 liéu dang s8 do chi tiét ghi trén gidy vao phén mém, ta phai
tao File s6 liéu gia SDR, file nay c6 dang:

Tram | Piémdo | Géc bang | Géc dimg Khodng cach | Ma

Kv2-7 | 15 33M5.3 1 90M0 43.567 N |

D& xir 1y ban V& tao cdc d6i tugng d6 hoa nhu thira d4t, dudng, kénh,... ta
phai tao File ndi céac diém chi tiét theo so hoa. C6 thé tao file so hoa tr phan
mém NC trong mdy tinh .
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Cic file s6 lieu do dac s& dugc nhap vao phan mém qua chic nang nhap s6
liéu (Import):

Vio phan Co so dit liéu tri do — chon Nhdp 56 liéu — vao Import.

M:n hinh nhap s6 liéu xuit hién, c6 dang sau:

:
= santhu

Ta dénh tén file (vi du ap3.asc) hoac &n niit chon file s6 li¢u c6 t€n trong 6
dia va dn OK. khi d6 cdc s liéu file ap3.asc s€ dugc nhap vao trong thu muc
TRIDO

2.2. Hién thi va sira chira sé liéu do

Cic file s6 lidu da c6 trong thu muc TRIDO ¢6 thé dugc hién thi ra man
hinh qua chitc nang Hién thi:

- Hién thi cdc 16p thong tin tri do: Dy 1a chic nang dung dé bat tat cic 16p
thong tin clia file TRIDO. Mudn vao chic nang nay.
Tir Menu chon Hién thi — Hién thi cdc
I6p thong tin tri do s& dugc man hinh hién
thi tri do. Céc 16p thong tin nay gébm co:
tram do, cdc diém chi tiét, cdc d6i tugng dé
hoa vé& tu dong, cdc d6i tugng tu V&, s0 liéu
tri do, ma mo ta tri do. Trong modul nay c
thé soan thao céc yéu to trén.
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- Tao mé td tri do:
Vao menu — Hién thi — Tao mé td tri do.
Tao mo ta tri do 1a chic nidng tao cdc déi tugng chir (text) dé mo ta thong
tin di kém theo cic tram do, diém do chi tiét.
- Sita chita tri do: Muén stra chita tri do ndo c6 thé vao chiic nang sua
chiia tri do, chon tri do va stra chira cdc thong tin n€u phat hién sai sét.
2.3. Tao ban do nén toan khu do
Sau khi s6 lieu dugc nhap vao, phan mém FAMIS tu x# Iy md tao ban vé
tho cho toan khu do. Néu trén ban v€ ¢ cic d6i tugng chua ndi di dudng bién
hoic s6 liéu dua vao tir s6 do ghi trén gidy khong gdn mi, ta ¢6 thé sir dung cic
cong cu ctia MicroStation dé v& bo sung. Ciing c6 thé tao File n6i diém do truc
ti€p tir chitc nang cuia FAMIS theo trinh tu sau:
Tt Menu chinh —% chon X# Iy tinh todn —» Néi diém do
s€ xudt hién ctra s6 giao dién:

- St dung ban so hoa (so dé di mia) ta dianh vao phédn "danh sdch diém
noi" dé noi cac diém theo so dd. Mdy sé thuc hién Iénh néi céc diém do.

Vidu:

Muén néi cic diém 1, 2, 3, 4 d€ tao thanh mot thira ta g6 1, 2, 3, 4, 5 enter
va nhdn phim ndi trén clta s6 man hinh.

- Néu da tao mot File n6i theo so hoa dang File.txt tr phdn mém NC thi
vao chitc ning File dé chon file da tao va nhan phim néi dé n6i cac diém.

Sau khi hoan thanh cong viéc néi cac diém theo so d6, ta dugc ban vé thé
hién vi tri, hinh dang cédc dia vat khu vuc do v& nhu cic thira dat, duong sd,
kénh muong,... Day 1a ban v€ ban dé goc cho toan khu vuc hay con goi la ban
doé nén toan khu do. Ban d6 nén thé hién cdc d6i tuong ban d6 trén toan bo khu

do, chua chia manh theo kich thudc khung quy dinh cho ban dé dia chinh theo
yéu cau quy pham.
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Véi ban vé thanh lap cho mot khu do, ta phai thuc hién trong mot thdi gian
dai va ta phai m¢& ban vé do nhi€u lan. Dé ti€p tuc cong viéc d6 ta vao — qudn Iy
khu do — md khu do da c6. Ghi lai ban vé File *.DGN trong thuy muc TRIDO.

2.4. Két néi co so dir liéu ban do

Sau khi tao dugc ban do goc ciia khu do cdn két n6i ban dé goc véi co sé
dir liéu ban do:

Co so dit liéu ban do — Qudn Iy bdn dé — Két néi co sé div liéu

Sau khi két n6i ta thuc hién céc chitc nang: m& mot ban d6, hién thi ban dé
hoac chon 16p thong tin trén d6 dé bién tap.

2.5. Tao Topology

Topology 12 mét mo6 hinh luu trit dir licu (khong gian) ban d6 da duoc
chudn hod. M6 hinh khong chi luu trit cdc thong tin dia 1y, mo ta vi tri, kich
thude, hinh dang cha ting d6i tugng ban d6 ma cdn mé td quan hé khéng gian
giita chiing véi nhau nhu néi nhau, ké nhau.

Day la nhém chifc nang quan trong nhét clia phdn xay dung ban dé. Sau
khi déng viing va sira 161, Topology 12 m6 hinh dé ddm bao viéc tu dong tinh
dién tich va cdc chitc nang tao ban dé dia chinh.

2.5.1. Suta 16i cho mdnh ban dé vira tao Topology

Trude hét vao chitc nang tu dong tim va sira 16i.

Vao Co so dit liéu ban do—Tao Topology—Tu dong tim i sita 16i—
Parameters dit thong s6 can thi€t va &n MRFClean dé€ tu sira 16i .

Chiic nang nay chi stra dugc 16i
thong thuong. Ta phai vao ti€p: MRF
Flag Editor d€ silra c4c 16i ma MRFClean
khong stra duogc.

Menu —Tao Topology—Sua l6i

Xudt hién ctta s6 MRF Flag Editor:

Kich chudt vao nit Next dé hién thi

16i ma chitc nang MRF Flag bdo. Man

hinh ban dé xuét hién, noi nao c6 chit' D
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1a noi dy con 16i, cdn tu slra truc tiép cdc 16i bang cong cu cia MicroStation
Stra nhitng 161 nhu thira bi hd hoac thira bi thira canh, ta s€ sira bang cach cat b
b6t hoac phai noi thém.

Khi hét 16i chit NEXT md di. Stra xong, ta kich chuét vao nit DELETE ALL.

2.5.2. Tao ving

Tao viing la chiic nang tao Topology cho cic d6i tugng ban dé duge lu:
chon. Chuong trinh nay chi tao Topology cho cic d6i tugng dang viing nht
thira dat.

Cac d6i twong tham gia tao Topology ¢6 thé nim trén nhiéu level khac
nhau. Khi thyc hién c6 thé chon 16p hoic cé thé dung Fence dé chon viing
tao Topology.

Tir menu — chon

Tao Topology— Tao ving

Xuat hién ctra s6 giao dién Tao ving.
Ta kich chuot vao ban dé dé bat ddu tao
vung.

Sau khi tao ving xong kich chuét vao
nit ra khoi, két thic qua trinh tao vung.
Tiép tuc danh s6 thira tu dong cho cic
thira dat.

2.6. Tao manh ban do dia chinh

Ban do dia chinh s& dugc chia manh, bién tap theo khung 50x50 cm hoa
khung m& rong 60x60 cm dé vé tron thira dat. Trén ban d6 dia chinh cdc thir
dat dugc danh sg, tinh dién tich theo tirng manh ban do, vi thé sau khi thanh 1a
ban do nén toan khu do, cin tién hanh cat manh theo quy pham va thuc hié
cong tac bién tap ban do.

T menu— Ban do6 dia chinh — Tao ban dé dia chinh

Xuat hién cira s6 giao dién Tao mdnh bdn do:



Chitc nang nay sé tu dong tao ra T 2 Tao

20 manh ban d

mot file mdi luu ban d6 dia chinh tir
ban d6 nén. Vi tri khung dugc xdc dinh
theo phuong phdp chia manh va ty 1& ban
d6. Céc thira dugc chuyén sang ban do dia
chinh theo nguyén tic dién tich 16n nhat.
Thita dugc chuyén sang Ia nhiing thira nam
gon trong khung ban d6 va nhiing thira ¢6
phéan dién tich 16n nhét so v6i phéan con lai
bi cat tai canh khung. Sau khi da khai bdo
cdc yéu cau cua ban d6 dia chinh cén
thanh lap, ta kich chudt vao vi tri ctia ban -
d6 can tao ra tir ban d6 nén. Khi dé ta dugc mot manh ban dé dia chinh.

2.7. Danh so6 thua va tinh dién tich

Chitc nang nay thuc hién viéc danh so thlra trong ban dé theo thit tu tir
trén xudng dudi, tir trdi qua phai. C6 thé tao mot bang theo chiéu ngang dé
danh s6 thira.

T menu— Bdn do dia chinh— Pdnh sé thua tu dong

- Bét ddu danh s6 tir: 1

- Kiéu ddnh: D4nh tat ca

- Ta &n vao — Pdnh sé thua

Khi danh s6 thira xong, ta c6 dugc s thira cu6i cing ding bing tdng s6
thita c6 trong khu do v& hoac trong pham vi ctia td ban dé dia chinh.

Sau khi danh sé thira, ta sit dung chic nang tinh dién tich dé tmh dién tich
cdc thira dat trén to ban do.

2.8. Vé nhan thira

V& nhan thira 12 mot trong nhiing cong cu thudng dung dé hién thi cic dir
liéu thudc tinh thanh cdc déi tugng d6 hoa theo mot cach dinh dang cho trudec.
C6 thé ¢4 rat nhiéu dit liéu thugc tinh di kém theo. Tai mot thai diém khong thé
hién thi dugc tat ca cdc dit liéu lién quan. Vi vay, chifc nang vé& nhan thira cung
cap cho ngudi ding mot cong cu dung vé nhén thira ra man hinh. Céc d6i tugng
ban d6 c6 kha ning vé nhan thira chi 1a cdc d6i tugng dang viing di duoc tao
Topology. Nhan thira bao gébm 56 thita, loai dat, dién tich, cé thé kém theo tén
chu s dung dat.
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Tir menu chon — Xu Iy ban dé — Vé nhdn thiia
Xudt hién clia s6 Bdn
do chii dé, trong do:
- Loai nhan: Nhdan thita
- Kiéu: Cel
- Kich thuée chir: 0,500
- Kiéu chit: FAMIS
Nhan sau khi tao
xong c6 dang;:
S6 hiéu thita
Dién tich

2L

Khi v& nhan, s6 hiéu thira ddt va dién tich thira dugc trr dong dua vao vi tri quy
dinh ctia nhan. Riéng loai dat, phdn mém FAMIS thuong dua cic gid tri mac dinh
vao, vi du: 2L , ngudi bién tap ban d6 phai can cit vao thuc t€ phén loai dat dai dé
stra nhan phéan loai méac dinh thanh nhan phén loai dat chinh thic.

Trong cira s6 vé nhin cin dua vao mot gi6i han thira nho, vi du: 20m?, lic
dé6 cit thira ndo ¢6 dién tich nhé hon 20m? thi sé khong thé hién nhan ddy du
trong pham vi thira dat ma s& dua thong tin cla thira xuéng bang thong ké &
duéi t& ban do.

2.9. Tao khung ban do dia chinh

Trong thuc t& thanh lap ban d6 dia chinh, ta phai bién tap hai loai ban d6 la
bdn do goc (bdn dé dia chinh co sd) va bdn dé dia chinh theo xa. Néu theo
cong nghé truyén thong, ta phai bién tap ban d6 goc, trén d6 cic thira dat O
viing bién s€ bi cat dén ding dudng khung (SOXSOCITI), sau d6 bién tap ban d6
dia chinh theo don vi xa.

Ph4n mém FAMIS cho phép bién tap truc ti€p cic ban do dia chinh, trén d6
vé tron ven cdc thira dat. Ban d6 dia chinh ¢6 khung mo rong (60x60cm hoac
70x70cm). Céc thira dat dugc chuyén sang ban d6 dia chinh Ia cdc thira ndm
gon trong khung ban d6 va thira ¢6 phén dién tich 16n nhét so v6i phan con lai
bi cit tai canh khung. Céc d6i tugng con lai khong phai la thira dat nhu: song,
dudng giao thong,... bi cat tai canh khung.

Phan mém FAMIS cho phép tao khung ban d6 dia chinh véi vi tri va cdch
thé hién ngoai khung theo diing quy dinh trong quy pham hién hanh.
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Tt Menu — Bdn dé dia chinh— Tao khung ban dé dia chinh

Xudt hién ctra s6 giao dién Tao khung bdn doé dia chinh nhu hinh vé.

Trong hop hoi thoai ¢6 céc tuy chon sau: &1 Wi b 08 12 o

- Phuong phép chia manh:
Phuong phép 1

- Chon kiéu khung: e —
Tao khung ban dé dia chinh 31051- 2- "“'"""'_I"_‘

- Chon ty 1&: 1:500 : !

- Céc tiéu dé:

+ Tén ban dé: Ban dé dia chinh

+ S6 hiéu manh: 331051-2- (3)

+ Tén xa: Ha Noi-Tir Liém-Dong Ngac

* Toa do goc khung ban do dia chinh: : :

- Khi ta nhén vao niit "Chon bdn d6" va chon di€ém trén man hinh thi toa

do géc khung cla ban dé s€ hién 1én. Day 1a cic toa do dugc tinh dua trén cic

tham s& ty 1&, phuong phdp chia manh ma ta da chon lua & trén va theo quy
pham ban do6 dia chinh.

- Toa do géc khung:
+ Trai duéi  y = 502450 m, x =2330800 m
+ Phéi trén y = 502700 m, x = 2331050 m.
2.10. Luu trit va in ban do

Phian mém FAMIS c6 chiic nang chuyén dit liéu tir co sd dit liéu ban do
sang co sd dit liéu ho so dia chinh cia phan mém CADDB. Muén véy ta chon

Lién két v6i CSDL HSPC —» Chuyén dit liéu sang CSDL HSPC

Sau khi lién két véi CSDL hé so dia chinh, c6 thé sit dung cdc dir liéu nhu
loai dat, tén chi sir dung dat, dia chi c6 trong CSDL HSDC dé cap nhat vao céc
thira dit trén ban d6 dia chinh dang mé.

Sau khi bién tap, ban d6 dia chinh dugc luu trong 6 ciing ctia may tinh hoac
in ra cdc dia CD duéi dang cic file. DGN.

Dé tién sir dung, ngudi ta ding cdc mdy in ky thuét s6 (ploter) in cic t&
bdn dé dia chinh co sd va bdn dé dia chinh 1én gidy. Hinh & trang 311 va 312

12 miu ban d6 dia chinh co s& va ban d6 dia chmh dugc bién tap bang phan
mém FAMIS va in ra gidy bang ploter.
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Cau hdi va bai tap chudng 8

1. Ban dé dia chinh 1a gi? Hay néu cac cach phan ioai ban do dia chinh.

5 Ban d6 dia chinh thé hién cac ndi dung gi?

3. Hay néu cac yéu td dac tnmg clia hé toa g6 HN-72 va VN-2000.

4. Hé toa do dia chinh dia phucng cép tinh hién nay c6 gi khac so vai hé toa dd Nha
nuac?

5. Ban dé dia chinh co s6 dugc chia mé&nh va danh s6 nhu thé nao?

6. Xac dinh s8 hiéu 8 16 ban dd dia chinh ¢o s ciing 1y 1& dé ghép manh v6i 16 ban
46 6 6 hidu 322 503-3-b.

7. Xac dinh toa do x, y clia 4 goc khung td ban 46 c6 s higéu 325 506-5-a.

8. Trinh bay khai quat quy trinh thanh lap ban dé dia chinh béing phuong phap do vé
truc tigép & thuc dia.

9. Trinh bay phuong phap ké lugi 8 vuong trén ban vé.

10. Ngudi ta ding nhitng phuong phap nao @& 1ap uéi khéng ché& do v& phuc vu do
v& ban doé dia chinh?

11. Trinh bay phuang phap do chi iét ban d6 dia chinh bang may kinh vi..

19 Khi do chi tiét ban dé dia chinh phai tuan thi) cac yéu cau k¥ thuat nao?

13. Ngudi dumg mia phai thyc hién nhing k¥ thuat gi 48 dam bao d& chinh xac do vé
ban d6 dia chinh va hiéu qua cao trong cdng viéc?

14. Trinh bay phuong phép vé ban d6 gdc dia chinh.

15. Phutdng phap déanh sa thifa trén ban d6 dia chinh.

16. C6 nhimg phuong phap nac d& tinh dién tich cac thira dat trén ban do dia chinh ?
Trinh bay ndi dung cac phuong phap d6.

17. Trinh bay muc dich, yéu cau va phuong phap nghiém thu danh gia chat lugng
ban d6 dia chinh.

18. Tai sao phai chinh Iy ban d5 dia chinh? Trinh bay phuang phap do dac, chinh Iy
ban g6 dia chinh.

19 Ban dd s6 dia chinh 1a gi? Néu cac chusn va dac diém cha nd.

20, D3¢ diém ciu tao may toan dac dién tr TC 605. '

21. Trinh bay khai quat quy trinh cong nghé thanh 1ap ban d s8 dia chinh trén phan
mém FAMIS.
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Chuong 9 -

QUAN LY VA SUDUNG BAN PO DIA CHINH

Muc tidu: Sau khi hoc chuong 9, hoc sinh s& biét cach quan 1y va sit dung ban do
dia chinh, biét cach trich luc ban 6, bist phan chia thita dat va cdm méc ranh gidi dat g
thuc dia.

N&i dung: Chuong 9 s& trinh bay cac v&n d& nhu quan ly ban d6 va ho so dia chinh,
sif dung ban dd dia chinh & trong phong, sif dung ban dé dia chinh trén thuc dia va mot
s6 dang do dac phuc vu cdng tac dia chinh.

I. QUAN LY BAN PO BIA CHINH

1. Hé théng hanh chinh quan ly dat dai cua Viét Nam

Hé thong hanh chinh cha Viét Nam duge i chic theo bdn cép: cdp cO sO
xa, phuong; cap huyén, quan; c&p tinh, thanh phd; cap nha nude.

Hé thong co quan c6 thdm quyén gom Chinh phii vi uy ban nhan dan cic
cip thuc hién nhiém vu quén 1y moi mat ddi séng xd hoi, trong d6 ¢6 dat dai
trong pham vi ca nudc va céc dia phuong.

P& gitip viéc cho Chinh phdl v uy ban nhan dan cdc cdp tinh, huyén, xa
trong cong tac quan 1§ d& dai, nha nudc 16 chic ra cdc co quan chuyén mon
quan ly dét dai tryc thudce Chinh phil va uy ban nhan dén cic cép. Heé théng co
quan chuyén moén bao gom: |

- Cap co s& xa, phudng ¢ cin b6 chuyén trach lam cong tac quan 1y dat
dai, 12 nhan vién uy ban nhén dan.

_ Cdp quan, huyén c6 bo phan Dia chinh trong Phong Tai nguyen va Mol
trudng truc thude UY ban nhan dan huyén.

- C#p tinh 6 S& Tai nguyén va Moi trudng truc thuge Uy ban nhan dan tinh.

- Cép Trung uwong c6 Bo Tai nguyén vi Moi trudng truc thude Chinh phi.
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Cac co guan chuyén moén vé quan 1y dat dai cdc cip chiu su chi dao vé
chuyén mén theo hé théng nganh doc tie Trung wong dén co sé.

2. Phan loai hd sa dia chinh

H4 so dia chinh 12 i li¢u cdn thiét duge 1ap ra nhim thé hién day di cic
thong tin ddp @ng yéu cdu clia ¢cong tac quan 1y nha nudc vé€ dat dai. Theo quan
di€ém k¥ thuat, ¢é thé chia cdc hd so dia chinh thanh ba nhém:

- Nhém thir nhdt gém céc tai lieu co ban thé hién tdng hop cdc thong tin
phuc vu quan 1y dat, ching duge st dung thudng xuyén dé quan 1y bién dong
dat & cdc cdp. Tai léu trong nhdm niy gom cé:

+ Ban dé dia chinh hodc c4c tai liéu do dac dé xdc dinh vi tri, hinh dang,
kich thuéc va dién tich thira dat.

+ S8 dia chinh.

+ S6 muc ké dat.

+ Biéu thong ké dién tich dat.

+ Gidy chiing nhan quyén sit dung dat.

+ S6 theo doi bién dong dat dai.

