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LOI NOI PAU

Giéo trinh " Trac dia" 1a tai liéu phuc vu viéc day va hoc mon Tric dja cho cac
khoa x4y dung & truong dai hoc Bach khoa cling nhu & mot s6 truong thude khoi
K¥ thuat. Khi bién soan tac gia da dwa vao khung chuong trinh mai cia Bo Gido
duc va Dbao tao.

V¢ noi dung, gido trinh nay gdbm bon phan:

- Kién thirc chung vé Tric dia
- Po cic yéu t6 co ban
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- Trac dia trong xay dung cong trinh

Noi dung ba phan dau véi phu phan A va E trong phan tht tu 12 nhitng kién
thirc co ban chung cho ca ba nganh xiy dung. Vi mdi nganh xay dung déu co
nhimg dic thu riéng, nén trong phan thir tu co ba phu phan viét riéng cho timg
nganh, cy thé:

- Phu phan B: tric dia cong trinh cau dudng
- Phy phan C: tric dia cong trinh dan dung va cong nghiép

- Phu phan D: tric dia cong trinh thity loi - thay dién

Tac gia da c6 gang bién soan ndi dung vira mang tinh tong hop, vira mang tinh
Ung dung nén khong tranh khoi thiéu sot. Rat mong nhan dugc nhing y klen dong
gop cuia ban doc dé gido trinh ndy hoan thién hon. Y kién cta cac ban giri vé theo
dia chi : levandinhg@gmail.com.
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PHAN 1. KIEN THUC CHUNG VE TRAC PIA

MO DAU
1. Khai niém vé tric dia

Theo tiéng Hy Lap thi thuat ngir " Tric dia" co6 nghia 1a sy " phéan chia dét dai ". Vi
¥ nghia d6, chimg to tric dia da ra doi tir rat som.

Su phat trién ctia nén san xuat x4 hoi doi hoi Trac dia ngay cang phai dé cap dén nhiéu
van d¢, khai niém " Tric dia " ciing vi thé c¢6 nghia rong hon. C6 thé hiéu "trdc dia" la mén
khoa hoc vé cac phuong phdp, phwong tién do dac va xur Iy s6 ligu nham xdc dinh hinh dang
kich thuéc trdi dat; thanh Idp thanh lap ban do, binh do, mat cat dia hinh phuc vy xdy dung
cdc cong trinh kj thudt, ddp iing yéu cau cia cdc nganh kinh té quoc dan va quéc phong.

Pé thuc hién nhiém vu ctia minh, Tric dia phai tién hanh do dac mat dat. Cong tac do
dac thuc chat quy vé do mdt s6 cac yéu to co ban nhu: gbc, canh, chiéu cao.... V&i muyc dich
do dac hi€u qua va chinh xéc, trac dia da nghién ctru tng dung cac phuong phap trong do dac.

Qua trinh do luén tdn tai cac sai sd anh hudng té1 d chinh xéc Kkét qua do. Pé nhan
duoc céc tri do xac sudt nhat va biéu dién chung duéi dang ban d6, binh do va mit cat dia
hinh thi can phai xur ly s6 liéu do. Kién thirc tric dia cung vdi toan hoc, xac suét théng ké, tin
hoc 14 nhitng cong cu quan trong dé thuc hién viée xir 1y sd liéu.

Phuong tién do 1a mdt trong nhiing diéu kién quan trong dé do dac chinh xac va hiéu
qua. Véi sy phap trién manh mé cua cac nganh khoa hoc nhu quang hoc, co khi chinh xéc,
dién tu, tin hoc da ché tao ra cac thiét bi do hién dai nhu toan dac dién tu, thuy chun dién tu,
may dinh vi GPS. May moc, thiét bi do dac hién dai cing v6i cong nghé tién tién thuc sy 1a
cudc cach mang sau rong cuia nganh Tric dia, mo ra kha ning khong chi nghién ctru do dac
trén bé mat trai dat, dudi 10ng dai dwong ma con khong gian ngoai trai dat.

2. Cac chuyén nganh tric dia

Tuy theo d6i twong, quy md va phuong phap nghién ctru khac nhau ma tric dia duoc
chia thanh cac chuyén nganh khéc nhau.

Tric dia cao cép c6 pham vi nghién ciru rong 16n mang tinh toan cau hodc qudc gia.
Nhiém vu cua tric dia cao cap la xac dinh hinh dang, kich thuéce, truong trong luc trai dat;
xay dung hé thong khong ché Nha nudc véi d6 chinh xac cao lam co SO trac dia Quoc gia;
nghién ctru khoa hoc, nghién ctru bién dang vo trai dat. Trac dia cao cap con bao gom ca tric
dia vé tinh nghién ctru do dac khong gian ngoai mat dat va tric dia bién.