- Nhém thir hai 1a cic tai liéu phu trg k¥ thudt cho yéu cdu quan 1y d4t, ho
sg gom: Céac 1ai liéu géc v€ do dac; Ban d6 hién trang st dung dat; Ban d6 quy
hoach sir dung dt; Tai liéu vé€ ddnh gia - phan loai d4t - dinh gid dat; H6 so dia
gi6i hanh chinh, tai liea quy hoach st dung d4t; Tai liéu thong ké cac hoat
déng quan 1y dat,

- Nhém thir ba Ta céc tai liéu vé thi tuc hanh chinh va cdc van ban phdp
quy lam cén ctt phap 1y d€ thanh lap céc tai liéu nhém thit nhat, c¢6 gid tri tra
cttu 1au dai trong quan 1y dat.

Cidc hé so dia chinh ké trén duge cdc co quan chuyén mon quan 1y dat dai
thanh 1ap va hoan thién ddn dén trong qud trinh quan 1y sit dung dat. Cong viéc
duge bat ddu tir do v€ ban d6 dia chinh, dang ky dat ban dau va dang ky bién
dong dat. Trong cdc hé so dia chinh thi ban d6 dia chinh 12 tai liéu quan trong
nhét, dugc luw trit va sit dung & co quan quan 1y dat dai cic cdp.

3. Luu trir va quan ly ban do dja chinh
Sau khi hoan thinh céng tic do dac, thanh lap ban d6 dia chinh, sin pham
ban d6 duge giao ndp cho co quan chl quan dau tu. Theo quy dinh hién nay,
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chl dau tu do v& ban do dia chinh thuong 1a S& Tai nguyén va Moi trudng,
trude day la S& Dia chinh.
3.1. Tai liéu giao nop khi hoan thanh do vé ban do6 dia chinh
3.1.1. Ludi toa do dia chinh cdp 1, cdp 2
- So d6 chon diém chon méc. '
- Ghi chit diém, bién ban ban giao méc.
- So d6 ludi mat phing va do cao.
- C4c loai s6 do va dia ghi két qua do.
- Tai liéu tinh todn, binh sai ludi khong ché.
- Tai liéu kiém nghiém may.
- H6 so nghiém thu, b4o cdo tong két k¥ thuat.
3.1.2. Bdn dé dia chinh co s¢
- Ban d6 goc do vé truc tiép va cac dia ghi s6 ligu.
- C4c s6 do luai khong ché do vé, 8 do chi tiét, s do dién tich.
- Céc loal thanh qua tinh todn.
- Ban téng hop dién tich va giao nhan dién tich.
- Bdo cdo kiém tra, nghiém thu, bdo cdo tong két k¥ thuat.
3.1.3. Bdn dé dia chinh cdp xd |
- Ban g6c v€ theo don vi hanh chinh cdp x& va dia tir ghi s6 liéu.
- Bon ban sao ban d6 kém theo ban gdc.
- S6 muc ké tam thoi.
- C4c bang biéu tong hgp, théng ké dién tich theo don vi hanh chinh.
- Béo cdo kiém tra nghiém thu, bio cdo tong két k¥ thuat.
3.2. Phan cap quan Iy ban dé dia chinh

Sau khi co quan chii quan d4u tr nhan toan b ban d6 dia chinh co sd, ban
d6 dia chinh bién tap theo xa va cdc hod so kém theo s€ phan loai tai liéu va trao
cho cdc cap quan 1y dat dai theo quy dinh dé€ luu trir va sit dung.

3.2.1. Cdp Bo

- Ban d6 dia chinh ca s&. Néu 1a ban d6 s6 thi chi cin file s6 lié ghi trén
dia CD va tai liéu huéng dan doc dia.
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- 01 ban sao ban d6 dia chinh.

_ Bin sao ban théng ke ddt dai theo hi¢n trang, tap hop theo don vi hanh
chinh x4, huyén, tinh.

_ Ty liéu phim &nh si dung dé 1ap ban do.

3.2.2. Uy ban nhdn dan cdp tinh

- Ban dé dia chinh thco don vi hanh chinh cdp xa gém mot bd gdc va mot
bd sao.

_ Ban sao ho so k§ thuat thita dét, cic loai bién ban tai liéu théng ké di€n
tich dat dai.

- Ban sao ban dé dia chinh co sG.

_ Céc tai lieu khac do co quan chd ddu tu luu trit.

3.2.3. Uy ban nhdn ddn cdp huyén

. Ban sao ban dé dia chinh theo don vi hanh chinh x&.

- Ban sao hé so k§ thuat thita d4t, cdc loai bién ban tai liéu théng ké dién
tich dat dai.

3.2.4. Uy ban nhdn ddin cdp xé

- Ban sao ban dé dia chinh theo don vi hanh chinh xa.

- $6 muc ké tam thdi, hé so k¥ thuat thira dat. bién ban xdc dinh mdc gidi,
ranh giGi thira dat.

. Céc (i lieu thong ké dién tich dat dai theo hién trang, cdc bién ban ban
giao mdc, dién tich, ranh gidi hanh chinh (ban goc).

3.3. Phurong thic quan 1y hé so - ban d6 dia chinh.

Cac bo ban d6 dia chinh co sd, ban d6 dia chinh cdp xi va hé so ban déu
kem theo n6 13 san phdm do don vi chuyén mén thi cong cong trinh do vé& bap
d6 dia chinh thanh 1ap. N6 dugc luu trit stt dung & bdn cdp hanh chinh ké trén.
Ri¢ng hé so tai ligu géc thanh 1ap trong qué trinh do v& ban do dia chinh s&
dugc luu trir & cdp S& ngay sau Khi nghiém thu tiép nhan san phdm cédc cong
trinh do dac ban d6 dia chinh.

Céc hé so dia chinh khéc s& dugc thanh lap ti€p theo don vi hanh chinh cap
co 58, do Uy ban nhan dan xa, phudng, thi trén chiu trdch nhiém t8 chic thuc
hién duéi su chi dao chuyén mon ciia Phong Tai nguyén va Moi trudng-dia
chinh huyén va kiém tra nghi¢m thu cha S8 Tai nguyén va Méi trudng.
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Bon loai h6 so co ban gém: ban dé dia chinh, s dia chinh, s6 muc ke dat
va bicu théng ké dién tich déat dai phai dwge Chi tich Uy ban nhan dan xi,
phudng, thi trédn va Gidm ddc S& kY, déng ddu xdc nhan méi o6 gid tri phdp 19.
Céc ho so dugce lap thanh ba bo c6 gid tri phdp 1y nhu nhau dé luu trit sir dung &
ba cép x4, huyén va tinh. ' _

Céc cdn b dia chinh xa, phudng, thi trén, Phong Tai nguyén va Méi trudng
huyén va S6 Tai nguyén v Moi trudng chiu tréch nhiém trisée uy ban nhén dan
cling cép va co quan cip trén vé viéc thuc hién luu tri¥, quan 1y toan bo hé so
dia chinh theo phan cap.

* Yéu cdu qudn Iy bdn do va hé so dia chinh:

- Toan b hé so dia chinh phat dwge lwu trit vinh vién theo quy dinh Iuu trit
tr liéu ciia Nha nudc.

- Khong duge huy bo céc tai ligu cli ngay cé trong trudng hop da c6 tai licu
md&i cép nhat, méi do v& thay thé.

- H6 so dia chinh phéi duogc td chifc khai thdc ding muc dich, ding d6i
tugng st dung theo quy dinh clia co quan nha nudéc ¢6 thdm quyén.

I1. SUDUNG BAN b0 PIA CHINH G THUC PIA

Mudn nghién cifu sy thay ddi cia dja hinh, thita d4t hay c4c van dé chuyen
mon khdc trén thyc dja so vdi ban d6 di v&, ngudi lam cong tic tric dia - dia
chinh phai bi€t st dung ban d6 & thyc dia. Khi s&r dung ban d6 trén thye dia can
phai thue hién viéc dinh huéng ban d6 va x4c dinh vi tri dang ding 1én ban do.

1. Binh hudng ban do

Binh hudng ban d6 & thyc dia 12 dit t& ban d6 sao cho hudng Bic-Nam clia
kinh tuyén v& trén ban dé tring véi hudng Bic-Nam clia dudng kinh tuyén
ngoai thuc dia. Ta c6 thé sl dung hai phwong phép sau d€ dinh huéng ban dé:

1.1. Dinh huéng ban dé bing dia ban

Trai phing t3 ban d6, d4t dia ban Ién trén t& ban dé sao cho dudng chudn
Bic-Nam hodc canh dii cia dia ban tring vdi dudng kinh tuyén vé trén ban dé.
Gilt cho ban d6 va dia ban ndm ngang, xoay t& ban d6 cho ddu Bic kim nam

cham chi ding vach 0° trén dia ban, liic d6 t& ban d6 da duge dinh huéng theo
kinh tuyén tir.
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Trén thuc t€, kinh tuyén tir vh kinh tuyén thyc tai cic diém trén mat dat
khéng tring nhau. Chiing khdc nhau mot dai lugng goi 1a do nir thién, da duge

giGi thiéu & muc VII - chuong 1.

Déi v6i ban d6 dia hinh, bao gid
ngudi ta ciing xdc dinh d¢ tir thién cha

khu vuc va v& lén t& bin d6 mot
dudng dic trung cho kinh tuyén tir
trung binh cho ca khu vuc biéu thi

trén 16 ban d0 d6. Trong trudng hop
nay mudn dinh huéng tot, ta dit cho

0

huéng chuin cla dia ban trung véi
hudng clia kinh tuy&n tir roi xoay ban

dé cho dia ban chi 0°.
Trén ban dé dia chinh khong xac

dinh va biéu thi do tir thién, vi vy
viéc dinh hudng ban dé dia chinh
bang dia ban chi 12 phép dinh huéng gin ding.

1.2. Pinh huéng ban do theo dia vat

Hinh 9.1

Psi véi khu vue quang dang, ta dya vao cac dia vat rd nét da duge biéu thi
trén ban dé dé dinh hudng, trinh tur dinh hudng nhu sau:

So bo x4c dinh vi trf dang ding & thye dia
tuong tng vét diém nao trén ban d6. Chon dia
vat dai nhu con dudng, dong kénh hodc cdc vat
chudn rd nét trén thue dia va da vé trén ban d6
nhur dinh nii, cay doc 1ap, 6ng khéi nha mdy, v.v.

Trai phing t& bin d6 vA xoay ban d6 sao
cho hudng clia dia vat trén ban d6 tring vdi
huéng tuong dng cha dia vat trén mat dat. Khi
dinh huéng xong, nén chon mot dia vt khic dé
kiém tra két qua dinh hudng, xem hinh 9.2.

2 A0

Hinh 9.2
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2. Xac dinh vi tri dang dimg trén ban do

Sau khi dinh hudng t& ban d6. ta nhan dang chinh xdc céc dia vat dac trung
xung quanh dé déi chigu véi ban do. Trudc hét xac dinh dia danh khu virc rong
nhu tén lang, xa, nii, song,... dé so bo xdc dinh vi trf dang dng. Sau d6 dua
vio céc dia vat dac trung nhu con dudng, ngd ba, nga w, cin, cong,... d¢ xac
dinh vi tri chinb xac hon. '

K cin danh ddu mot diém chinh xdc 1&n ban d6. ta ding phuong phap do
khoang cach (hoac do gée) tir di€m cin xac dinh déu céc dia vat ¢& dinh 16 nét
& xung quanh roi vé lén ban dé theo ty 1¢ cha ban ve.

D6i voi ban d6 dia chinh thi viée sir dung ban 46 & thuc dia twong doi
thuan loi, vi day la loai ban do co ty 1& 16n, pham vi dat dai v& trén mot 16
bian d6 tuong d6i hep, trén ban 46 thé hién ddy db dudng bao cdc thira dat,
cic cong trinh chinh xay dung trén dat, hé théng dudng giao thong, hé
théng song ngdi. Khi cin xédc dinh vi tri cua mot diém lén ban d6 dia
chinh, ta can do khoang cich tir diém dé dén cac diém dia vat r& nét nhu
géc thira dat, goc nha, v.v. Phii do khoang cdch t6i it nhét ba dia vat dé v¢
va kiém tra két qua.

11 SU DUNG BAN pO DIA CHINH O TRONG PHONG

4. Xac dinh chiéu dai mot doan thang trén ban do

Ta c6 thé dung mot trong hai phuong phép sau:

_ Diing thuée thing c6 khiic vach d&n milimet do tryc 1iép chiéu dai doan
thing trén ban dd, doc s0 chinh x4c d€n 0,1mm. Biét ty Jé ban dd 1a 1/M ta tinh
duoc khoéng cich nam ngang gifta hai diém trén mat dat:

Sap=Sas X M 9-1

- Ding compa do: Dt hai miii compa trung v6i hai diém ddu miit doan
thing. gilf nguyén khiu do compa, dat compa {én thude ty 1& vE & phia dud
i ban do, doc duge khoang céch cin do. Phuong phép nay c¢6 uun diém
11 thude ty 1& vé ngodi khung ban d6 cung bi co gidn nhu cdc d6i tugng
khic thé hién trén ban dd nén két qua do it bj anh hudng bai su co gidn cha
giay ve.
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2. Xac dinh toa do mot diém trén ban do

Pé xéc dinh toa 4o vuong géc X, ¥ ctia mot diém M trén ban d6, ta dua vao
i toa do 6 vuong da k& hodc in trén ban do.

Trudc hét dua vao ludi 6 vuong 10 x 10cm trén ban d, ngodi khung c6 gia
trj toa 4o tuong vng véi cic dudng ké ngang hoac thing ditng dé doc dugc gid
irj toa do goc Tay - Nam ctia 6 vuong chifa diém cén xac dinh, diém G c6 t0a
dd Xg, Yo- Tt M ha hai dudng vaong goc xuéng hai canh 6 vudng. Diing compa
hodc thudc thing do chiéu dai hai 23183
doan d6, ta c6 gid tri gia sO toa

do Ax, Ay.
Toa do diém M s€ la: 2318,2 A
D R R ‘M
Xu = %o + AX !
Yo = Yo + BY ©-2) 4351 .hAX
Xy = 2318100 + 71,2 G
_ 514600 + 58,7
- 23180
XM= 2318171,211’1 514.5 514.6 514.7 514.8
yu= 514658,7m Hinh 9.3

3. Trich luc ban d dia chinh

Dia chinh 12 nguon thong tin hét stc phong phi vé nha dat, thué, kinh
t€ va quy hoach, do dé c6 nhitng tu liéu dac biét quan trong. Nganh dia
chinh cé chiic ndng cung cdp thong tin cho phitng ngudi su dung khac
nhau. Tu liéu dia chinh bao gém ban do va cic hé so dia chinh dugc thiét
Jap trong qué trinh thanh 1ap ban d6 dia chinh, dang k¥ ban dau va dang k¥
bign dong dat dai, cap gidy chitng nhan quyén st dung d4t. Cac tu ligu nady
luon duge cip nhat va kip thdi phuc vu cho céc d6i tugng cd nhan, 13p thé
hay co quan hanh chinh cic c4p.

Nhitng thong tin trong kho tu lidu cha nganh dja chinh nha dat
rit quan trong va phong phi, nén (4t nhién 12 ngudi si dung dat cb
diéu kien tim hiéu va Khi cdn sé dugc cung c&p cdc thong tin vé dat
dai. Ngudi sit dung dét c6 thé ti€p can thong tin bing hai céch: hodc
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tim doc céc tai liéu, hodc xin trich luc hay badn sac cdc tai liéu dé.
Méi d8i tuong s& dugc cung cdp thong tin dat theo cdc trinh ty thi tuc
khac nhau.

Déi véi cac chu sir dung dat, sau khi ¢é don gl co quan quan 1y dat dai s&
dugc xem théng tin va duge cung cép thong tin phuc vu thuc hién nam quyén
sit dung dat. Ngudi sit dung dét s& duge cdp cdc ban trich luc ban d6, ban sao
hé so phuc vu lam hgp déng chuyén déi, hop déng chuyén nhugng, gidy o
thira k&, hop déng th€ chdp va hgp dong cho thué quyén sir dung dat. Khi cép
trich luc ban d6 dia chinh, bén sao ban dé va hé s, cd quan quan 1y nha nudc
$& thu mot khodn 1é phi dia chinh, midc 1& phi tuy thudc vao ban chét cic tai
liéu cung cép. .

Trén thuc t€ ¢6 ba loai trich lyc hé so thira dat:

- D&i véi khu viuc d4t do thi da do v& ban d6 dia chinh ty 1¢ 1:500 béng
cong nghé s6 thi trong khi thanh 1ap ban dé nguoi ta di lap “Ho so k¥ thuat
thira dat”. Khi ngudi st dung d4t ¢ yéu ciu, s& duge cung cp ban sao cha
hé so k¥ thuat thira d4t. Miu hé so ky thuat thita ddt nhu & trang 323. Trén
hé so k¥ thuat thira d4t c6 bang ké toa do céc dinh thita va chiéu dai céc
canh cha thira dat.

- Déi v6i khu vuc di do vE ban dé dia chinh ty 18 16n, ¢é hé so k¥ thuat
thira d4t, nhung viing dat giao cho chi sir dung lai gém nhiéu thira d4t i,
co quan quan ly d4t dai ¢6 thé cung cép cho ngudi sir dung dat ban trich
luc bdn dé. Trong céc ban trich Iuc ban d6 cé v€ so d6 thira (viing) dat mdi
theo ty 1& bing hodc 16n hon ty 1& bin d6 dia chinh dang quan 1y, trén d6
v& dudng bién thira d4t dang khép kin néi cdc diém géc thira. Ghi rd chiéu
dai canh thira, s6 thita, dién tich thira vi toa do cdc diém trén dudng bién
thira d4t. Ban trich luc cdn ghi cdc thong tin phdp 1y lién quan dén thia
d4t, xem mau ¢ trang 324.

- D6i v6i khu vuc da do v& ban dé ty 1¢ nhd, khong c6 hé so' k¥ thuat
thira d4t thi cdn bo dia chinh cdp x& phudng s€ cung cip cho ngudi st dung
mot ban “Bién bin x4c dinh ranh gidi, mSc gibi thira d4t”, xem miu &
trang 325 va 326. Trén ban xdc dinh ranh gidi m&c gidi thira dat ¢ vE so
d6 thira d4t, ghi chiéu dai cdc canh thira theo s§ do truc ti€p & thuc dia va
cic thong tin phdp 1y khéc.
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UBND THANH PHO HA NOI CONG HOA XA HOI CHU NGHIA VIET NAM
S3 TAI NGUYEN-MOI TRUONG Poc lap - Ty do - Hanh phiic

TRICH LUC BAN PO
TY LE: 1:1000
" Don vi st dung dat: @ing by trich nhitm hitu hgn 76a Thanh
Dién tich : 1070m trong @5:
+ 523m° ddl dé wiy dung nhie & (kivu A}
+ 547m” & lam dudng si dung chung frong lhur oue, tuybl d6t khing dupe
wiy ding epng trinh (LhuB) _ .
Muc dich sit dung: Wy nha & dé bdn cho 12 hé gia dinkh @BEHO.
Dia diém: Phusng @sng i - Quin Ba Dink. - TP Fbic i,
Thllf)c t& ban dé dia chinh s3: Grich db, edm theo bdn vé quy hoadt mat bing dink vi
& dat QICO1 tg B 1:500 do Vign thish & quy hogeh xiy dung Fha Wi Lip
thing 3/2002, kién tric sir tridng. TP dhap whin ngag 29/10/2003.
Theo quyét dinh sO: 77/QP-UB ngay 12/12/2003.

; 7
1
4
6™ ?
8
Tén Toa &6 moc gidi Chiéu dai canh
mée | X (m) Y(m) | Canh | S(m) | ppNei, nghy 15 thng 4 nam 2004
1| 23272835 | 503937.85 | 1-2 730 . . X i
2 | 23273488 | 503941.08 | 2-3 13.38 | SO TAINGUYEN - MOl TRUONG
3 | 23273804 | 50395408 | 3-4 | 37.17 GIAM POC
4 | 23270178 | 50396226 | 4-5 | 1033 T
s | 23269933 | 50395222 | 5-6 | 27.26 (Ky, déng ddu)
6 | 23270021 | 50394947 | 6-1 | 29.01
7 | 232694.11 | 503961.98 | 4-7 7.67
8 | 232687.81 | 503947.84 | 7-8 | 15.47
9 | 232736.59 | 503927.55 | 8-9 | 52.83
10 | 23274184 | 503962.96 | 9-10 | 35.80
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CONG HOA XA HOI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phiie

*jek

BIEN BAN

Xac dinh ranh giéi, méc giéi thira dat
(Theo hién trang st dung dat)

Hom nay ngay ... thang 7 nim 2004 UBND phuong tién hanh khao sdt, xdc
dinh raph gidi thua dat tai thuc dia cha (ho gia dinhy: Grde Win a7 VO
Plgiryére Bedn Fdry dang st dung &4t tai: 79/72/7 phd Péo Tin , 15 8 eame 4,
Phecdng Cong O, Ba Pinssi. Thita At s6 28 ; Dién tich 72«5 ; danh phép t&
ban d6 gdc s6 2& 27 22 ; muc dich str dung dat: 2ue 4.

Thanh phan gém

1. Pai dién UBND phutng va can b do dac

7, Ong T BPal Elpit tiste UBDHL plecetrrg

2, Ong Peyagyin i Heig

Gitn 85 Tiew ebiivels
3, Ong Foc Firdre Long Clire A3 do dexe
<, ..
A

2. Cac chu sir dung dat lién ké
7, Pia dBny yidp fig gia dink dag Hop
2, Peizr Fiiy yidp fed deg Edn,
3, Plrier nane gidp #i dug Cubng,
o, i Bde gidp #e dug Thang

3, Plvier bide giip drg Lir
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SO PO THUA DAT
(Theo hé so k§ thuat thira dat)

Chiéu dai canh:
1-2: 18,65
2-3: 5,90
3-4. 1,02
4-5: 16,89
5-6: 5,07
6-7: 2,10
7-1:191
Céc chi stir dung d4t lién keé: Chu sir dung dat
7, Hguybn Die Fgp (XY tér) (Ky)
2, i (Peher Uiin Friirt (Cdre Aol
3, Db Mank Cubng Can bo do dac
o, Tdne Firng Thdng (Ky)
5, Cae Budn Line 26a Tudn Long
Cén b dia chinh TM. UBND phudng
(Ky) (Ky)
(Hyguyén Odn Foiang or s 7
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Iv. MOT SO DANG PO PHUC VU CONG TAC QUAN LY DAT PAI

Trong cong tic dia chinh, ta thudng gip cdc cong viéc gop lai hodc chia
nhd céc thita dét, cong viéc ndy lién quan dén cic yé&u t6 dic trung k¥ thuat va
phép 1y cha cic thira dat va cudi ciing déu lien quan t6i muc tiéu kinh t€ sir
dung dat. Viéc gop cdc thira d4t lai thuong xay ra trong qué trinh tang quy mo
clia cic cd 8 san xust noéng nghiép, chuyén ddi quyén sir dung d4t hodc thyc
hién cic quy hoach xay dung co s& ha tdng giao thong, thuy lgi, x&y dung cic
cong trinh, cai tao dat, v.v.

Viéc chia nho céc thira ddt, 16 dat c6 thé xdy ra & cdc ving dat san xuflt
néng nghiép va dat & khi thay déi muc dich sir dung dat, thay ddi ché sir dung
hodc s hifu d4t dai.

Khi cén gop hoic chia nhd céc thira d4t, ngudi 1am cong tic dia chinh phai
thyc hién cdc cong viéc tinh todn cc di€m phan chia theo cdc yéu cdu khac
nhau va phéi c6 phuong phép d€ x4c dinh céc diém dac trung céc thira dat méi
& thuc dia. Viéc tinh todn va chuyén k&t qua ra thyc dja c6 thé thuc hién theo
nhiéu phuong phép khdc nhau. Song tdt ¢ déu phai ddm bao yéu cdu do chinh
xdc cao nhat phit hop véi loai dét, loai ty 1¢ ban d6 dia chinh dang sir dung va
yéu cdu riéng cla cong vigc.

1. Do trich thira

Muc dich do trich thira 1a do dac  thuc dia d€ v& ban d6 mot thita hodc mot
56 thira dét theo tiéu chudn k¥ thuat giéng nhi do v€ ban d6 dia chinh thong
thudng. Viéc do trich thifta chi thuc hién khi khu do chua ¢6 ban dé dia chinh
hoac chi ¢6 ban d6 dia chinh ty 1¢ nhd hon khéng di d¢ chinh xdc va mic 4o
chi tiét theo yéu céu clia nguoi sir dung. '

Vi du: Khu virc x3 A di c6 ban dé dia chinh ty & 1:1000, khong c6 ho so
k¥ thuat thira dst. Mot ngudi st dung cin c6 ban do thira dat theo ty 1¢ 1:500
hotc 1:200, khi d6 phai thuc hién trich do ban d6 thira dat.

Trinh tu thuc hién nhu sau:

1). Lép luoi khéng ché do vé: Can cit vao ludi khong ché toa do dia chinh
da 6 trén khu do, chon mot phuong 4n thun 1¢i nhdt dé tao céc diém khéng
ché€ do v& & bén canh thira d4t cén trich do, diém A va B trén hinh 9.4.

Ngay nay cdc mdy toan dac dién tir dang dugc tng dung rong rdi, ta ding
cdc mdy ndy lap mot dudng truyén dén tir diém kh6ng ch€ cép cao dd c6 vé
diém A va B. Ta tinh duoc toa dd cdc diém x, , YA VA Xg, ¥5 -
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2). Do vé chi tiér: Diat mdy toan dac tai di€ém A , dinh huéng may 0°00°00”
vé€ B, dung guong & cdc diém dic trung 1, 2, 3.... trén dudng bién cla thira dat,
do céc di€ém theo phuong phip toa do cyc. Cic két qua do phai dam bao yéu
cdu d¢ chinh x4c tuong ty nhu do vé ban dé.

2
1
A= e e m e m i m e e [F .
B A

Hinh 94

3). Vé bdn trich do: S dung céc k¥ thuat v& thong thudng dé v& ban dé
thira dét lén gidy v& theo ty 1& yéu cau. C6 thé dra vao két qua do d¢é tinh ra toa
d6 théng géc x, y clia cac di€m chi tiét géc thira va chiéu dai cdc canh thira dat
dé v& so d6 thira dit twong tu trén hé so k§ thuat thita d4t.

Xi = Kp + 8,08, =X, + 8.C08(Qpp + ;)

. . (9-3)
Yi=Ya+siSia, =y, +s;.8in(a, + B

Ban d6 trich do duge trinh bay ngoai khung theo miu quy dinh, ¢6 ghi d ty
i¢, dia danh, loai dat, dién'tich. thira, chd sir dung, v.v.

2. Phan chia thira'dat

Trong qué trinh s dung dat, ta thudng gap trudng hgp phai phan chia thira
dat theo cdc diéu kién khdc nhau. Vi du: chia nho thira dat theo diéu kién dién
tich' dinh trudc, canh phin chia phai song song v6i mét canh thira, chia déu
canh mat tién cua thira, v.v. Trong phdn nay, ta nghién citu cdch phan chia theo
mét s6 diéu kién do thuc € dat ra.
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2.1. Chia thira d4t hinh chir nhat theo diéu kién dién tich dinh truéc

C6 thira dat hinh chit nhat 1-2-3-4, dién tich 12 P mét vuong. Chia thanh hai
thita v6i diéu kién thita méi c6 dién tich P, va canh chia song song véi canh 2-4,
xem hinh 9.5.

2.1.1. Chia truc tiép trén thuc dia

Ra thuc dia do dtrc_fc chiéu dai canh thira 12 a va b, tinh dugc dién tich
thyc t€ 12 P = a.b. Tinh chiéu dai canh cdn chia ¢ = P,/ a. Tir hai diém
| vi 4, dat hai doan c theo huéng ciia canh 1-2 va 4-3 ta duoc cic diém
chia 5 va 6.

Kiém tra bing cich do thém canh d trén thuce dia, ta tinh dugc dién tich
dat con lai P, = a.d, dién tich nay phai dat diu kién P, = P - P,. Sau khu
chia dat & thuc dia xong s& vé lai thira ddt mdi trén ban do dia chinh. Danh
s6 thira mGi theo nguyén tic di trinh bay & phdn hién chinh ban do dia
chinh, xem muc X - chuong 8.

2.1.2. Chia thita ddt theo s6 liéu trén ban dob s6

Truding hop biét toa d6 x; , y; cia 4 diém géc thira, ta tinh duge dién tich

thira theo cong thic: 1 5 b 5
1 N
P = sz:(yn-l - y:—l) (9'4)
=]
Véii=1,2,3,4 a
Tinh dugc chiéu daicanh a va b
azJ(xl_x4)2+(yl_y4)2 c d
b \/ 2 2 & 4 6 3
= (X, —X3) +(}"1_.J"3) Hinh 0.5
Chiéu dai doan chia ¢ s€ la: :
c=P/a (9-6)
Toa d6 di€m 5 va 6 s€ tinh duge theo cong thiic:
¢ c
X, =% +—(x +x,) Xo =Xy +—(x, +x3)
b b (9-7)
C C ’
Vs :)’1*';()’!"'3’1) Y= Y4+_b(y.:+))3)
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Ra thyc dia, bt ddu tir géc 1 theo hudng 1-2 do doan ¢ cim méc 3, tir géc
4 theo huéng 4-3 dat doan ¢ cidm dwgc méc méi 6.

Kiém tra két qua biing cdch tinh dién tich d&t con lai cla thira;

1&
BRI EAGL) V625,236
i=]

Phai thoa man diéu kién: P,= P- P,

Phuong phdp nay c6 wu diém a: ta vira phan chia duge dat dai & thuc dia,
vira tinh dugc toa d¢ cic gée thira dat dé dua 1én hé so k§ thuat thita d&t theo
mau quy dinh ctia Nha nudc.

2.2. Chia thira dat hinh da gidc theo dién tich dinh trude

C6 thira dat véi dudng bao 1a mot da gidc nhiéu dinh nhy hinh vé 9.6.
Téng dién tich la P, chia né thanh hai thita véi dién tich P,, P,, di€m chia
di qua diém 1.

Trinh tr tinh nhu sau:

- Tir toa d¢ céc dinh ta tinh di¢n tich toan hinh P theo cong thitc (9-4).

- Thir tinh dién tich mot vai da gidc, vi du: P,y vA P 5,5 Néu xay ra
diéu kién:

Pl2ag < P <Ppys

Khi d6 ta xdc dinh ring diém chia A s& nim trén canh ddy 4 - 5 cla tam
gidc 1-4-5.

- Tinh dién tich A, 5

- Tinh dién tich tam gidc 4-1-A :

AP =P, - Py,

- Tim toa do diém chia A trén

ddy 4-5 clia tam gidc 1- 4 - 5 véi
AP

1-4-5

ty le dién tich k=

XA=X4+k(X5"X4)

Ya=Yat+tKk(ys-y,) (9-10)
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Vi du: Chia thira dat c6 7 dinh thanh 2 thira v6i P, = 10 ha, qua diém 1. Két
qua tinh todn dwgc trinh bay trong bang 9.13

Bdng 9.13
Piém X (m) Y (m) , Tinh toin

1 1064.82 2692.42 2P = 848313.916 m?

2 1165.30 2871.26 2P 3, = 170237.680

3 1434.10 2942.18 Ppo2, = 8.511%ha

4 1843.12 2868.70 AP, = 14881 m?

5 1889.32 2536.20 Py s = 133464m?, k = 0.11498
6 1693.20 2273.40 x,=x,+k(xs-x,)=1848.27m
7 1190.20 2322.18 Yo=Y+ k(ys-y,)=2831.63m

3. Cim méc ranh giéi sir dung dat

CAm méc ranh gi6i sit dung dét nham xéc dinh vi tri thira d4t trén thue dia
theo hé so giao dét hodc tri€n khai quy hoach sit dung d4t. Noi dung cha cong
tc ckm moc ranh gidi 13 x4c dinh vi tri mat bang cha cic diém dic trung trén
dumg bién thita dat, dat cdc ddu moc ding vi trf quy dinh trudc.

Nhu vay, viéc cdm mdc ranh gidi déi 1a cong viéc nguge lai so véi qud trinh
do vé ban dé dia chinh, Do v& ban d6 14 ra thyc dia do cic diém chi tiét cla céc
thira d4t theo hién trang 14y céc s6 ligu dé thanh 14p ban d6. Nguoc lai, céam
méc ranh gidi ddt 1a dua vao céc s6 liéu c6 trén cic van ban giao dat hodc thi€t
k& quy hoach dé xdc dinh cdc diém dic trung ciia thita dat trén thuc dia va dat
moc phan dinh ranh gidi.

© Viéc cAm méc ranh gi6i sir dung dat trén thyc dia gém ba cong doan chinh
1 1ap lu6i khéng ché toa do dia chinb, xdc dinh vi tri cdc diém dic trung trén
dudmg bién thita dat theo céc s li¢u da cho va dat mdoc ranh gidi.

3.1. Lap lu6i khdng ché toa do dia chinh

" Lap ludi khéng ché toa do dia chinh nhim xdc dinh toa d6 cic diém khong
ch& dat xung quanh khu vyc ¢6 thira dat cén cim md&c ranh gidi. Can cif vao
ludi khéng ché toa do dia chinh da c6 trén khu do, ta chon mét phuong an
thun lgi nhat d€ tao céc diém khdng ché toa do bén canh thira d4t cén cam
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mée, vi du diém A va B trén hinh 9.7. Ta diing cic mdy toan dac dién tir 18p
mot dudng chuyén dén tir di€m khong ché cdp cao dd c6 vé di€m A va B. Ta
tinh duge toa do cdc diém X,, Y V& Xg, ¥g- Tuy theo yéu cdu do chinh xdc cim
moc ma ta lap dudng chuyén theo tiéu chudn dudng chuyén kinh vi cap 1 hodac
cp 2, xem muc IV va V clia chuong 6.

3.2. X4c dinh vi tri cac diém dac trung trén dudng bién thira dat

Viéc xdc dinh vi trf cac diém trén thue dia chi y&u thuc hién theo phuong
phap toa do cuc. Dua vao truc cyc AB da c6, ta b6 tri géc cuc B va khoang cach
S trén thyc dia theo s& liéu tinh toén it toa dd cha cdc diém khong ch€ va diem
mdéc cin cam, xem hinh 9.7.

Trong hé so giao d4t hodc thi€t k& quy hoach dét c6 so d6 thira dét, trén so
dé ¢6 ddnh ddu, ghi tén céc diém dac trung trén dudng bién thira dét kem theo
toa do cha chung x,, y; .

Hinh 9.7

Trudc hét tinh chidu dai canh va géc dinh huéng tir diém khéng ch€ A dén
cdc diém géc thira i theo cong thifc:

S, =0, =%, + (= 2. (9-11)
=arcigl ¥4 (9-12)
X, =X,

Tinh gia tri cdc géc B, theo coéng thic:
Bi= - Qs (9-13)
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Pem mdy toan dac ra thuc dia, dat may tai A, can bang va dinh tam
may chinh xdc. D€ ban d¢ ditag phia tay trai ngudi do, quay mdy ngim diém B
mot céch chinh xéc, dat s6 doc trén ban do nim ngang 1a 0°0°00”, khod chat ban
d6. M& Sc ham bd phan ngam, quay mdy thuan chiéu kim déng hé cho dén khi sd
doc trén ban do ngang ding bang goc P, Vi du: B, = 97°17°38”’. Theo
hudng ngdm vira dinh, ta dat khoéng cach ndm ngang ding bang doan S, vi
du S, = 29,45m. Dung coc nhd cim diing vi tri diém wira tim, ta dugc diém 1
trén thuc dia. D6i véi cac diém khéc ciing lam theo phuong phép tuong tu.

Theo phuong phap mo ta & trén, vi tri cdc diém dugc xdc dinh nhd dit
g6¢c B va canh S tuong dng. Tuy nhién, cic géc chi duge do mét lan vé1 mot
vi tri ban do trdi nén do chinh xdc thép, vidu géc sai mot lugng nhd AP, thi
diém xdc dinh duge s& 12 diém 1. Tuong tu khodng céch S do trén thyc dia
ciing c6 sai. Hai dai lugng do déu c6 sai s6 nén vi uf diém cdm dugc trén
thuc dia s& sai léch.

Vi tri diém chi dwge xéc dinh chinh x4c khi ta tién hanh do nhiéu 14n r6i
14y két qua trung binh. Muén vay, ta do lai géc P va canh S nhiéu l4n réi 18y trl
trung binh, gid tri ndy s€ khdc vdi tri s6 da tinh theo cong thic (9-11), (9-12) va
(9-13). St dung canh va géc trung binh thay vio cong thic (9-3) ta tinh duge
toa do x,. va y,. clia diém thuc t€ 17 vira cdm trén thuc dia. Toa do nay s€ khéc
50 vdi toa do cdn dat mot dai lugng nhd:

AX, =X, - Xy
Ay, =y, -¥r
Khoang céch giira hai diém 1 va 17 s& tinh theo cong thie:

AS, = JAX? + Ay} (9-15)

Néu AS, nhé hon gid tri cho phép thi k&t qua cém mdc dat yéu cdu. Trudng
hop sai léch vi tri viegt han sai thi phai diéu chinh. Can c{f theo phuong toa do,
ta didu chinh vi tri diém 1° cdc dai lugng 1éch vi tri Ax, va Ay, trén s€ dugc
di€m chinh xac. Tuy nhién, chi khi ddi hdi cdm méc chinh xéc cao méi thyc
hién do nhiéu 14n d€ hiéu chinh vi tri. Trong thyc t€, viéc do lai géc va canh chi
diing vao viéc kiém tra xem cdm méc c6 diing khong.

(9-14)
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3.3. Pat méc ranh gidi dat

Sau khi thuc hién viéc xdc dinh céc diém trén dudng bién thira dédt & bude
2. ta c6 céc diém duoc danh dgu trén thyc dia bing céc coc tam thoi. M6c ranh
gi6i d&t dugc ddc sdn bing bé tong cot thép, thudng cé kich thude la
10x10x50cm, trén mat cé danh d&u tAm méc.

Ngudi ta dao hé rong 30x30cm, dé vira Y. >y "‘W@_‘
ximang xudng ddy day 15cm, dat moc da dic san AN
ten trén. Cin cho mdc ding vi tri yéu cdu réi dap g
dst, dé méc nho cao khéi mat ddt 20cm, xem hinh 50 ;
9.8. C4c m&c ranh gi6i dat sé giao cho chu sit dung °/]
d4t va chinh quyén dia phuong quan 1§. {//‘ /
Khi cdc méc ranh gi6i thira d4t bi mét, ta cling Z
st dung phuong phdp trén d€ phuc hdi lai vi trf / // // 2 /// |
moc. Hinh 9.8

Cau hoi va bai tap chuong 9
1. Trinh bay phuong phap phan loai hd so dia chinh va phuong phap quan ly ban d6
dia chinh.

2. Trinh bay cac phuong phép dinh hung ban d6 & thuc dia va xac dinh vi tri Gang
d(mg trén thuc dia lén ban dd.

3. Muén xéac dinh chiéu dai mot doan thing hoac toa dd thing géc x, y cla cac diém
trén ban d6 dia chinh ta phai 1am nhus thé nao?

4. Phuang phap 18p trich iuc ban dé dia chinh.
5. Trinh bay phuong phap chia thita a4t va cim méc phén chia & thue dia.
6. Néu nguyén tic va phuang phép do trich thira dia chinh.

7. Trinh bay phuong phap cim mdc ranh gidi d&t va phuc héi cac méc ranh gidi
da mét.
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PHAN THUC HANH

Bail

cKU TAO VA NGUYEN LY POC s
CUA MAY KINH VI THEO - 020 B

L. MUC TIEU
- Hoc sinh hiéu dugc nhiing kién thic co ban vé cfu tao, tinh nang téc dung
v2 nguyén 1y doc 56 clia mdy kinh vi.

- Ren luyén k§ nang thyc hanh vé dinh tam miy, can bang mdy va doc s6
gbc ngang, goc nghiéng.
- D4m béao an todn may méc thiét bi.

L. KIEN THUC CHUYEN MON CHO BAI THUC HANH
- Hiéu duoc c4u tao va tinh nang t4c dung cta méy kinh Vi,
- Dinh tAm mdy, can bing mdy.

_ Nguyén 1§ doc s6 cla mdy kinh vi.

1L THUC HANH

1. Piéu kién thuc higén

1.1. Dia diém: Tai 16p.

1.2. Thiét bi: M4y kinh Vi, chan mdy.

1.3. Dung cu: Hinh v&, biéu bang, so d6, cdu tao mdy kinh Wi
1.4. Thoi gian thuc hanh: 4 tiét.
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2. Trinh ty thyc hién

2.1. Cong tic chudn bi

Kiém tra, kiém nghiém mdy kinh Vi, kiém tra dung cu tru6e khi thuc hanh.
2.2. Trinh tu cong viéc chinh va yéu cdu can thiét

TT Tén cong viéc Thiét bi dung cu Yéu cau k¥ thuat
1 | Ciu tao méy kinh vi Méykinhvi | O ding 3 bophan vatac
dung timg bo phén doé

Can bing chinh xac (bot

2 | Dinh tam - cin ba £ M4y kinh vi
Dinh tdm - can bang may ay kinh vi e vao gifta)

Doc s6 gbc bang
Hinh vé& Poc 58 goe ding (chinh
xdc tdl gidy)

Nguyeén ly doc sé& géc
(do, phit, giay)

2.3. Huéng dan chi tiét thyc hign cic cong viéc

Tén cong viéc Hudéng dan

1. Cdu tao may kinh vi | M4y kinh vi gém 3 b phan chinh:
1.1. Bo phan chi€u diém va can mdy: gém c6-3
&c can, 6ng thuy dai, ng thuy tron va doi tam
quang hoc.
1.2. B6 phan 6ng kinh: gém c6 kinh vat, kinh mat,
. 6c didu anh, bo phan ngdm so b, day chir thap.
Hinkh 1.1: Ong kinh mdy | | 3 Bo phan doc s6: gdm c6 vanh do va du xich.

- Theo 0-20 a. Vanh do: 13 mét vdng trdn duge chia tr (° dén
360° gébm c6 vanh do ngang va vanh d¢ dimg.
* Vanh d6 ngang: ciing v6i vanh ngdm chudn
tao nén hé théng do géc ngang.
* Vanh d¢ dimg diing dé do géc diing.
b. Du xich: 12 mot vach dai 1° chia lam 6 khoang
bing nhau, mdi khodng 16n chia lam 10 khodng
nho, docla 1’.

Hinh 1.2:Vanh dé ngang | - Ngoai ra con ¢6 6¢c khod va cdc oc vi dong.
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2. Can bang mdy | - Dat chan mdy tuong d6i can bing va
o Lo ' chd y 3 6(3 can déu nhau réi mdéi tién
/ hanh can bang mdy.
s ";) - D& éng thuj dai song song vGi hai 6c
) can bat ky.
- Vin hai 6c can nguge chiéu nhau dua
\\\ \\\\\\\ \\\\\\\\\\\\\\\ N bot 6ng thuy dai vao gita.
| - Xoay 90° ¢ may vuong gbéc vdi vi tri 1.
® ¢ |- Van 6c can thit 3 dua bot ong thuy dai
; vio giita.
Hinh 1.3: Ong thuy - Quay bat ky, bot 6ng thuy ciing vao
gitta, coi nhu mdy dd can bang.
- Khi bot 6ng thuy dai vao giilta thi mdy &
vi trf can bing lic d6 bot dng thuy tron
vao giffa.
3. Poc s6 géc trén vanh do _ Vanh do 12 mét vong tron tir 0° - 360°
‘—_I c¢é chia céc vach nho.
= Hz —— | - Du xich 12 mot vach dai 1° duoc chia
I N O T lam 6 khoang bing nhau. M&i khoing
0 1123 4 5 6 16n chia tm 10 khoang nho, doc 1a 1°.
Vi dy: Hz: Vanh d6 ngang doc s6 356° 14°
3 v 1 V: Vanh do dimg doc 93° 14’
I S R S B T Chap vach doc 1a 250° hotic 249° 60°
0 1|2 34 56 Doc 0°00°00°” hosic 359°%60° = 360°
[z | Poc 180°29° 30
5 359 _ Céc thao tac trén duge lip di lap lai
2.3 lan.
I I W
0 1 2 3 4 5 16
| Hinh 14: Anh doc s6
22(i) - 89 337




3. Cac dang sai hong va cach phong ngtra

TT

Hi¢n tugng

Nguyén nhan

Cach phong ngira

Can bang chua
chinh xac

Do chi quan
cla con ngudi

Chi § quay may bdt k¥ hoac 180° ma
bot ong thuy dai va 6ng thuy tron vin

vao gitta mdéi goi la can bang.

2 |Poc s6 chua|Do chii quan | DPoc s6 géc chinh xdc t6i giay.
chudn clia con ngudi
IV. KIEM TRA PANH GIA

Sau khi gido vién huéng dén chi tiét.

- Hoc sinh thao t4c doc 1ap: Chi thanh thao ciu tao cia mdy.

+ Dinh tam mdy, can bang mdy.

+ Doc s§ gbc nhanh, chinh x4c té1 gidy.
- Cho diém timg thao téc.

T Noi dung Piém
1 | Chi ding c4u tao cfia mdy va téc dung timg bo phan 2
2 | Dinh tim m4y, can bang mdy nhanh, dim bao thdi gian 3
3 | Doc 56 géc nhanh, dam bao thdi gian va d6 chinh xdc td1 gidy 5
Cong: 10
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Bai2

CAU TAO VA NGUYEN LY POC 5O
CUA MAY TOAN DAC DAHLTA - 010 B

L. MUC TIEU
- Hoc sinh hiu dugce nhimg kién thic co ban vé c4u tao, tinh nang tdc dung
va nguyén 1y doc s6 clia mdy DAHLTA - 010 B.

- Ren Iuyén k¥ nang thyc hanh v€ dinh tam mdy, can bang mdy va doc s6
goc ngang, géc nghiéng.

- Pam bao an toan may méc thiét bi.

IL. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Hidu dugc céu tao va tinh ning tic dung clia mdy DAHLTA - 010 B.
- Dinh tam may, can bing mdy.
- Nguyén 1y doc s6 cia mdy DAHLTA - 010 B.

ITL. THUC HANH

1. Piéu kién thyc hién

1.1. Pia diém: Tai 16p.

1.2. Thiét bi: Mdy DAHLTA - 010 B, chan m4y.

1.3. Dung cu: Hinh v&, biéu bang, so d6, cdu tao mdy DAHLTA - 010 B.
1.4. Thot gian thuc hanh: 3 tiét.

2. Trinh ty thyc hién

2.1. Cong tic chuin bi: Kiém tra, kiém nghiém may DAHLTA - 010 B,
kiém tra dung cu truéc khi thuc hanh.
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2.2. Trinh tu cong viéc chinh va yéu ciu cén thiét

TT Tén cong viéc

Thiét bi dung cu Yéu cau k¥ thuat

Ciu tao mdy
1 | DAHLTA-010B

Chi déng 3 bd phan
vi tic dung timg bo
phan d6

M4y DAHLTA - 010 B

Dinh tam - cAn bang
may

Can bing chinh xéc

iy DAHLTA - 0
Mdy DAHLTA -010B | ¢ o e vao gitta)

Nguyén 1y doc s6
3 | goc (do, phiit, gidy)

Poc s8 gbc bing
Hioh v& Poc s6 goéc dimg

(chinh x4c tdi gidy) \

2.3. Huong dén chi ti€t thue hign cdc cong viée

( Tén cong viéc

R ]
Hudéng dan

1. Cau tao cla ong kinh

Méy DAHLTA-010 B 1a mdy toan dac ty dong
cho ta anh that. Cau tao giéng nhur mdy kinh vi
Theo - 020 B chi khic 1a cé day cong ngang dé
do khoang cédch va diy cong dé do do chénh cao.

2. Nguyén 1y do khoing
cach va do chénh cao

ip

A4

Hinh 2.1: Ong kinh mdy
DAHLTA - 010B

+ Nguyén ly do:
- Do khoang cich

D = 1001 6= 20015500

D = 100. 0,320 = 200. 0,160 = 32m
-Podé caoh:

h=+- 10. Lo +1-1

h=+-50. Lyse+i-1
Nguyén ly do khodng cdch: day duéi dat dudi
ddy chit E dai, day trén cét mia & dau thi doc s6
0 dé.
+ Vi du: Day dudi dat ding vach s6 12 doc 1,2m,
day trén 245cm doc 1a 2,45m.

hoédc
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Hinh 2.2: Kinh doc s6

C N day dui = 2,45 - 1,20 = 1,25m.
- 120 Khodng céch 1a D= K.l = 100 x 1,25 = 125m
B + Nguyén ly doc s6 géc gidng nhu mdy kinh vi

Theo - 020B

S6 doc trén mia (L) = s6 doc day trén - s6 doc

IV. KIEM TRA DANH GIA

Sau khi gido vién huéng dén chi ti€t.

- Hoc sinh thao tac doc lap, hi€u dugc cdu tao clia mdy, biét can bing mady,
doc s6 géc.

- Goi hoc sinh 1én thao tdc vi cho diém.

TT Noi dung Diém
1 Chi diing c4u tao mdy va tinh nang téc dung timg b phan. 2
2 | Can bing may nhanh - ddm bao thdi gian 3
3 Poc s6 géc, khoéné cach, dé chénh cao h, chinh xég téi 5
giay, mm, ding thdi gian quy dinh
Cong: 10
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Bai 3

PHUGONG PHAP PO GOC PON

I. MUC TIEU

- Hiéu dugc phuong phép do géc don.

- Rén luyén k§ nang thuc hanh vé phuong phép do gée don.
- Pam bao an toan mdy mdée, thiét bi.

IL KIEN THUC CHUYEN MON CHO BAI THUC HANH
- Biét dinh tam mdy, can bing mdy.

- Biét thao tdc do géc don.

- Biét ghi s6 va tinh todn.

M1 PILU KIEN THUC HIEN

1. Pidu kién thuc hién

1.1. Dia diém: San truong.

1.2. Thiét bi: May kinh vi Theo - 020, Theo - 020 B, DAHLTA - 010 B, chan
mdy va mia.

1.3. Dung cu: Hinh v&, thudc dai, & ke, s6 ghi, bit.

1.4. Thoi gian thuc hanh: 2 tiét.

2. Trinh ty thuc hién

2.1. Cong tac chudn bi: Kiém tra, kiém nghiém méy va dung cu.
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2.2. Trinh tu cong viéc chinh va yéu ciu can thiét

’;T Tén cong viéc Thiét bi dung cu Yéu ciu k¥ thuat
1 | Dinh tam mdy, can | - Mdy kinh vi Dit chan mdy twong d6i can
bing mdy Theo - 020 B. bing, dé 3 6c can déu nhau,
- Mia. 18 méi can biang miy (bot
- S8 ghi, buit ong thuy dai vao giita)
2 | Thao tdc do géc don -nt -

Doc s6 géc chinh xdc t6i gidy |

2.3. Huéng dan thue hién cic cong viéc

Tén cong viéc

- o
Hudng dan |

1. Dinh tim mdy, cén
bang mdy

Sau khi dinh tam va can bing mdy, dua s6 doc
vé 0°00° 00".

2. Thao tdc do géc don
Pé mdy ban do trdi (quay
thuén chiéu kim ddng ho).

Hinh 3.1

- Pua s6 doc vé 0°00°00°".

- Nhin vao 6ng kinh diéu chinh day chit thap va
&¢ diéu anh cho r& anh.

- Dua 6ng kinh ngim ti A qua bo phan ngam so
bo. Ding 6c vi dong bét chinh xéc muc tiéu A
docsSlaa(a= 0°%0°00™").

- Pua 6ng kinh ngidm vé€ B tuong ty diing &¢ vi
déng bat chinh xdc muc tieu B doc tri s6 1a b
(b = 67°30°00"").

- Ta ¢6 cong thirc tinh:

B, =b, - a,=67°30"- 0°00°00"" = 67°30’

P€ mdy ban do phai
(quay ngugc chiéu kim
déng hod)

- Dlo 6ng kinh qua thién dinh, d€ mdy ban do
phii dua 6ng kinh ngdm vé diém B ta duoc b,
(b, = 247°30°20™")
- Dua 6ng kinh ngdm vé A ta duoc a, (a, = 180°)
206 By = by - 8, = 247°30°20” - 180°0’

= 67°30°20”
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Nhu vay di do xong 1 14n do ta c6:
_ B + b _ (b;-a,) +(b,-ay)
2 2

67°30' + 67°3020"
B = 5 =67°3010"

B

IV. KIEM TRA DANH GIA

Sau khi gido vién huéng dén chi tiét.

- Hoc sinh thao tic déc 14p, hiéu duge phuong phép do géc don.
- Doc s8 do gdc nhanh.

- Goi hoc sinh 1én thao tdc va cho diém.

TY Noi dung Piém
1 | Dinh tAm mdy, can bing may 3
” Thao tic do géc don, nhanh va chinh xdc téi gidy, dam 7
bédo diing théi gian quy dinh
Céng: 10
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Bai 4

PHUGNG PHAP PO GOC TOAN VONG

L. MUC TIEU

- Hiéu dugc phirong phap do gdc toan vong.

- Ren luyén k¥ ning thuc hanh vé phuong phép do géc toan vong.
- Bam bao an toan mdy mdc, thiét bi.

1L KIEN THOC CHUYEN MON CHO BAI THUC HANH

- Hiéu dugc phuong phap do todn vdng

- Do nita vdng do trai (thuan chiéu kim déng hé) A,B,C,D,A

- Do nita vong do phai (ngugc chiéu kim déng h6) A,D,C.BA

II. THUC HANH
1. Diéu kién thuc hién
1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020, Theo - 020 B, DAHLTA - 010 B,
chian miy va mia.

1.3. Dung cu: Hinh v&, thudc dai, sé ghi, biit.

1.4. Thoi gian thuc hanh: 4 tiét.

2. Trinh tu thyc hién

2.1, Cong tac chudn bi: Kiém tra, kiém nghiém mdy va dung cu.
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2.2. Trinh tu cong viéc chinh va yéu cAu can thiét

TT| Tén cong viee | Thiét bi dung cu Yéu cau k¥ thuiat
1 | Pinh tam mdy, [ - Mdy kinh vi Dat chan mdy tuong ddi cén
cdn bing may- Theo - 020 B . bang, dé 3 &¢c can déu nhau, 16
- Mia mdi can bing mdy (bot éng thuy

_ S8 ghi, bit

dai vao gilra)

2 | Thao tac do géc
toidn vong

-nt - Poc sd gbc chinh xéc 161 giay.

L

2.3. Huéng dan thuc hién cdc cong viéc

Tén cong viéc

Huéng dan

I. Dinh tam, can bang mdy

- Sau khi dinb tam, can bang mady, tién hanh do géc

2. Thao tdc do to&n vong:
* P& mdy ban do tréi.

D @ A
<
5

C
Hinh 4.1

* P& m4y ban 46 phai.

+ Trudng hop s6 hudng 3 < n < 6 (hinh 4-1)

- Dua s6 doc vé 0°00°00°". Nhin vao dng kinh diéu
chinh day chir thap va &c diéu anh cho rd anh.

- Quay mdy dén diém A qua bo phan ngdm so
bo (khod vanh ngdm chudn). Dung &c¢ vi dong
bt chinh x4c muc tiéu A. Doc sd 12 a ghi 58

(a: 0°00°00™").

- Pwra 6ng kinh ngdm v& diém B, ding &c vi
dong bét chinh x4c muc tiéu B, doc s6 1a b ghi
s& (b: 68°30°).

- Tuong tu, quay may dén di€m C, D, A ta doc
duge chi s6 ¢, d, a, ctt dén méi diém biét chinh
xéc muc tiéu doc s8, ghi so.

- Hoin thanh nira vong do trai.

Pao 6ng kinh qua thién dinh, quay mdy ngugc
chiéu kim d6ng hd.

Dua 6ng kinh dén diém A, bat chinh xdc muc
tiéu, doc s6, ghi s6.
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Tuong ty dua Sng kinh dén D, C, B, A, ¢ mdi
diém doc s& ghi so.
Hoan thanh nira vong do phai.
Nhu vay hoan thanh mét vong do.
Huong S, | Sodptrén v-émh_|
do Vi tri may dd ngang
OA TR 0°00°00™
PH 180°00°00” |
TR 82°00°00”
OB PH 262°00°00"
TR 125%0°00”
oc PH 305°00°00”
TR 275°00’00”
ob PH 95°%00°00”
TR 0°00°00”
O [T [ o000

Iv. KIEM TRA DANH GIA
Sau khi gido vién huéng dén chi ti€t

- Hoc sinh thao tac doc 1ap, hi€u dugc céu tao clia mdy, bi€t can bang may,

doc s& géc do toan vong.
- Goi hoc sinh 1én thao téc va cho diém.
| TT Noi dung Piém
1 | Dinh.tam mdy, cn bang mdy 3

béo diing thdi gian quy dinh

2 | Phuong phép do toan vdng, nhanh va chinh x4c t6i giay, dam 7

Cong:

_

10
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Baib

PHUGONG PHAP PO LAP

I. MUC TIEU

- Hiéu dugc phuong phép do géc lap.

- Rén luyén k¥ nang thyc hanh vé phuong phdp do géc lap.
- Pam bio an toan miy mdc, thiét bi.

1L KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Hiéu dugc phuong phép do lap, dé nang cao d¢ chinh x4c ket qua do gbc.
- Biét thao tic do lap.
- Biét ghi s6 va tinh todn.

11I. THUC HANH
1. Diéu kién thuc hién
1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020, Theo - 020 B, DAHLTA-010 B kém
chan mdy va mia.

1.3. Dung cy: Hinh v&, thudc dai, & ke, s6 ghi, biit.

1.4. Thoi gian thue hanh: 4 tiét.

2. Trinh ty thyc hién

2.1. Cong tac chudn bi: Kiém tra, ki€ém nghi¢m mdy va dung cu.
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2.2. Trinh tit cong viéc chinh va yéu cdu cin thiét

TT Tén cong viéc Thiét bi dung cu Yéu ciu k¥ thuat
1 | Pinh tam mdy, can | - Mdy kinh vi Pat chan mdy twong d6i cén
bing may Theo - 020 B bing, dé 3 6c can déu nhau,
- Mia. r6i mdi can biang mdy (bot

- S8 ghi, biit. - | ong thuy dai vao gilta).
2 | Thao tac do ldp -nt - Poc s goc chinh x4c téi gidy.

2.3, Huéng dan thuc hién cdc cong viée

Tén cong viéc Huéng dan
1. Dinh tam mdy, ¢an Sau khi dinh tAm mdy, can bing mdy tién hanh
bing mdy do gbéc
2. Thao tac do lap _ Po géc rieng biét AOB, BOC, COD, DOA
2.1. D& may ban do trdi | - Dua s& doc vé 0°00°007, (khod vanh do ngang).

Nhin vio 6ng kinh diéu chinh day chit thap va
&c diéu anh 1am cho rd anh. Ngam chudn téi A,
doc tri 56 13 a (a = 0°0°00”). (M& vanh do ngang).
- Quay mdy t6i diém B qua bo phan ngim so bo,
dung 6c vi dong bit chinh xdc myc tiéu B, ghi
sé (b = 68°32°00”) diing dé kiém tra.

_ Khod vanh d6 ngang, m& vanh ngdm chuén quay
Hinh §.1 méy t6i diém A (khod vanh ngém chudn) ding 6c
vi dong bét chinh x4c myc tiéu khong doc s6.

- M& vinh do ngang, m® vinh ngdm chudn
quay méy t6i diém B (khod vanh ngam chudn)
ding Gc vi dong bat chinh xdc muc tiéw B,
khong doc so.

_ Nhu vay AOB di do dugc 2 lan.
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2.2. D& may bin do phai

- Tuong tu cho dén p lan lap lai, doc 56 cudi
khi ngdm v& B sau p lan lap lai 1a b, vi du: (b
= 205°36') ta cé cong thitc:
0 ' 0 '
B, = b-a _ 205 363—000 = 68%3
p

- Pdo 6ng kinh qua thién dinh do géc 8 véi p lan
lap lai (mA 8’ = 360°- B).
Goi B 1a diém ddu, A 1a diém cuéi.
Dua 8ng kinh ngdm t6i diém B doc duge tr1 s6 12 b’
ghi vio s8 (dé kiém tra). Vi du: b’ = 25°36’
- M& vanh ngam chudn ngdm t6i A, (khod vanh
ngim chuin) diing 6c vi dong bit chinh x4c muc
titu A doc s61a a’ ghi s6 (Vidu: a' = 317004 )
diing dé kiém tra
- Khéa vanh dé ngang, m& vinh ngdm chuidn
quay may theo chiéu kim déng hé ngdm téi B
(khod vanh ngim chudn) ding 6c vi dong bit
chinh x4c muc tiéu B, khong doc s6.
- M& vanh dé ngang, mé vanh ngdm chudn ngdm
t6i A (khod vinh ngim chudn) diing &c vi dong
ngim chinh xdc muc tiéu A, khong doc s6.
Nhu vay gée BOA da do duge 2 lan. Cif ti€p tuc
nhu vay sau p ldn lap lai, s6 cudi cing khi ngdm
vé A doc duoc la a’. (a’ = 180°).
Ta ¢6 £ (a’- b’)/p trong dé a’ + n.360° ma du
xich da vuot qua tri s6 O ca vanh d¢ ngang. S8
14n n 12 bao nhiéu phai dua vao tri s6 géc do
kiém tra d€ x4c dinh.
Vi ta mudn ¢6 géc Bnén géc B ¢6 thé tric

— ¢ trong dé
b +(p—-n)360° —a’

P

ti€p tinh theo cong thirc B, =

b’+ (p-n).360% B, =
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25°367 + (3-2) 360° - 180° _ 385°36° - 180"
p.= 3 =5 3
8= 205;36’ _ 68932
Nhu vay tri s6 géc AOB khi do p lan lap la:
p= B+ B _ 6832 + 68°32° _ 683"
2 2
Nhu vay hoan thanh mét vong do.
Vi du: Ban do6 trai
A B
Lin 1: 0°0°00” 68%32°00”
Lin 2: 68°32°00" 137°04°00”
Lin 3: 137°04°00” 205°36°00”
Ban 46 phai:
A B
Lan 1: 317°04° 25°36°
Lin 2: 248°32° 317°04°
Lan 3: 180°00° 248%32

IV. KIEM TRA DPANH GIA

Sau khi gido vién huéng dén chi tiél.

- Hoc sinh thao tac doc 1ap, hiéu duoc c&u tao chia mdy, biét can bing may,
doc s géc do lap.

- Goi hoc sinh 1én thao tdc va cho diém.

TT Noi dung Diém
1 | Dinh tam mdy, can bang m4y 3
2 | Thao téc do lap, nhanh va chinh x4c t6i gidy, dam bao ding 7
thoi gian quy dinh
Cong: 10
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Bai 6

PO GOC PUNG

I. MUC TIEU

_Hiéu dugc phuong phép do géc dimg.

- Rén luyén k¥ nang thuc hanh vé phurong phép do géc ding.
- PAm bao an toAn mdy mdc, thiét bi.

1L KIFN THOC CHUYEN MON CHO BAITHUC HANH
_ Hiéu dugc phuong phép do géc ding

_ Po thuan kinh va do déo kinh

- Biét ghi s6 va tinh todn

JIL. THUC HANH

1. Diéu kién thuc hién

1.1. Pia diém: San truong.

1.2. Thiét bi: May kinh vi Theo - 020, Theo - 020 B, DAHLTA - 010 B,
chan mdy va mia.

1.3. Dung cu: Hinh v&, thudc dai, & ke, s& ghi, biit.

1.4. Thoi gian thuc hanh: 3 tiét.

2. Trinh tu thuc hién

2.1. Cong téc chudn bi: Kiém tra, kiém nghiém méy va dung cu.
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2.2. Trinh ty cong viéc chinh va yéu cau can thiét

TT | Tén cong viéc | Thiét bi dung cu Yéu cau k¥ thuat
1 | Dinh tam may | - May kinh vi Pit chan may twong doi cén
can bing mdy | Theo- 020 B bing, dé 3 6c can déu nhau, roi
- Mia. méi can bing may (bot 6ng thuy
- S8 ghi, bt dai vio giffa)
2 | Thao tac do -nt - Doc s6 gbc chinh xéc t6i gidy.
géc dimg

2.3. Huéng dan thuc hién cic cong viéc

Tén cong viéc

- |

Hudéng dan

1. Dinh tam mdy, can bang mdy

Sau khi dinh tam mdy, can bing mdy, ti€n
hanh do gbc ding

2. Thao téc do géc dimg

- D& may & ban do trii

- Pua 6ng kinh ngdm mot diém M trén
cao, diing d¢ diéu chinh day chit thap cho
that rd nét, ding 6¢ diéu anh, 1am 15 anh.
Doc s6 géc: Do, phiit, giay. Vi du: 78°

- D& méy & bin do phai

- Pao 6ng kinh qua thién dinh, ngam lai
diém M bit chinh x4c muc tiéu, doc so do,
phuit, giay. Vi du: 282°.

Ap dung cong thic tinh géc dimg:

- 180°) - TR
V= (PH l2 ) ©
V= (282“—1820") -78°  _ 120

(PH - 180" + TR
2
4] ] 0
_(282°- 130 ) +78_ oo
(1a liic 6ng kinh that ndm ngang) thi 4p dung
2 cong thite (a) hodc (b) sau:
V=(PH- 180 -MO = (282° - 180% - 90°

Hoic néu biet MO =

=12° (a)
V=MO-TR=90°-78"=12° (b) |
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IIL KIEM TRA DANH GIA
Sau khi gido vién huéng din chi ti€t.

- Hoc sinh thao téc doc 1ap, hiéu dugc cu tao clia méy, bi€t can bing may,
doc s6 géc do dimg.

- Goi hoc sinh 1¢n thao téc vi cho diém.

TT Noi dung “ Piém
1 | Dinh tam mdy, cAn bing miy | 4
2 | Thao tdc do géc dimg, nhanh va chinh xéc t6i gidy, dam bao 6
diing thdi gian quy dinh
Cong: 10
Bai tap

1. Cho g6c phuong vi clia canh AB, o, = 45°. Tinh géc phuong vi nghich clia AB 12 cigs.

2. Cho gbe phuong vi nghich cla canh AB, gy = 230°. Tinh gbc phuang vi thuan.

3. G6c phuong vi thuc clia AB, A,y = 50°, géc thu hep kinh tuyén y = 15", Tinh g6c
phuong vi tir cha AB {o.p).

4. Biét goc phuong vi clia canh AB: a,g = 310°, géc phudng vi canh AC: o, = 260°
Tim g6c kep giita AB va AC.

5. Tinh goc phuong vi clia canh tam giac ABC biét a,s = 110° va cac goc B, = 66° gbc
B, = 60° gbc ;= 54°. '

6. Tinh toa dd diém B, cho biét toa 4 diém A x, = +150,00m, y, = -150,00m, khoang
cach Dyg = 210,10m, gbc phuong vi ap = 135°55'.

7. Tinh géc phuong vi cia cac canh tam giac ABC cho biét a,g = 240°30"; B, = 60°20",
B, = 60°10'; B,= 59°30".

8. Tinh géc phuong vi cla cac canh tam giac ABC cho biét a,, = 85°20°; By = 55°30";
B,= 63°15"; B,= 61°15".
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9. Trong tam giac ABC biét géc dinh hudng cia canh AB 13 o, = 132°30°007;
tpc= 205°30",
- V& hinh minh hoa
]
- Hay tinh géc BAC (B,).
10. Bit gbc¢ dinh hudng clia duong thang CD 12 ap = 222°33'45°
- Hay vé hinh minh hoa. '
- Hay tinh géc dinh huéng clia dugng thing DC 13 aqc.
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Bai 7

DO CHIEU DAI BANG MAY

1. MUC TIEU

_ Hiéu duge phuong phép do chiéu dai bang may kinh vi Theo - 020,
Theo - 020 B, Toan dac DAHLTA - 010 B.

- Rén k§ nang thyc hanh vé do chidu dai trong may c6 day cung thi cv
théing va cong dé do khoéng cich.

- Pam bdo an todn mdy méc, dung cu.

1L KIEN THUC CHUYEN MON CHO BAI THUC HANH
_ Hiéu duoc phuong phip do chiéu dai trong may

- Po chiéu dai bang ludi chi:

+ LAy s6 doc day trén, s6 doc day duéi.

+ Dé&m s6 trén mia.

II1. THUC HANH
1. Diéu kién thuc hign
1.1. Dia diém: San trudng (thye dia).

1.2. Thiét bi: Mdy Kinh vi, mdy DAHLTA - 010 B, chan mdy va mia.

1.3. Dung cu: Thudc dai, thudc do dd ¢6é nim, kim, kep to, chi, tdy, gidy
troky...

1.4. Thoi gian: 6 tiét.
2. Trinh tu thuc hign

2.1. Cong tac chun bi: Kiém tra, kiém nghigm mdy méc, dung cy.
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2.2. Trinh tu cong viéc chinh va yéu cau k¥ thuat

TT | Tén cong viéc

Thiét bi dung cu

Yéu cau k¥ thuat

Cédu tao mia va
cédch doc sd mia

- Mdy kinh vi,
chan mdy + mia
- 88, biit

| chinh xdc (céc khoang chia

Mia di qua kiém nghiém

déu nhau)

Po khoang céch

-nt -

tr may dén mia

Po khoang cich phai dam bao
d6 chinh x4c tdi dm

2.3. Huong dan chi tiét thuc hién cong viéc

Cong viéc

Hudng dan

1. Cau tao mia va cdch doc s6 mia

15

Hinh 7.1: Mia

- Mia dai 3m mit chinh son mau
trang réi diing khuon mau hodc may
dé chia thanh nhiéu khoang 1én la
1dm = 10 em.

- M&i khoang 1én lai chia thanh 2
nhém, mbéi nhém gém 5 khoang nho.
+ 1 chit E 14 5 khoang nho, doc Scm

+ 2 vach den cong 3 vach tring thanh
5 khoang nho, doc 3cm.

Téng cong la 10 khodng nho, doc la
10cm.

Nhur vay tir ddy E dai nay dén ddy E
dai kia doc 12 10em ¢hinh 7-1).

3 diém g6c cha mia ghi tri s6 1a Ocm
Ct cich 1dm = 10cm lai ghi mo6t con
8, cho dén hét, s6 cudi ciing ghi 29 cm.
Vi du; Pé day dudi vio déy chit E dai
diing vach 10 doc 13 1m, con day trén
cét vao 6 nio thi doc s6 & 6 dé.
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C-IT

)

Hinh 7.2 : Do khodng cdch trong
ong kinh bdng 2 ddy ngang doi xing

v ddy ngang gita

Vi du: Cét & day 255cm doc 12 2,55m
s6 doc trén mia 1 = s6 doc day trén - s6
doc day dudi = 2,55 - 1,00 = 1,55m
Khoang cach tir mdy dén mia:

D=Kl

D=100x 1,55 = 155m

t—_._"c

2. Po khoang c4ch t mdy dén mia

——h
] et T iy (V) ol by

Hinh 7.3

Sau khi dinh tAm mdy, can bang mdy
ta tién hanh do khodng cdch tiu may
dé€n mia.

Pua s6 doc vé 0°00°00”’. Nhin trong
&ng kinh diéu chinh 16 day chir thap va

.| 6¢ diéu anh.

Dua 6ng kinh ngdm vé diém mia qua
b6 ph4n ngim so bo (khod vanh ngam
chuin).

D& day dudi vio duéi ddy chir E dai
bat ky.

Day chi trén cat & dau thi doc s6 & d6.

Vi du : Cich 1: Dé day duéi ding vach
10 doc ia Im.

Day trén cét bt ky & dau thi doc s6
d6. V{ du day trén cét & 262cm doc la
2,62m.

S6 doc trén mia 1 = s6 doc day trén -
s8 doc day dugi = 2,62 - 1,00 = 1,62m

Khoang céch tir may dén mia

D=K.! =100x 1,62 = 162m
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Cich 2: Dung &c vi dong dé day dudi
viio ding ddy E dai bét ky, day trén cat
& dau thi d€m luon (nhé c6 s6 18). Tix
day E dai nay dén déy E dai kia doc 1a
10m; 20m; 30m... con 1& mot chir E
doc 13 Sm.

Téng cong 12 35m.

Chd §: Khi do ngoai thyc dia ding
cdch dém s6 trén mia 12 nhanh nhét.

2.4. Céc dang sai hong va cach phong ngira

Hién tugng Nguyén nhan Phong ngiua
May khong | Dat méy khong can do ngudi | Dat may can.
cAn bang do khong bi€t c4ch diéu chinh | Chd §: chan mdy phai dé can
hodc dé chan mdy can bing v | bing 3 6¢ cin déu nhau.
3 6¢ can khong déu nhau.
Dé day chi | - Khong khod ong kinh. - Khod 6ng kinh lai mdi
duéi khoéng | - Khong biét vin &¢ diéu chinh. diéu chinh duoc day chir
ding  vach | _ Do ngudi dat mia nghieng. | 4P 1én xudng.
chén - Van 6¢c diéu chinh ién
hoic xuéng vio cho day chi
duéi tring véi vach chin.
Iv. KIEM TRA PANH GIA

Sau khi gifo vién huéng din chi tiét.

- Hoc sinh thao tdc do doc ap, rén k¥ ning thuc hanh, do khodng céch tir
may dén mia, v6i yéu clu thép (dam bao d6 chinh xdc, khong tinh thoi gian).

- Hoc sinh do nhanh d4n véi yéu cdu cao hon, dam bao thoi gian va do
chinh x4c, doc t6i cm.

- Dénh gid ket qua: M3i 16p chia thanh 5 18, goi dai dién méi té 1 dén 2
hoc sinh lén thao téc, kiém tra 10 hoc sinh & tiét cudi cing.
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Trong qué trinh thuyc hanh chia 5 6, da ¢6 té trudng cdc t hudng dan
thém thie hanh cho hoc sinh cia té minh, d€ b sung Ki€n thifc cho nhau va
hoc hdi 14n nhau.

Két qud ddnh gid cho diém bing cdc tiéu chi ¢ bdng sau

TT| Chitieu | Do chinh xac Thoi gian biém | Diem | Kha
: yéu | TB | gioi
1 | Pinhtam - | Bot nuéc vio | Nhanh, gon, dam X
Can biang | gilia béao diing thdi gian
may quy dinh
2 | Pokhoang | Chinh xdc Nhanh, gon, ding X
cach tr may thi gian
dén mia.
+ Pé&n tir | Chinh x4ac Khong diing thdi X
day dudi 1én | dé€ncm gian
day trén Khong chinh | Khong diing thoi X
Xdc gian
+ Pokhoéang | Chinh xéc Pidng thoi gian X
cich=day | Khong chinh X
trén - day x4c
dudi
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Bai 8

PO CHIEU DAI
BANG THUGC THEP (THUOC DAY)

L. MUC TIEU
- Hiéu duoc phuong phép do chiéu dai bang thudc thép.

- Rén luyén k¥ nang thyc hinh vé do chiéu dai bing thudc thép (thude day),
dam bao yéu cédu ky thuat.

- Dam béo an toan mdy méc, dung cu.

1L KIEN THUC VE CHUYEN MON CHO BAI THUC HANH

_ Biét duoc phuong phdp do thudc day gém c6 it nhét 12 2 nguwdi do va 10
c4i coc sét (hodc coc tre).

- Thao téc do ding hudng AB.

IIL. THUC HANH

1. Piéu kién thyc hién

1.1 Dia diém: San trudng (thyc dia).

1.2. Thiét bi: M4y Kinh vi, chan mdy.

1.3. Dung cu: Thuéc day (thudc thép) loai 20m, 30m, 50m...
1.4. Thoi gian: 3 tiét

2. Trinh tu thue hién

2.1. Cong tac chudn bi: Thudc day va thudc thép, s6 ghi, but.
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2.2. Trinh tu cong viéc chinh va yéu cau k§ thuat

TT | Tén cong viéc Thiét bi dung cu Yéu can ky thuat
1] {Ciu tao thuéc | Thude dai 30m, 20m, 50m | Thudc dai 20m da
day, thép Coc sat (tre): 11 céi qua kiém nghiém
2 | C4ch doc s6 mét | S8 ghi, bt Poc chinh x4c t6i cm
2.3. Hudng dan chi tiét thye hién cong viéc
Tén cong viéc Hudng dan

1. Céu tao thudc day
(thuée thép)

Thuéc dai 20m, 30m, 50m déu c6 chia cdc m, dm,
cm, mm déu nhau di duoge kiém nghiem. S8 do la
m, s6 den 13 cm, cach ghi s6 khdc véi mia 1a s6 O
cha thudc day ngang tir ddu mat cha thudc.

2. C4ch do chiéu dai
bing thude day (thudc
thép)

L]

Ap—

Hinh 8.1

Vi do dai clha thuéc ngin hon chiu dai dudng
thing AB nén phai dinh huéng dudng thing bing
mat hoic bang mdy (hinh 8-1). -

Phuong phép do: Cong téc do cin it nhét 1a 2 nguoi,
ngudi cdm ddu thuée 6 vach (0) goi la ngudi di
“sau”, ngudi nay ding mot que sat gilt chat déu thude
sao cho vach “0” clia thude tring véi tam dinh coc A.
Mot ngudi cAm déu thuée vach “20” va 10 que sit
goi 12 ngudi di trude, ngudi nay kéo cang thude cho
thuéc nim ngang theo ding huéng AB, sau d6 cam
1 que sat tai vach 20. Ngudi di sau nhé que sit. Ca
2 cling tién vé B.

Khi ngudi sau dén noi que sit ma cim thi ho ding
lai va thao téc do nhur lan truéc.

Tiép tuc do cho t§i doan cudi cing.

S8 que st trong tay ngudi sau 1a 10 cdi chinh 1a s6
14n dat thudce lic d6 méi ghi s6, mudn do ti€p ngudi
sau phai trao 10 que sét cho ngudi trude. Néu doan
cudi ciing ngan hon do dai cta thudc thi can ¢ vao
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am dinh coc B dé doc s0 trén thuéce 1a 1é, vi du la
12,3 m.

Vi du: Sau khi do xong doan AB trong s& ghi 1 1an
frao bo que sat va trong tay ngudi sau 1a 30 céi va
doan 1& 12 12,3m

AB = 20x10 + 20x3 + 12,3=272,3m

2.4. Cac dang sai hong va cach phong ngira

r o . ; . N |
Hién tuong \ Nguyén nhan \ Cach phong ngua |

Paoc sai (nhdm), ghi nhim | Do khong chi ¥ Cin ném duge cdu tao
cha thudc day

Do do nhiéu 14n
nén cé sai s0

Loai trir sai s6 bang céch,
do di, do vé

Po nhiéu 14n c6 sai s8.

1v. KIEM TRA DANH GIA

Sau khi gido vién huong din chi tiét.

- Hoc sinh thao tac do doc lap, rén ky nang thuc hanh, do khoang cach tir
may dén mia, voi yéu cAu thép (dam bao do chinh x4c, khong tinh thoi gian).

- Hoc sinh do nhanh dén v6i yéu clu cao hon, dam bao thoi gian va do
chinh xéc, doc t6i cm.

- D4nh gi4 két qud: Goi hoc sinh 1én thao téc dai dién mdi t8 1 dén 2 hoc
sinh, 16p dia chinh 38T, chia 5 8, s& kiém tra 10 hoc sinh & ti&t cudi ciing.

Trong qué trinh thuc hanh chia 5 t8, da c6 té trudng cac t8 huéng din thém
thyc hanh cho hoc sinh ciia t& minh, dé bd sung kién thic cho nhau va hoc hai

14n nhau.
'émq
2 | Biét phuong phép do thuc day (do di va do vé)

\ bi
|
|
Cong: T 10

Két qud ddnh gid cho diém béng cdc tiéu chi sau

TT Noi dung

1 | Biét cfu tao cha thudc day, thudc thép

~ | W




Bai 9

PO CAO THUY CHUAN

1. MUC TIEU

- Hoc sinh hiéu dugc phwong phép do thuy chudn (do cao hinh hoc).
- Rén luyén k§ nang thire hanh vé do thuy chudn.

- Dam bao an toan mdy mdc thi€t bi.

IL KIEN THUC CHUYEN MON CHO BAI THUC HANH
- Biét do cao phia truéc: Trén mat dat cdch nhau 30 - 40 m dong 2 coc dat

m4y tai A, mia tai B sau d6 déi cho nhau.
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- Bi€t do cao i gilta c6 nghia la A, M, B khong thing hing.
- Po cao tir gifta gdm nhiéu tram mdy.

1IL. THUC HANH

1. Diéu kién thuc hién

1.1. Pia diém: Thuc dia.

1.2. Thiét bi: M4y thuy chudn, chan mdy, mia.

1.3. Dung cu: Sé ghi, bit, thuéce dai, thude do 46 ¢6 nidm.
1.4. Thoi gian: 4 tiét.

2. Trinh tu thyc hién

2.1. Cong tac chudn bi: Kiém tra, kiém nghiém mdy.



2.2. Trinh ty cong viéc chinh

TT | Tén cong viéc Thiét bi, dung cu Yéu cau k¥ thuat

1 | Pat vi can bing | - Mdy thily chudn, chan mdy | - Do cao thuy chudn
may - Mia phéi dat duge do
. C4c dung cu do: thudc do chinh x4c t&i mm
do ¢6 num, thudc dai, éke

2 | Thao tic do cao -nt - Né&u c6 sai sd phél
thuy chudn nim trong sai sO
| . cho phép

2.3. Hu6ng dan thuc hién cic cong viéc

- ]
Tén cong viéc Hudng dan
1. Dat va can bang may Sau khi dit va can bang mdy ti€n hanh do
do cao
Phuong phép do cao. Mudn xéc dinh hiéu s6 do cao giita 2 diém
- Do cao phia truge AvaB.

Dat mdy tai A, mia dattai B (hinh 9-1)

Tai A do d6 cao mdy i bing mia.

Bua Ong kinh ngam dén diém B bang bo
phén ngam so bo, (khoa vanh ngam chuan).

_ | Nhin viio 6ng kinh diéu chinh cho 0 day chit
#h NP thap va ding 6c di€u anh lam cho rd anh,

M thiy chudn g
Hinh 9.1 ding 6c vi dong bat chinh x4c muc tidu B.

Didu chinh cho hai nhédnh cta parab&n
cham nhau, doc luén s6 d6 (hinh 9-2).

Poc s6 do cao trén mia bang day ngang
giira la | (tinh tir mat dat dén truc ngm).

Hiéu s6 do cao gilta 2 diém A va B Ix

hyg=i-1
Vidu:hye=1,4-12=+02m hoac
ap=14-17=-03m |
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D4u (+0,2) ¢6 nghia 13 diém dat miy A
thap hon diém dat mia B.

D4u (-0,3) cé nghia 1a diém dait mdy A cao
hon diém dat mia B.

Ta c6 d6 cao diém B 1a: H=H, + h,y

- Do cao tir gilta
+ 1 tram may

Hinh 9.3

M4y dat gitta A vd B, nhung khong c6
nghia 13 A, M, B théng hang (hinh 9-3).

Sau khi can bing mdy. Dua dng kinh ngam
vé B, bing b6 phan ngim so bo.

Nhin vio &ng kinh xoay 6c¢ diéu chinh cho
rd day chir thap, xoay 6c di€u anh 1dm rd
anh. Diing 6c vi dong bét chinh xdc muc
tiéu B (mia). Khi 2 parabdn cham nhau, doc
luén s8 dé.

Poc s6 do cao trén mia bang day ngang
giftala b (b= 1,8m).

Dua 6ng kinh ngdm vé& A, ding 6¢ vi dong
bit chink xdc muc tiéu, doc s6 dO cao trén
mia bing day ngang giita 12 a (a = 2,2m).
Hiéu s6 d6 cao giita A va B c6 dd chénh cao:
hyg=a-b; Hg=H ,+h,,
Vidu:hg=22- 1,8 =+04 m; biét H, = 5m
Hy=5+04=54m.

+ Nhiéu tram méy.

_—
L

A

H,

Mal iy chwd poic

Hn

Hinh 9.4

Gilta A vA B qud xa nhau, hodc do cac
chénh nhau rit 16n. Phai dat nhiéu tram do,
méi do dugc h,y goi 13 d6 cao phic tap
(hinh 9-4).

Sau khi can bing mdy, nhin vio 6ng kinh,
xoay 6c diéu chinh cho day chif thap ro nét,
xoay 6c diéu anh 1am cho 15 anh.
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Pua 6ng kinh ngim vé diém B, bing bo
phan ngim so bo. Ding 6c vi dong bat
chinh x4c muc tiéu B,. Diéu chinh cho 2
nhdnh ciia parabén cham nhau Ia lic bot
6ng thuy vao giita, doc luodn s6 d6.

Do doc s8 do cao trén mia bing day ngang
gitta la by.

Dua 6ng kinh nghm vé& diém A, bit chinh
x4c muc tiéu, diing 6c can cho 2 parab6n
cham nhau, doc luén s6 dé, ta doc duoc a,
tac6h,=a,-b,.

Chuyén méy dén tram mdy M, thao tic
tong tu ta co

h,=a,-b,
h3=33-b3
hy=2a,-b,

h,p= Za-—Zb

IV. KIEM TRA PANH GIA

Sau khi gido vién huéng din chi tiét.

- Hoc sinh thao tdc do doc 1ap, rén k¥ nang thyc hanh, do chénh cao, vdi
yéu céu thép (dim bio d¢ chinh xéc, khong tinh thdi gian).

- Hoc sinh do nhanh dén véi yéu cdu cao hon, dim bao thdi gian va do

| chinh xdc, doc téi cm.

- Panh gié két qua: Goi hoc sinh 1én thao tdc dai dién mdi t8 1 dén 2 hoc
sinh 16p dia chinh 38T, chia 5 t6, s& kiém tra 10 hoc sinh & ti€t cudi ciing.

Trong qud trinh thyc hanh chia 5 18, di ¢6 t6 trudng céc 8 huéng din thém
thic hanh cho hoc sinh cia té minh, dé b sung kién thiic cho nhau va hoc hoi
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Két qud ddnh gid cho diém bdng cdc tiéu chi sau

TT Noi dung Diém
1 | Patmdy vd can bang mdy chudn (bot nudc vao giita) 3
2 | Phwong phdp do cao phia trudc 3
3 | Phuong phdp do cao tir giffa ’ 4
‘ Cong: 10
Bai tap

1. Tinh dé cao cta diém B khi biét db cao cla didm A: H, = 5.000mm: s& doc trén
mia d A. a = 1.000mm; b = 300mm.

2. Do thang biing tir A - B phai dat 4 tram may. Cac s lidu trén mia doc dugc:

a, = 1.600mm, b, = 900mm;  a,= 700 mm; b, = - 600mm

a;= 1.800mm; b, = 1.100mm; a,=500mm; by =- 700mm

Tinh dd cao diém B, biét 4 cao chia A1 H, = 5.000mm (v& hinh)

3. Khi do duding do thily chudn hang 4 dai L = 4000mm. G0 sai s6 f, = -27mm. Xem két
qua do nay cb dat yéu cau khéng, bi&t réng sai s6 cho phép f,= £ 20+/L mm

4. Biét do cao diém A : H,= 5.000mm; gilta A va B hai lan @&t may va doc dudc cac
is6 a,=800;b, = 502; a, = 1.000; b,=770

Tinh 86 chénh cao trung binh gilta A va B. Tinh 9 cao clia diém B

5. May @4t tai A va chiéu cao i = 1.550mm; doc s6 trén mia dyng & B 1a b = 1.230mm.
Bi&t do cao diém A H,= + 5.000mm. Tinh d¢ cao diém B

6. Po tir A — B c6 6 tram may cac sd lidu doc dugc nhu sau:
a,= 1.200mm b,= 700mm

a,= 1.300mm b,= 1.100mm

a,= 1.500mm b; = 800mm

a, = 1.600mm b, = 1.000mm
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a5 = 300mm bs=1.200mm

ag = 630mm hg= 1.200mm

Tinh d6 cao diém B (Hp) biét H,= 5.000mm

7. Khi do duding do thily chugn dai 4 bac L = 900m; ¢6 sai sd f, = + 39mm. Danh gia
két qua do nay, biét riing sai sd cho phép f,= £ 25mm JL

8. Khi do ludng giac, dat may & A, cé chiéu cao iy = 1.400mm, doc mia & diém B
dugc 1 = 2.040mm; n = 1.768mm va gbc dimg v = 4°27°

Tinh d6 cao didm B; biét d6 cao diém A : H, = + 5.000mm

Tinh theo cong thitc Hg = H,. i ken.sin2x+ -1,
2
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Bai 10

PO CAO LUONG GIAC

I. MUC TIEU

_ Hiéu duoc phuong phép do cao luong giac.

- Rén luyén k¥ nang thuc hanh vé do cao lugng gidc.
- DAm bao an toan mdy méc, thi€t bi.

I1. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Xd4c dinh hiéu s& do cao giita hai diém A va B.

- D4t méy c6 vanh d¢ ding tai A dyng mia tai B, goi i 1a d6 cao méy, 11a
d6 cao cla diém ngam M.

- v 12 géc ditng tuong tng V6i truc ngim diém M.
_ s Ja khoang cdch bang tir A dén B.

1. THYC HANH

1. Diéu kién thuc hién

1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020 B, m4y toan dac DAHLTA - 010 B.
1.3. Dung cu: Thudc dai, thuéc do 4o ¢6 nim, s6 ghi, biit.

1.4. Thoi gian: 2 tiét.

2. Trinh tu thyc hién

2.1. Cong tac chuén bi: Kiém tra, kiém nghiém mdy va céc dung cu.
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2.2. Trinh tu cong viéc chinh

TT Tén cong viéc

Thiét bi dung cu Yéu cau k¥ thuat

1 | Dinh tdm may,
cin bang may

May kinh vi Theo - 020 B | Pam bao do chinh
Midy DAHLTA - 010 B x4c tél cm

2.3. Huong dén chi tiét thuc hién cic cong viéc

Tén cong viéc

Huéng dan

1. Dinh tam may,
can bing mdy

Sau khi dinh tam v can bing mdy, ti€n hanh do
cao lugng giic

2. Phucng phdp do cao
lugng gidc

Hinh 10.1

Muéhn x4c dinh hiéu s6 d6 cao giirta 2 di€m A va
B (hinh 10-1).

+ D& may vi tri ban do trdi:
- Pat mdy tai A, dua 6ng kinh ngdm muc tiéu
B’ (kho& vanh ngim chudn) ding 6c vi dong
b4t chinh x4c muc tiéu B’, doc s6 chiéu cao
tréen mia 1a1 (1= 1,5m); hjg =% 10 1hy,
- Do goc ditng v (TR = 78°30")
+ Dé mdy vi tr{ ban d¢ phai:
- Pua 6ng kinh ngdm lai diém M trén cao, diing
5c vi dong bat chinh xdc muc tiéu, doc s trén
mia 12 282°30°. (PH)
+ Do chiéu dai nghiéng D = 240m
+ Do chiéu dai ngang S = D.cosv = K.Lcos®v
+ Do d6 chénh cao hyg =Stgv+i-t
hap= K.lcos’v.tgv +1i -t
= K.l.cosv.sinv+1 -t
=1/2K.IL sin2v+i-t

Hg = H,+ h, trong d6 k: 12 hing s6 (k = 100)

I: hiéu s6 doc day trén va day dudi.

v: gbc ding.

t: chiéu cao t mat dat dén diém ngém.
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IV. KIEM TRA VA DANH GIA

Sau khi gido vién huéng din chi tiét.

- Hoc sinh thao tdc do doc 1ap, rén k¥ nang thyc hanh, do khoang cédch tir
mAy dén mia, v4i yéu cu thip (dam bao d9 chinh x4c, khong tinh thi gian).

- Hoc sinh do nhanh dén véi yéu cdu cao hon, ddm bao thoi gian va do
chinh x4c, doc t6i cm. '

- Danh gi4 két qua: Goi hoc sinh 1én thao téc dai dién mdi té 1 dén 2 hoc
sinh 16p dia chinh 38T, chia 5 16, s& kiém tra 10 hoc sinh & ti€t cudi cling.

Trong qué trinh thirc hanh chia 5 t6, da ¢6 t8 truéng céc t6 huéng dan thém
thuc hanh cho hoc sinh clia t6 minh, d€ bd sung kién thic cho nhau va hoc hoéi

14n nhau.

K&t qud ddnh gid cho diém bdng cdc tiéu chi & bdng sau

- Can béng
may

vao giffa

dinh

ding thoi gian quy

.y .2 : Kha
TT| Chitien | D0 Chinh Thoi gian Diém | Diém

xac yéu TB | Gisi
1 Dinh tam | Bot nudc | Nhanh, gon, dam bao X
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Bai 11

HAI BAI TOAN THUAN, NGHICH TOA PO

I. MUC TIEU

- Hoc sinh hiéu duge phuong phép tinh toa d6 clia 1 di€m B khi biét toa do
clia 1 di€m A, chiéu dai nghiéng D va 1 géc a.

- Rén Juyén k¥ ning thuc hanh tinh todn nhanh, biét sit dung mdy tinh.
- Pdm bao an toan m4y tinh va tai liéu.

IL KIEN THUC CHUYEN MON CHO BAI THUC HANH
- Hiéu duoe tinh ning, tdc dung clia may tinh.

- Cac phuong phdp tinh to4n.

- V& hinh khi lam bai t4p.

- Nhé lai céc cong thirc lugng gide da hoc.

III. THUC HANH

1. Didu kién thuc hién

1.1. Pia diém: Tai 16p.

1.2. Thiét bi: M4y tinh k§ thuat Fx - 500 MS.

1.3. Dung cu: Thudc dai, & ke, thudc do d6 ¢6 nim, s6 ghi, biit.
1.4. Thoi gian thuc hanh: 4 tiét.

2. Trinh tu thuc hién
2.1. Cong tdc chudn bi: Kiém tra mdy tinh v dung cu trude khi thuc hanh.
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2.2. Trinh ty céng viéc chinh va yéu cau can thiét

TT| Tén cong viéc Thiét bi dung cu Yéu cau ky thuat

I | Céch sit dung mdy | M4y tinh k¥ thuét
tinh k¥ thuat Fx - 500 MS.

2 | Phuong phdp tinh | Thuéc dai, s6 ghi, | Chinh x4c (t6i mm d6i véi

toan bt

chiéu dai, t6i gidy doi véi goc)

2.3. Huéng dan chi tiét thue hién cac cong viée

Tén cong viéc

Huéng dan

1. Cach su dung médy tinh
+ D41 phit, giay ra s6 thap
phan

+ Ddi s6 thap phan ra phit,
giay

Vi du: 124°18” ra 124°3

Str dung may fn s 124 an phim d6-phiit-gidy
sau dé 4n s& 18 réi vao phim do-phiit-giay ra
124.3.

Nguoc lai mudn tinh tir 124°3 ra 124°18 4n s6
124,3 sau dé &n SHIFT réi an phim do6-phiit-
giay ra 124°18°

2. N§i dung tinh todn

Hinh 11.1

2.1. Bai todn thudn toa do
Biét toa do diém A(X, ; Y,).
X, =28,500m; Y, =11,300m
o = 124°18’; D = 240m. Tim toa d6 diém B(X,,Yy).
Giai: Ap dung cong thiic s6 gia toa do
Ax=D.cosa,
Ay=Dusina,
Thay s vio ta ¢
Ax =240.c0s124°18’ = 240.0,5635 = -135,25 m
Ay =240.5in124°18" = 240.0,8261 = 198,3 m
Tinh toa do diém B:
Xp=X,+ Ax=28,5-13525=-106,75m
Ys=Y,+ Ay=11,3+198,3=209,6m"
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+ Tim géc phuong vi (o)

Vay toa d6 diém B (-106,75m; 209,6m)
D4u (-) ¢6 nghia nim & cung phén tu thi 2.
Str dung méy: 4n 124°3 4n cos, 4n d4u bang ra
0,5635. Tuong ty nhu vay d6i véi sin ra
0,8261.
2.2. Bai todn nghich: Cho biét toa do 2 diém A
vi B: AX,; Y.); BXz; Yp).
X,=6244,73m;Y, =28117,8m.
Xz=1555433m; Yy= 28413, /m.
Tim chiéu dai D va géc phuong vi a.
Giai: dp dung cong thitc:
g o= Ay _ Y, -7,
Ax X, -X,
Thay s6 vao ta c6:
_28413,7-28117,8 _ 2959

o= = =-0,4286
5554.33 - 6244,73  —690,4
= o = 23012’
+ Tim chiéu dai (D) D= ax? + 4y = 4/(690.4) +(295.9)
=751,25m
An 56 0,4286 %n SHIFT #n phim tg ra 23°,20 &n
SHIFT #n do, phit, giay ra 23°12".
1V. KIEM TRA PANH GIA

Sau khi hoc sinh 1am céc bai tap miu ma gido vién hudng dén chi ti€t:

_ Hoc sinh thao téc 1am bai tap doc lap, rén k¥ nang tinh toén, biét str dung

mdy tinh k¥ thuat.

- Hoc sinh tinh nhanh dén, ddm bdo d6 chinh x4c k&t qua tinh dadm bio tho

gian quy dinh.

- D4nh gid két qua bing cdch kiém tra 2 bai todn thun nghich toa do thoi
gian | ti€t cho diém bing céc thang diém nhu sau:
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Cau Noi dung Piém
1 | Bai todn thuin toa dd 5
- Ap dung diing cong thiic tinh s6 gia toa d¢ 2
- Tinh to4n diing theo cong thifc lugng giéc, bi€t sir dung mdy 1
tinh k¥ thuat. '
- Ra két qua diing 2
2 | Bai tap ngugc toa do (d4nh gid nhu trén). 5
Cong: 16
Bai tap

Bai tap thuan toa do:

1. Biét toa diém A(X, ; Y. Xy = 1184,0m; Y, = 2753m; chiéu dai D = 130m; & = 85°40" .
Tim toa d6 diém B(Xg; Ye)

2. Biét toa dd didm A(X,; Ya). X, =2587,1m; Y,=4618m.

D = 210m; & = 135°30 . Tim toa d& diém B{Xg; Ye)

3. Biét toa didm A(X, ; Y. Xa = 27,8m; Y, = 12,8m; chiéu dai D = 85m; & = 273°20".
Tim toa dd diém Bixg; Yg)

4. Biéttoa 46 diém A(X ; Ya). Xa = 558m; Y, = 323,4m; chiéu dai D = 189m, o =98°50" .
Tim toa do diém B(Xg; Y}

Bai toan nghich toa da:

5. Cho biét toa dd hai diém A (X, Ya) va B (% Yg).

X, = 7842m; Y, =9731m. Xz = 1132m; Y5 = 1327m

Tim chidu dai D = 7 va gb¢ phuong vi & = ?

6. Cho bi&t toa dd hai diém A(X, ; Y va B (X Yg).

X, = 1781m; Y, =975m. Xg= 2780m; Yp = 1171m.

Tim chiu dai D =? va g6c a =?

7. Cho bi&t toa dd hai diém A va B

X, = 1971m, y,= 2170m; xg= 2730 m, ¥, = 3100m

Tim chiéu dai D va gbc «
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Bai 12

BO TRI PO PAC VA
TINH TOAN PUONG CHUYEN TOAN PAC

I. MUC TIEU

- Hoc sinh hiéu dugc nhimg kién thic co ban v& do dac va tinh to4n dudng
chuyén toan dac.

- Rén luyén k¥ nang thuc hanh v tinh todn dudng chuyén toan dac.
- Pam bao an toan may mdc thiét bi.

1L KIEN THUC CHUYEN MON CHO BAI THUC HANH

1. Tinh todn dudng chuyén kin

1.1. Binh sai vé géc

1.2. Tinh géc dinh huéng

1.3. Tinh s6 gia toa do

1.4. Binh sai vé so gia toa d¢

1.5. Tinh toa d¢ diém dudng chuyén
2. Tinh toan dudng chuyén phu hgp

IIE. THUC HANH

1. Diéu kién thyc hién

1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020, DAHLTA - 010 B, chan m4y vi mia.

1.3. Dung cu: Thudc dai, ¢ ke, thuée do d6 ¢6 nim, s6 ghi, bit, gify Troky,
kim, ghim, cip to.

1.4. Thoi gian thyc hanh: 5 tiét.
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2. Trinh tu thirc hign

2.1. Cong téc chuén bi: Kiém tra méy méc vi dung cu trude khi thyc hanh.
2.2. Trinh ty cong viéc chinh va yéu cAu can thiét

TT Tén cong viéc

Thiét bi dung cu Yéu cAu k¥ thuat

1 | Tinh todn dulng

M4y toan dac, kinh | Chinh xé4c tinh t61 mm

chuyén kin vi, dung cu va giay.
2 | Tinh todn duomng -nt- Chinh x4c tinh téi mm
chuyén phi hgp va giay. |

2.3. Huéng dan chi ti€t thue hién cac cong viée

Tén cong viéc

Huoéng dan \

1. Do dudng chuyén toan dac

Hinh 12.1

a. Do géc bang.

- Néu yéu céu phai n6i véi diém toa do nha

Noi dung do dac dudng chuyén toan dac
Khi chon dudng chuyén phai dam bao yéu
cAu sau:

+ Piém phai & noi c6 duong chuyén bao
quét, thuan tién cho viéc do v&, chi tiét, tai
| diém phai nhin thay 2 diém bén canh.

+ Sau khi chon va dédnh déu vi trf diém ta
chon coc gb dé dénh déu, trén ddu coc
diing son do ghi tén diém mdy.

| a) Khi do géc bang ctia dudng chuyén kinh

Vi, ¢6 thé toan do géc bén phai hodc bén
tréi dudng chuyén theo hudng ti€n, thuin
chiéu kim d6ng ho.

nude dé chuyén toa do dén.

+ Khi méc nha nudc & xa khu vue do
phai lap dudng chuyén dé néi giira moc
nha nudc va dudng chuyén trong khu do. J
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b. Po d6 dai canh

+ Khi m&c nha nudc & gin phai do thém
géc n6i thong thudng do 2 géc n6i dé kiém
tra k&t qua do goc.

- Néu khu vue do ddc 1ap phai do goéc dinh
hudng clia canh ddu dudng chuyén.

b) D6 dai dudng chuyén todn dac bang
mady, sau d6 kiém tra bing mdy do xa di¢n
tir hodc thudc thép (do di - do vé) sai s6
tuong d6i yéu cdu A s/s = 1/1.000 - 1/2.000.
As 13 sai s6 twong déi (hiéu 2 lan do), s 1a
do dai trung binh cha 2 14n do.

2. Noi dung tinh todn dudng
chuyén kinh vi

2.1. Dang khép kin.

a. Binh sai v& géc.

Hinh 12.2

2.1. Sau khi tién hanh kiém tra so bo Két
qué do ta tién hanh binh sai

a. Binh sai v& géc

- Kiém tra sai s6 khép géc va hiéu chinh
géc. Dudng chuyén kin ¢6 n canh, phai
do do dai n canh va (n+1) géc dé x4c dinh
(n-1) diém.

- Diéu kién binh sai 1a 2(n +1) - 2(n-1) =3

- Pidu kién hinh hoc 12 ) 8, = 180(n-2) (a).
- Diéu kién s6 gia toa do > Ax = 0;
ZAy =0

Cic buéc tinh binh sai nhu sau: Goi
> B, 12 Y, céc tri s6 géc do duge, Vi
géc 6 sai s6 nén fp =Zﬁdo —Zﬁn [(b)
trong 46 £, Ia sai s6 khép géc.

Thay a vao b ta ¢6:

f5=3 B, - (n-2). 180°

Sai 56 khép géc phai nho hon gidi han cho
phép Agh =2.m
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Sai s6 gi6i han clia téng n géc trong dudng
chuyén kin s& duge tinh theo cong thic:
Son = 2mAln

Quy dinh sai s8 trung phuong cho phép
15” nén sai s6 khép gidi han do géc dudng
chuyén 1a f,,, =£2.15"n = £30"n

Néu f,2 fpq thi phai do lai.

Néu f; < fpen thi diéu kién trén dugc
thod mén va phan ph6i déu cho céc géc,
téc 12 tinh hiéu chinh géc va sau khi hiéu

chinh theo cong thic V= —jﬂ;
H,

i

ﬂ: =Bt V,g = ledn _'J:E
n

Kiém tra tinh todn bing cich ldy téng
" B', phii biing téng goc 1y thuyét.

b. Tinh géc dinh huéng

Hinh 12.3

b. Tinh géc dinh hudng

Can cit vio géc dinh hudng canh ddu va
chc gbc bang P, tinh ra géc dinh huéng cic
canh sau: _

Vi du c6 da gidc khép kin, biét géc dinh
hudng clia canh AB 13 045 V2 biét B, By Bur
Tim géc dinh hudng cha canh 1i€p theo
BC, CD, DE, EF, FB.

Otpe = Cag + 180° - By

Olp = Olge 180° - B,

Qpg = Oep 180° - B,

Otgr = Otpg + 180° - By

Otep = Otgs + 180° - Bs

Cloug = Olagy + (0 + 1) 180° - =B,
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c. Tinh s6 gia toa do

A}

Hinh 124

c. A= 5 .cos \
A

i= Sp.smoy

Binh sai v& s6 gia toa dd vi gocC bing tay
da dugc didu chinh nhung vin chua bang
gid tri thyc cia né, nén géc o tinh duge $&
¢4 sai s6, viec do do dai canh S cling ¢
sai 6, nén gia s¢ toa do tinh duge theo
cong thic trén chua duogc chinh xic, nhu
didm A’ khong tring voi diém A, ma sinh
ra sai s6 khép kin s6 gia toa doa-a =f

=3 ax s f=2, A

Néu goip = 2.8 (D512 téng chiéu dai
canh toan duong chuyén) thi sai s6 khép
kin clia toan dudng s& 1a

s P 2500
+ Né€u K khong cho phép phi kiém tra lai
do dai
+ Néu K dat yéu chu thi d6i ddu va phén
phéi f,, f, W1 thuan v6i do dai canh
dudng chuyén ta c6 s6 diéu chinh

fy s

V .=-.f_".S Vayi=- —
AXi P AYi P

- Kiém tra sau phan phéi

ZVM = _fx; ZVBy = _-fy

S& gia toa d9 sau khi diéu chinh la:
AX’ ;= AX; + Vg

Ay = Ay + Vay
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Cin ¢ vio toa do diém ddu va gia toa 4o
diém sau khi diéu chinh d€ tim toa do cic
diém dudng chuyén

Y, =Y, + Ay

Vi du: Két qua do tinh todn dudng chuyén
kin: P = 1137,7m; f, = 0,29m
f,= +0,25m

S B, do=>540°01"

> B.=(n-2). 180° = 540°00°
fy= 540°01°- 540°00" =+ 1’
fo=30"+5 =£1°42"5.

f=/(0,29)* +(0,25)* =0,38

f<£=0,381= 11
p 11377 2994 2000

2.2. Binh sai va tinh todn duong
chuyén dang phit hep.

Hinh 12.5

2.2 . Tinh to4n dudng chuyén phii hgp

C6 3 diéu kién binh sai la:

+ Géc dinh hudng

+ Hai diéu kién vé s gia toa do

Tinh sai s6 khép kin va binh sai géc chon
chidu tinh dudng chuyén theo chiéu tir
diém 1,2..n khi dé6 B, nim & bén tréi
duding chuyén, néu tr B = A thi B, goi 1a
g6c bén phai.

Can cif vao goéc dinh hudng canh ddu va
cic géc bang do duge dé tinh géc dinh
huéng canh cudi:
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Géc do B nim bén trdi dudng chuyén
Ta ¢6 cong thitc

'G‘CD = agc+B1 - 1800

G’EC = (IDE + Bj_ 1800
Cleysi = Clgau T Z B, - (n+1) 180°

Z B = O - O T (0+1) 180°

Sai s6 khép géc sé tinh theo cong thitc bén
trai dudng chuyén:

f3= 2. Boo~ (Chesss = Ohgsa) + (n+1)180°
Néu géc B, ndm bén phai dudng chuyén
£5=2" Bao - (Ctousi = Ctaay) - (n+1)180°

Kiém tra sai s§ khép géc theo nhiéu cong
thirc va tinh gid tri sau binh sai.

Ta ¢6 cong thitc tinh sai s6 khép toa d9
nhu sau;

f,= ZAx'(XB - Xa)

fy = ZAy‘ Y -Yu

Vi du: Binh sai k&t qua do va tinh toa d¢
cdc diém dudng chuyén kinh vi, két qua do
géc va do chiéu dai canh dudmg chuyén
B(Xg; Yg). Xp =2331240; Yg= 50241627
CXg Yo). Xo=2331260; Y= 502046,625
Tinh sai s6 khép gbc dudng chuyén

fp= 20 a0 (@ cp- @ 2p+6.180%)

Thay s6: f3=0"9 = 54"’

Tacé fp<fy = 547°< 73"

Géc do dat yéu cu

383




Tinh s6 hiéu chinh géc do
_fy (09 54

+9"‘!
n 6 6

P

c- Tinh géc phuong vi cdc canh (twong tu
nhu dudng chuyén kin)
d- Tinh s6 giatoa d¢ AX; Ay
e- Binh sai vé s§ gia toa do:
Vi sai s6 do géc va do dai, néu c6 sai s6
v&€ vi trf cu6i dudng chuyén theo hudng
truc X va 'y
La 2 AX =1 =2 AX’ - (X5~ Xaau)

f,= 2 AY - (Y cusi- Yas)

Sai s6 khép kin 2 = | & + 7

Tim sai s6 twong d6i k = i néu dat thi
P

phan phéi sai s6 nhu dudng chuyén kin

IV. KIEM TRA PANH GIA

Sau khi gi4o vién huéng din noi dung tinh todn duong chuyén kinh vi

- Hoc sinh ty tinh todn v binh sai s6 gia toa d¢, tinh géc dinh hudng, tinh
toa d6 di€m dudng chuyén vA binh sai vé géc, dim bdo do chinh xdc cla ket
qua tinh va dam bao thoi gian quy dinh.

- Kiém tra tinh todn ctia hoc sinh

TT Noi dung ' Piém
1 | Ap dung c6ng thitc tinh 2
2 | Tinh to4n va binh sai dudng chuyén toan dac 5
3 | Kétqua ding 3
Cong: 10
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Bai 13
PO VE BAN PO DIA CHINH

1. MUC TIEU

- Hoc sinh hiéu dugc nhitng ki€n thiic co ban vé do v& chi tiét l1ap ban dé
dia chinh.

- R&n luyén k¥ nang thuc hanh vé do v&, ghi 8, di mia.
- DAm bao an toin mdy mdc thiét bi, dung cu, hosc tai liéu.

IL KIEN THOC CHUYEN MON

- Biét dinh tam, can bing may

- Hiéu dugc thao téc do tai mot tram mdy

- Hiéu duoc phuong phdp toa do cuc va cdc phuong phdp giao hoi.

IIL. THUC HANH

1. Diéu kién thuc hién

1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020, DAHLTA - 010 B, chan m4y vi mia

1.3. Dung cu: Thudc dai, & ke, thude do do ¢6 niim, s6 ghi, but, gidy Troky,
kim, ghim, cép to.

1.4. Thoi gian thiye hanh: 5 tiét.
2. Trinh ty thuc hién
2.1. Cong thc chuin bi: Kiém tra mdy méc va dung cu truée khi thuc hanh.
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2.2. Trinh ty cong viéc chinh va yéu cau cin thiét

TT | Tén cong viec | Thiét bi dung cu Yéu cau k¥ thuat
1 {Dinh tam mAdy, | M4y todn dac, kinh | Can bang chinh xéc, bot &ng
cin bang mdy Vi, dung cu thuy viio gitta.
2 | Thao ticdo
2.1. Ngudi do Chinh x4c tinh téi mm va gidy.
2.2. Ngudi vé Ban v&, gidy Troky, | V& theo s6 doc cia ngudi ghi
thude dai, thude | (khoang cich va goc).
do do ¢6 ndm, Kim | - V& nét chi kim lyc nét nhd 0,2
ghim, kep  gidy, | mm.
chi, tdy. _NG6i ding gitta 2 diém cham
kim.
-Luc nét cha biit kim 0,2 mm.
2.3. Ngudi ghi s6 | S8 ghi, bit Ngudi ghi phai nhé ghi chd cdc

géc thira, diém n6i (rau trai -
rau phai). '

Nhiing diém dic trung (Vi du:
gin cot dién).

2.4, Nguoi di mia

Mia, s6 ghi, but

V& so hoa ngodi thuc dia ghi
chi diém dé d6i ching véi
ngudi ghi s6.

2.3. Huéng dan chi tiét thuc hién cac cong viéc

Tén cong viéc

Hudng dan

1. Pinh tam mdy, c4n bang mdy

Sau khi dinh tdm mdy, can bing mdy tién
héanh do tai tram may M1.

2. Thao tic do 2.1. Trach nhiém cta ngudi do trén tram
2.1. Ngudi do do cén x4c dinh huéng chudn (diém cép
cao cha nhi nuéc). Dua s§ doc vé
0%00°00”, doc s6 khoang cdch trén mia va
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Bai 13

PO VE BAN bO PIA CHINH

L. MUC TIEU

- Hoc sinh hiéu duge nhimg ki€n thirc co ban vé do vé chi tiét 1ap ban d6
dia chinh.

- Rén luyén k¥ niing thuc hanh vé do v&, ghi s8, di mia.
- Bdm bdo an toan may mdc thiét bi, dung cu, hodc tai liéu.

IL KIEN THUC CHUYEN MON

- Biét dinh tam, can bang mdy

- Hiéu dugc thao tdc do tai mét tram mdy

- Hiéu dugc phuong phép toa do cuc va cdc phuong phéap giao hoi.

I THUC HANH

1. Diéu kién thuc hién

1.1. Pia diém: San trudng.

1.2. Thiét bi: M4y kinh vi Theo - 020, DAHLTA - 010 B, chan mdy va mia

1.3. Dung cu: Thuéc dai, & ke, thude do d6 ¢ nim, sé ghi, bit, gidy Troky,
kim, ghim, cip to. '

1.4. Thoi gian thuc hanh: 5 tiét.
2. Trinh tu thue hién
2.1. Cong tac chudn bi: Kiém tra miy méc va dung cu trude khi thue hanh.
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Hinh 13.1: Phuong phap

tog do cue

Hinh 132

géc hudng din cho ngudi di mia di ding
huéng du kién va théng bdo hudng chuédn
cho ngudi v& sau khi do hét diém 1, 2, 3...
- Dung phuong phép toa d6 cuc (hinh
13-1) dé do v& ban d6 dia chinh dua s6
doc vé 0°00°00”. Khod vanh d¢ ngang.

- Pua 6ng kinh ngém t6i diém 1 qua bo
phan ngédm so bo ngdm ding muc tiéu.

- Nhin vao 6ng kinh, diéu chinh day chit
thép va Gc¢ di€u anh cho that ro anh.

- Ding 6¢ vi dong bit chinh xdc muc
tiéu 1, doc s6 khoang céch va géc:
+Didm 1: K/C d, =30 m, g, = 50°30°

+Digm2: ” d,=45m,a,= 123210
+Dbiém3: ” d'_},‘ = 58m, 04= 187°20°
+Pbiém4: ” d,=32m, a,=206"30

+Diém 10: 7 dyg=25m, a,,= 28740’
Ghi cha:

- Khi do mdy quay theo chiéu thuan va
nguge chiéu kim déng hé déu duge. Do
hét 6 thita nay dén 6 thira khdc (hinh
13-4).

- Mdy quay theo chiéu thuan kim dong
hé, di theo chiéu xody tron 6¢, dé v& hon
(hinh 13-2).

2.2. Ngubi v&

2.2. Chudn bj ban vé va gidy v&, thuée do
do6 ¢6 nim, thude dai, chi, kim ghim, bit
kim, compa, kep to.

Sau khi chudn bi dung cu, ngudi v& phai
dinh huéng chuén bing hai ddu thudc do
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Hinh 13.3:
Thuéc do do c6 niim

d6 c6 nim. Ngudi v& chuyén huéng cha
tram do chi ti€t theo $6 gbc va khoang
chch cha ngudi do thong bdo theo ty 1€
ban dé.

Vi du: Néu v& ban dé6 ty 1& 1/500,
o = 120° thi khoang céch ngoal thuc dia
1a diém 1: 40m x 2 = 80m. Vay khoang
cich vE trén ban d6 la 8cm, chim trén
thude do do c6 nim (hinh 13-3). Tuong
tr nhu vay s& vé dugc céc diém chi tiét
khéc theo phuong phép toa do.

2.3. Ngudi di mia

Hinh 13.5

2.3, Trach nhiém cla ngudi di mia, xéc
dinh cdc diém dac trung nhat cia dia
hinh, dia vat, giip cho ban d6 thé hién
duogc ddy du cdc yéu t6 nodi dung va mic
do chi tiét theo ty 1& ban do.

Vi du: Thé hién cdc nét dac trung nhét
cta dia hinh, dia vat nhu diém 7,89
(hinh 13-5).

Néu dit mia & diém 8 véi diéu kién do
rong nhit cha cung <0, 5 mm trén ban dé
hoic < 0,5m ngodi thyc dia c6 thé coi
nhu dudng thang.

+ Néu > 0,5m ngoai thuc dia thi phai dat
thém 2 diém mia 7 va 9, chif khong nhit
thi€t c6 b méi dit mia.

a) D6 véi ngudi di mia: di lan lugt céc
diém dac trung, céc géc thira, duong cong
theo 1 quy ludt nhat dinh, thi wr di€m nay
lien tuc véi diém kia va theo 1 chiéu quy
w6c trong quy pham cba 1 tram do. J
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Trong quy trinh di mia phai théng bdo
huéng ctia cdc dudng ndi, cdc géc thira
(rau tréi, rAu phai)

b) Ngudi di mia hgp 1§ héa cho ngudi ghi
va ngudi vé. Néu chuyén hoa truc ti€p
ngoai thyc dia thi ngudi di mia phai vé
phéc thdo dat s6 thir tir, va phai doi chimg
v6i s6 thit ty cua ngudi ghi va ngudi vé.

2.4. Nguoi ghi s8 va tinh todn

2.4. Ngudi ghi s ghi g6c v khoang cich
chia ngudi do, ghi chii diém néi va céc
diém dic trung.

Néu v& cdc ty 1& ban d6 khic nhau thi
phai tinh ra khodng cdch doc ludn cho
ngudi v&, ghi sé va tinh todn.

Vi du: S& ghi chép do vé ngodi thitc dia

Khoang cach Ghi chi

Tram )
Gée do N6i | Pac

diém |trung

may 1/1.000] 1/500

M, |0°%00'00”| 35 | 70 | 1-2
50°30" | 30 [ 60 | 2-3
2 | 123°10° | 45 | 90

. 9-10
10 [ 287°40° | 25 | 50

21 | 68°10° | 28 |156
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Iv. KIEM TRA PANH GIA

Sau khi gido vién huéng din do v& chi ti€t ban d6 dia chinh tai mot
tram may.

- Hoc sinh thao tic do v& ban d6 dia chinh doc lap véi yéu cdu thip (dam
bao do chinh xéc, khong quy dinh thdi gian).

- Thao tc tir k§ nang tré thanh k¥ xdo v6i yéu cdu cao (dam bao do chinh
xdc, diing thdi gian quy dinh).

- Goi hoc sinh kiém tra dénh gi4 bing cdch mdi hoc sinh do duoc mot khu
d4t véi ty 18 ban d6 1/500.

[_Cﬁu Noi dung Diém
1 | Ngudi do: Dgc s6 khoang cdch va géc chinh xdc t6i mm va| 3
giay
2 | Ngudi vé va ghi 6 (chinh xdc, ¢b déi chimg véi ngudi di mia) 4

3 | Ngudi di mia di ding huéng dy kién, v& phéc théo, ddnh s& tha | 3
ty d& d6i chimg voi nguoi ghi va ngudi vé

Cong: 10
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Bai 14

TfNH DIEN TIiCH THUA DAT

L. MUC TIEU

- Hoc sinh hiéu duge nhitng kién thic co ban vé céch tinh di¢n tich dé tinh
dién tich thira dat.

- Ren luyén k¥ nang thuc hanh vé tinh todn di¢n tich dé tinh dién tich
thira d4t.

- Dam bao an toan vé tai lieu vé va vat tu.

. KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Nhé lai cde cong thic todn hoc vé hinh hoc va lugng gidc nhu dién tich
tam gidc, cach tinh sin, ¢osin,...

- Bi€t cdch sit dung méu do dién tich, biét doc s6 trén mu do di¢n tich.

IIL. THYC HANH

1. Dieu kién thuc hién

1.1. Dia diém: Tai phong thuc hanh.
1.2. Thiét bi: Mau do dien tich.

1.3. Dung cu: Gidy, biit, thuc, chi, tdy.
1.4. Thoi gian thuc hanh: 10 ti€t.

2. Trinh ty thue hign

2.1. Cong tac chudn bi: Ki€m tra trf nhé céc cong thic, tinh dién tich va
chuén bj cdc miu do dién tich, gidy, v&, bai tap.
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2.2. Trinh tu cong viéc va yéu ciu cén thiét

TT Tén cong viéc Thiét bi dung cy | Yéu caun Ky thuaT‘

1 | Tinh dién tich thira dat Miu do dién tich Két qua tinh phai
a. Ap dung cong thifc. nim trong -sai s&
b. Tinh to4n. Thuée, chi, tdy chophép

2.3. Huéng dén thie hién chi tiét cac cong viéc

Tén cong viéc

Huéng dan 4]

1. Sir dung méu do
dién tich

Miu do dién tich dai 20cm, rong 10cm, chia 1am 200 ¢
vuong, 1 6 vuong canh dai lem ké nét lién dam. Mdi
mot & canh 1cm chia lam 95 & vudng nho canh 2mm.
Mot 6 vuong nho canh Zmm lai chia lam 2 theo nét dit.

2. Tinh dién tich
thira dat

Hinh 14.1

Diing két qua do chiéu dai va do géc ngoai thuc dia dé
tinh dién tich theo céc cong thtte da hoc ctia hinh hoc
va Iwong gidc nhu sau:

ah h,+h,
- — M =3, —
Sa 5 Sn 5
a canh déy

h,, h, 1a dudng cao
Tinh dién tich cha ti gidc
Vi du: Ta do dugc canh day a= 78 h; =23 h, =25
Thay s6 vao ta cé:

23 + 25 5
Sg=78x —-—i—-—-= 1872 m

Béng tinh dién tich theo méu do dién tich

Ty le  |1/1000m’ 1/2000mm| 1/4000m?| 1/5000m* 1,'10.0009

1 & vudng 100 400 1.600 | 2.000 10.000
canh lem

1 0 vudng 4 16 64 100 400
canh 2mm
126 2 8 32 50 200
vudng nho
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Chii y: Néu cing mgt lic ¢An tinh dién tich trén nhimg
ban d6 c6 nhifu ty ¢ khéc nhau thi hic ddu ctt tinh
trén ban d6 1/1.000 réi suy ra ty 1 thyc t€ clia ban do.

Eanh m  |TY 18 1/1.000 = 4m’

Canh 4m Ty Ie 1/2.000 = 4m*x 4= 16m*
Canh 8m Ty 1e 1/4.000 = 4m’ x 16 = 64m’
Canh 10m  |T§ 1& 1/5.000 = 4m® x 25 = 100m’
Canh20m [Ty I¢ 1/10.000= 4m® x 100 = 400m’
Canh 1m Ty 1& 1/500=4:4=1m’

&nh 04m |Ty1e1/200=4:25= 0,16m’

3. Sai s6 tinh dién | Su sai léch gilta chc 14n tinh dién tich dugc quy dinh
tich nhu sau:
a. Mot cach tinh: Trudce va sau khi chinh 1y thi sai s6

dudc tinh theo cong thic nhu sau: Ag = 0,0004MVS

Trong d6 M 12 miu s6 clia ty 1& ban d6
S 1a dién tich
Cu thé: Tuy theo ty 1& ban dé6 ta tinh duogc
+ Ty 18 1/1.000 =045
+Ty 1& 1/500 = 0,2 VS

+TY 1& 1/200 = 0,08 /S

Chii $:

Néu tinh dién trén ban d6 1/1.000 réi suy ra cdc ty 18
ban d6é khéc thi chi cdn tinh sai s6 cha 1/1 .000 1a duge.
Vi du: Ty 1& 1/1.000

Lén 1: Trudc khi chinh 1y T 1870 m’

L4n 2: Sau khi chinh 1y £ 1890 m’

Chénh léch 20m’
Sai 56 cho phép 0,44/1870 = 29m’
B Vay 20m’ < 29m’ nim trong sai s8 cho phép. |
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19 1¢ 1/500 = 187 = 467,507
4

, 1870 .
Ty 16 1/200 = —— =74,8m
25

b. Hai cach tinh: (do 2 dudng chéo khéc nhau)
- C4ch 1: Tru6c va sau khi chinh 1y

- Céch 2: Trudce va sau khi chinh 1y

Sai s6 cho phép réng hon véi ty 18 1/1 000 thi

As=0,7YS

IV. KTEM TRA DANH GIA
Sau khi gido vién huéng dén lam bai tap miu

- Hoc sinh 1am bai tap tinh dién tich bang hinh v&, ding méu do dign tich
dé tinh dién tich thira dat

- Yéu cdu dam bao d6 chinh x4c t6i mm
- Tinh dién tich vé6i hai 14n tinh khdc nhau phai nim trong sai s& cho phép

- Kiém tra va cho di€m
| Cau Noi dung Piém
1 | Ap dung ddng cong thitc tinh di¢n tich 2
2 | Thay s6 va tinh todn (tinh bing hai cdch) 5
3 | Pdp s6 ding 3
L Cong: 10 J

Bai tap
Tinh di@n tich trudc va sau khi chinh Iy khu d&t (c6 hinh v&) vdi ty 1& ban 65 1/1000;
1/500; 1/200. V& 20 hinh khac nhau. Tinh 1 cach va 2 cach.

1 chch: Trutc va sau khi chinh 1y thi sai s6 cho phép 1 fs, = 0,445
2 cach: Tinh hai hinh chéo khac nhau thi sai s8 cho phép la fs; = 0,7J§

354



Bai 15
CHINH LY BAN PO

I. MUC TIEU

- Hoc sinh hiéu duoge nhitng kién thite co ban vé chinh 1§ ban dé.
- Rén luyén k¥ nang thyc hanh vé chinh 1y ban dé.

- Pam bdo an toan tai liéu va vat tu.

IL KIEN THUC CHUYEN MON CHO BAI THUC HANH

- Bié&t v& hinh trudc va sau khi chinh 1y.

- Biét tinh dién tich trude va sau khi chinh 1y.

- Bi€t duge su bi€n dong vé thay déi cdc yé&u t6 khong gian clia thira dét,
chia nhd, ghép nhap thita d4t lam cho ching thay déi hinh dang kich thudc
dién tich...

- Thay d8i muc dich sir dung d4t nong, 1am nghiép sang dit giao thong,
thuy loi.
' - Thay déi vé chu sir dung dét, day 12 yéu t§ thay ddi nhi€u nhat.

M. THUC HANH

1. Diéu kién thuc hién

1.1. Pia diém: Tai phong thyc hanh.
1.2. Thiét bi: Mau do dién tich.

1.3. Dung cu: S8 do, v bai tap, biit, v.v.
1.4. Thoi gian thyc hanh: 3 tiét

2. Trinh tu thyc hién

2.1. Cong téc chudn bi: Kiém tra lai cdc cong thitc vé tinh dién tich va
chuén bi miu do dién tich, gify bit.
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2.2. Trinh ty cong viéc chinh va yéu cdu can thiét

TT Tén cong viéc

1 | Muc dich chinh 1y
ban dé dia chinh

Thiét bi dung cu Yéu cau k¥ thuat
Thudc dai, gidy, | - Dam bdo chi tiéu k¥ thuat
biit d6i véi ban d6 dia chinh.
- D4p tng dugc yéu ciu su
dung. '

- Mirc d6 bién dong < 40%
mdi duge phép chinh 1y.

2 | Hiéu chinh ban d6
dia chinh

-nt - - Riit ngin duge quy trinh
1ap ban dé dia chinh.

- Nang cao hiéu qua kinh &
trong viéc 1ap ban dé dia
chinh. )
- Kip thoi dua tai ligu vao
sit dung.

2.3. Hu6ng dan chi tiét thuc hién cic cong viéc

Tén cong viéc

Hu6ng dan B

1. Muc dich chinh 1y ban
d6 dia chinh

Ban d6 chinh 1y < 40%

Pé cho ban dé va hd so dia chinh luén phii hop
véi thue t€ st dung d4t dai, ngudi st dyng dat
phéi dang ky bién dong ddt véi co quan quan 1y
nh dat, co quan quan 1y dat dai cha co sd ti€p
nhan hé so, xem xét tinh ddy dit hop phép cha
hé so, 1ap bdo cdo lén co quan quan ly dat cdp
huyén hodc tinh xét duyét. Cic co quan chic
nang phai xem xét tinh hop phép ctta hé so, khi
c6 ddy du co s6 phdp 1y thi cho phép thyc hién
bién dong dat va ra quyét dinh cidp gidy ching
nhan mdi cho ngudi st dung dét.
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2. Hiéu chinh ban 46 dia
chinh

Hiéu chinh ban d6 dia chinh 12 cong vi¢c thutng
xuyén clla co quan quan 1y dét dai. Viéc cap
nhat hiéu chinh thudng xuyén hing ngay do cin
b6 dia chinh x3 va phong dia chinh huyén thuc
hién. Viéc thye hién theo dinh ky 5 nam s& do co
quan quan ly d4t dai cdp s va cdp bo quyét dinh
vé t8 chitc thue hién.

Muc dich cha viéc cap nhat ban dé dia chinh Ia
dé dam bao cho cdc y&u t& noi dung ban d6 phl
hop v6i hién trang sit dung dat. Noi dung chinh
1y cap nhat ban d6 dia chinh bao gém céc yéu 16
khéng gian nhu hinh dang, kich thudc, dién tich
thita dat va céc y&u t6 lién quan khic nhu so thi
tir thira d4t, phan loai dat theo muc dich sir dung.
Chi c¢6 céc bi€n dong dat dai hgp phap, c6 di cd
s& phép 1§ méi duge cap nhat trén ban do, vi du
nhu quyét dinh giao dt, thu héi dat, cho phép
chuyén nhugng, thita k& quyén sir dung dat,
quyén s& hitu nha &, quyét dinh cho phép chuyén
ddi muc dich sir dung dat.

1b

1 fomo——— 4 ——3F—A2

Hinh 15.2: Gop thita réi chia

Quy trinh do dac cap nhat va hi¢u chinh ban do
dia chinh gém:

_ Truéc hét tién hanh do dac thyc dia d€ xdc
dinh sy thay d6i cdc y&u t5 khong gian cha thira
@4t so véi hién trang clia thira trén ban do dia
chinh dang quan 1y.

- Diing muc db gach bd céc yéu t6 cii va vé céc
y&u t6 méi én bin do.

- Tién hanh ddnh s6 méi cho céc thira dét vira
chinh 1y theo nguyeén tic: Khi hop nht cdc thira
d4t thi gilt nguyen s6 thit tu nhd nhét cia céc
thira dét con céc s6 thit tu khic s& duge gach bd.
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 Hinh 153:
Pao muong duong

Khi chia thira dat thanh nhiéu thita nho thi ghi s6
hiéu thita d4t méi ti€p theo s6 thit ty thita dat cudi
cling cha t& ban dé hoic gift nguyén s6 thi ty cha
thita cii va them vao cdc chit cdi A, B,C, A’, B’,
C'... dé dit tén cho céc thita nho va chia tach.

Sau khi chinh sita ban d6 dia chinh cén ti€n hanh
chinh sira tdt ca ciac hé so dia chinh lién quan
dang dugc luu trit & cdc co quan quan 1y dat dai
tir cdp x4 dén huyén, tinh.

1v. KIEM TRA DANH GIA

Sau khi gido vién hudng dén céch chinh 1y khu dan cu va dat canh tdc
- Hoc sinh chinh 1y doc lap va tinh todn

 Biét trich luc ban dé dia chinh, biét tich thira, gop thita

- Biét chinh 1y khu dan cu, ddt canh tac

- Kiém tra ddnh gi4
Cau Noi dung Piém
1 V& hinh truée khi chinh 1y 4
2 Biét chia tdch thita, gop thira, chizh 1y x4y dung co ban, lam 6

dudmg dao muong, chinh 1y khu dan cu...

Cong:

10
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Bai 16

QUY TRINH PO VE BAN PO DIA CHINH

L. MUC TIEU

_ Hoc sinh hiéu dugc quy trinh do, v& ban d6 dia chinh
- Rén luyén k§ ning thuc hanh do vé ban dé dia chinh
- Dam bio an toan thiét bi mdy moéc, dung cu, tai liéu

IL KIEN THUC CHUYEN MON CHO BAI THUC HANH
- Chudn bi ddy a0 méay mdc, dung cu c4n thiét

- Hiéu dugc quy trinh do v& ban d6 gém mdy budc

- Biét vé ban d6 theo dudng chuyén kinh vi, toan dac

- Biét ghi 56 va tinh todn

- Biét di mia theo mot quy luat nht dinh trong gidi han cha mdt tram do.

IIL. THUC HANH

1. bidu kién thyc hién

1.1. Dia diém: San trudng (thyc dia)
1.2. Thiét bi: My méc, chan méy, mia
1.3. Dung cu: Thudc dai

1.4. Thoi gian thuc hanh: 14 ti&t

2. Trinh ty thuc hién

2.1, Kiém tra thiét bj dung cu vat tu
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2.2. Trinh tu cong viéc chinh va yéu cau can thiét

TT| Tén cong viéc Thiét bi dung cu Yéu ciu k¥ thuat
1 | Pinh tam may - | Mdy kinh vi Theo -
Can bang may 020A; Theo - 020B
2 [ Quy trinh do v& | Mdy kinh Vi, chan méy, | Khoang cdch do chinh
ban dé dia chinh | mia xdc téi mm
Do chinh x4c t6i gidy
21| Chudn  bi may | Kiém tra, ki€ém nghi¢m M4y cé do chinh x4c
méc, dung cu. | dung cu méy méc, ban | - sai s6 khong qua 30"
Khao st thuc dia | vé gidy Troky, tai liéu
ban d6
2.2 | Luéi khéng ché Din uéi cdp cao vé ludi
do vé do v& chi ti€t
23| Do v& chi ti€t | May kinh vi Theo - 020B, Can phai tang day céc
ngoai nghiép mia, s8 ghi, bt diém tram do
2.4 | Lén muc ban géc| Dung cu: bt kim luc nét Yéu cdu lye nét cha bit
Tinh dién tich 13p | 0.2mm kim = 0,2mm
bang ke dién tich | S8 - Bang thdng kedién | . - .. )
tich Tinh dién tich chinh xdc
Bién tap ban do khong sai s6 qud gidi
dia chinh han cho phép 1-3% phai
tinh 2 14n sai s6 Xhong
vuot qua giéi han Ap =
0,44/
5.5 | Kiém tra ddnh gia | Thuéc dai, compa, bit } Néu sai s6
chdt lugng béan d6 | kim 1-3%]14 tot
ban giao ban d6 3-5% kha
tai liéu 5-10% trung binh
> 10% yéu
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2.3. Huéng din chi tiét

Tén cong viéc

17

Hu6ng dan

1 | Chudn bi mdy méc, dung cu
Khao sat thuc dia

Sau khi chudn bi mdy méc dung cu
xong xudng co sO phai khao sét thyc
dia chon mdy, dat mdy sao cho ngim
161 céc diém ngém r6 nhit.

Din lu6i cdp cao vé ludi do vE chi tiét

5 | Luéi khéng ché do v&
3 Do vé& chi tiét ngoai nghiép
3.1. Ngudi do

Hinh 16.1
B A ¢°00°00”
;2 3 4
——il3, 14 5
.t 15
9 16==16
T8 i

Hinh 16.2

Sau khi dinh tam may, can bing may
tién hanh

3.1. Tréach nhiém clia ngudi do trén tram
do cin xdc dinh hudng chudn (huéng
Bic - dua s6 doc vé 0°00°00™), doc s
khodng céch trén mia va gbc hudng
din cho ngudi di mia di ding hudng
dy kién v thong bdo huong chudn cho
ngudi vé sau khi do hét diém 1, 2, 3...

- Ding phuong phép toa do cuc dé do
v& ban d6 dia chinh dua s6 doc vé
0°00°00”. Kho# vanh do ngang.

_ Pua ng kinh ngém t6i diém 1 qua bo
phén ngém so bd ngim ding muc tiéu.

_ Nhin vao 6ng kinh, diéu chinh day
chit thap va 6c diéu anh cho that rd anh.
- Ding 6c vi dong bat chinh xdc myc
tieu 1, doc s6 khoang céch va géc:
+Diém 1: K/Cd, =30m, 0= 50°3Q
+Diém?2:" d=43m,a= 123%10°
+Diém3:" dy;=58m, a =187%20’

+Didm 10: " dg=25m,a= 287°40°
Ghi chii:

_ Khi do mdy quay theo chiéu thudn va
ngugc chiéu kim déng hé déu duogc.

26(i) - 89
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3.2. Ngudi v& d6 hoa

Hinh 16.3:
Thude do dj c6 nium

3.3. Ngudi di mia

18

14

Hinh 16 4. Mia

Do hét 6 thira nay dén 6 thita khéc
(hinh 16-1).
- M4y quay theo chiéu thuan kim d6ng
hé, di theo chiéu xody tron &c, d& v&
hon (nhu hinh vE 16-2).
3.2. Chun bi ban v& va gidy v&, thuée
do d6 cé mim, thude dai, chi, kim
ghim, buit kim, compa, kep to.
Sau khi chudn bi dung cu, nguti v&
phéi dinh hudng chudn bing hai diu
thuge do d6 ¢é niim. Ngudi vé chuyén
huéng cha tram do chi ti€t theo 56 goc
va khodng cdch cha ngudi do thﬁmg
béo theo ty 1& ban d6.
Vi du: Néu v& béan dé ty l¢ 1/500, goc
— 120° va khoang cdch ngoai thyc dia
la diém 1: 40m x 2 = 80m. Vay khoing
chch vE trén ban d6 13 8cm (hinh 16-3).
Trén thude do d6 cé nim, tuong t nhu
vay s& v& dugc céc diém chi ti€t khdc
theo phurong phép toa do.
3.3. Trich nhiém cha ngudi di mia,
x4c dinh cdc diém déc trung nhét cla
dia hinh, dia vat, gidp cho ban do thé
hien duge ddy di cdc y&u t6 ndi dung
vi mitc do chi tiét theo ban do.
Vi du: Thé hién céc nét dac tnmg nhét
cta dia hinh, dia vt nhu diém 1,2,3.
+ Néu dat mia & diém 2 véi diu kién
do rong nhit clia cung < 0,5 mm trén
ban d6 hoic < 0,5 m ngoai thuc dia ch
thé coi nhu dudng thing.
+ N&u > 0,5m ngodi thuc dia thi phai
dat them 2 diém mia 1 va 3, chif khong
nhat thiét ¢6 by, mdi dat mia
a) D6i véi ngudi di mia: di 14n lugt clc
diém dic trung, cdc goc thira, duong
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Cong theo 1 quy luat nhdt dinh, thi w
diém nay lién tuc véi diém kia va theo
1 chiéu quy udc trong quy pham cua 1
tram do.

Trong quy trinh di mia phai thong béo
hudng clia cic duong ndi, cac goc thita
(rau trai, rau phai).

b) Déi véi 2 ngudi di mia: hop 1y héa
cho ngudi ghi va ngudi ve. Néu chuyén
hoa tryc tE€p ngoai thye dia thi ngudi
di mia phai v& phéc thao dat s6 tha g,
ngudi di mia phai déi ching véi 6 tha
ty cha ngudi ghi va nguoi ve.

3.4. Ngudi ghi s8, ghi s6 goc va khoang
cach cha ngudi do, ghi chi diém noi,

Hinh 16.6

3 4. Ngudi ghi s0
va céc diém dac tnmg. _
Néu vé cdc ty 1¢ bén 46 khac nhau thi
phai tinh ra khoang cach doc ludn cho
ngudi v&, ghi <& va tinh todn.
Vi du: S8 ghi chép do v& ngoai thye dia

" Goc do Noi | Pa
diém | trung

00000 70
60
90
50
156

50°30°
156

27(i) - 89 40



[ 4 | Cong tic ndi nghiép (V& ban | Sau khi do xong vé phong vé ban 46 tu
dé tu chinh, ti€p bién, l1én | chinh ti€p bién ban vé
muc ban gbc, dénh s6 thira, | Len muc ban dé gdc véi luc nét 0,2mm
tinh di¢n tich) dénh 6 thita, dién tich L %- thing
dimg song song v&i khung bin do va
cao 2mm. Tinh dién tich 6 thira bing
miu do dién tich chia ra céc hinh
tam gidc dé tinh theo cac cong thitc
tinh dién tich (S) d& hoc clia hinh hoc
S= 1 ah,
2
h, +h
=b. £
S 2
1
S= —ah_+ bhy+h
Hinh 16.7 g 4t bl th)
- Ldp bdng tdng hop dién tich
. | Cht !
S? sd T'Szé Lia | T.cu| Rau | Ao
thua m
khu
1 .. | 200 | 200
2 ... | 300 300
Cong 500 | 200 1 300 |
5 | Kiém tra chdt lugng ban dé | (Khung - kiéu chif - kich thudc chit, ky
va ban giao tai liéu hiéu ghi dién tich, s6 thira, loai rudng
dat. Theo quy trinh, quy pham cho phép,
sau dé nhan ban)
Kiém tra s6 sdch da ngoai
Kiém tra ghép bién
Kiém tra ddnh gid
- Dia vat déng dat
- Kiém tra ban vé&
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- D4nh gi4 chét lugng ban d6
Kiém tra chat lugng ban do bang céch
kiém tra theo dudmg chéo; kéo thudc
it diém c6 dinh d, vao diém 1, rit theo
ty 1¢ ban d6, quay dugc 1 cung tron,
diém c6 dinh B kéo thude vé diédml, mit
theo ty 1& ban d6 ta quay compa cét
nhau tai diém 1 (hinh 16-8). Neu trung,
coi nhu ban déng do, vé ding (Sai s0,
ndm trong sai s6 cho phép). Muén
chinh x4c hon ta 14y diém c6 dinh tha
3 quay vé diém 1. Trong 1.000diém,
Kiém tra 10diém
Néu thdy sai s&:
Tir 1-3% 12 loai chat lugng tot
Tix 3-5 % 12 khé
Tit 5-10% 12 trung binh

>10% phai do lai
Sau khi kiém tra xong ban giao tai lién
T4t ci céc tai ligu gém: ban V& goc, s6
do chi ti€t duge téng hop dé giao nép
cho doan doi, thanh qua do, vé gom:
- Ban dé gbc
_ S d6 ludi khéng ché do bé mat bing
d6 cao
- Sg 46 mat bing do do cao canh
- Céc s6 do chi ti€t
. S8 tinh dién tich va bang téng hop
dién tich
_ L Tich fimg 9 ban d6
. Céc bien ban kiém tra nghiém thu
noi va ngoai nghi¢p vé céc tr lidgu va
tai lidu khéc.
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IV. KIEM TRA PANH GIA

Sau khi gido vién huéng din qud trinh thanh 13p ban d6 dia chinh.

- Hoc sinh thao téc doc 1ap vé timg budc clia quy trinh do vé ban dé theo
yéu ciu.

_ Hoc sinh rén k¥ nang thyc hanh nhanh dan thao tic do dugc lap di lap
lai nhiéu 1dn, ngudi di mia va ngudi ghi s6 duge rén luyén ditc tinh tdc phong
cong nghiép, trung thyc khédch quan, chinh x4c. Dam bao tit k¥ nang trg thanh
k¥ xdo.

- San phdm qué trinh do v& 12 ban d6 hién trang sit dung dat tai Tay M.

- Kiém tra cho diém theo nhém.

- Ban dé chia theo nhém 3-4 hoc sinh.

| TT Noi dung Diém

1 | Thao tdc do ngoai nghi¢p 5

2 | Cong tdc noi nghiép (Ién myc ban goéc, tinh dién tich, 1ap 5
bang ké dién tich, bién tap bin d6)

Cong: 10
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BO GIAO TRINH XUAT BAN NAM 2005

KHOI TRUONG TRUNG HOC NONG NGHIEP

1 TRONG TROT CO BAN

DI TRUYEN VA CHON GIONG CAY TRONG
_KY THUAT TRONG RAU

' KY THUAT TRONG CAY AN QUA

' KY THUAT TRONG HOA CAY CANH

_SINH LY THUC VAT

THS NHUGNG, NONG HOA

_BAO VE THUC VAT

' BANG KY VA THONG KE DAT PAI

0. QUAN LY HE THONG THUY NONG

11. DAT VA BAO VE PAT

12. DO DAC DIA CHINH

13 QUAN LY NHA NUGC VE BAT DA

14. CHAN NUOI THU Y CO BAN

15. CHAN NUOI LON

16. CHAN NUOI TRAU BO

17. PHAP LENH THU Y VA KIEM NGHIEM SAN PHAM VAT NUOI
18 DINH DUGNG VA THUC AN VAT NUOI

19. VE SINH VAT NUOI

20. DUQC LY THU Y

21 GIAI PHAU SINH LY VAT NUOI

22 KY SINH TRUNG THU Y

23 KINH TE NONG NGHIEP

24. AN TOAN LAO DONG

25 MAY VA THIET Bl NONG NGHIEP

26. SU DUNG VA QUAN LY THIET BI DIEN
27. CO HOC KY THUAT

28. KY THUAT DO LUONG VA DUNG SAl LAP GHEP
29. VE KY THUAT CO KHI

30. GIA CONG CO KHi

31. CAU TAO VA SUA CHUA BONG CO p&T TRONG 10162780

NI

33 NHlEN LIEU DAU MO 219350751906
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