Trac dia dia hinh c6 nhiém vu nghién ctru quy trinh cong ngh¢ do vé ban d6 dia hinh
mat dat dung trong cac nganh diéu tra, xdy dung co ban va qudc phong.

Trac dia anh ciing c6 nhiém vu nghién ctru do v& ban d6 dia hinh, nhung tién hanh
b?mg cach chyp anh mat dat b?mg cac may anh dac biét tr mdy bay, v¢ tinh hodc ngay tai mat
dat; sau d6 xir 1y cac tAm anh chup duogc dé thanh 1ap ban db.

Tric dia cong trinh 12 tric dia ing dung trong xdy dung cong trinh. Linh vyc nay, Tréic
dia nghién ctru phuong phap, phuong tién phuc vu thiét ké, thi cong xay dung va theo ddi
bién dang cong trinh.
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Trac dia ban d6 c6 nhiém vu nghién ctru cac phuong phap chi€u ban do; cac phuong
phép v&, biu dién, bién tip va in an ban do.

3. Vai tro ciia trac dia trong quy hoach va xiy dwng cong trinh

Tric dja ¢ vai trd quan trong trong giai doan quy hoach, thiét ké, thi cong va quan ly
sir dung céc cong trinh xay dung co ban nhu: xay dung cong nghiép, dan dung; xay dung cau
duong; xay dung thuy loi, thuy dién.

Trong giai doan quy hoach, tuy theo quy hoach tong thé hay chi tiét ma nguoi ta su
dung ban do dia hinh ty 1€ thich hop dé vach ra cac phuong an quy hoach, cac ké hoach tong
quat khai thac va su dung cong trinh.

Trong giai doan khao sat thiét ké, trac dia tién hanh thanh lap luoi khéng ché tric dia,
do v€ ban do, binh d6 va mat cat dia hinh phuc vu chon vi tri, 14p cac phuong an xay dung va
thiét ké k¥ thuat cong trinh.

Trong giai doan thi cong, tric dia tién hanh cong tac xay dung ludi tric dia cong trinh
deé bo tri cong trinh trén mat dat theo dung thiét ké; kiém tra, theo doi qué trinh thi cong; do
bién dang va do v€ hoan cong cong trinh.

Trong giai doan quan ly va khai thac stir dung cong trinh, trac dia thyc hién cong tac do
cac thong so bién dang cong trinh nhu d6 lin, d nghiéng, do chuyén vi cong trinh. Tur cac
thong sb bién dang kiém chimg cong tac khao sat thiét ké, danh gid mtrc 46 d6 6n dinh va chét
luong thi cong cong trinh.

4. Tom tit lich sir phat trién ciia nganh tric dia

Khoang 3000 nim truéc Cong nguyén, doc hai bo song Nin Ai Cap, con ngudi di biét
dung nhiing kién thiic so dédng vé hinh hoc va do dac dé phan chia lai dat dai sau khi I rat, 6
chinh 13 khéi ddu cia mon do dit. Khoang thé ky thir 6 trudc cong nguyén, ngudi Hy Lap da
cho rang trai dat 1a khdi cau. Kién thirc do dac trong giai doan nay da gop phan xay dung
thanh coéng cac cong trinh kién trac doc dao & Ai Cap, Hy Lap.

Thé ky thir 16 nha toan hoc Meccato tim ra dwoc phuong phap chiéu ban db. Thé ky
thtr 17 nha bac hoc Vecnie phat minh ra du xich. Thé ky thir 18 Delambre do dugc d6 dai kinh
tuyén qua Pari va dat don vi do dai 1m=1/40.000.000 d6 dai kinh tuyén nay. Thé ky thir 19
nha toan hoc Gauss da dé ra phuong phap s6 binh phwong nho nhat va phuong phap chiéu ban
d6 méi. Rat nhiu nha tric dia trén thé giéi di xac dinh duoc kich thudc trai dat nhu:
Bessel(1841), Everest(1830), Clarke(1866), Helmert(1906), Kraxovski(1940) va hi¢n tai
nhiéu nuéc dang dung WGS-84(1984).

O Viét Nam, tir thoi Au Lac da biét sir dung kién thirc tric dia dé xay thanh C6 Loa,
kinh do Thing Long, kénh dao nha Lé..Nam 1469 vua Lé Thanh Tong da v& ban db ban do
dat nudc c6 tén " Pai Viét Hong Puc".

Cuc do dac Ban d6 thanh lap nam 1959, Tong cuc Pia chinh thanh 1ap nam 1994 da
trién khai tmg dung khoa hoc ky thuyat Tric dja trong xdy dung luoi toa do, d6 cao Nha
nudc; thanh lap cac loai ban d dia hinh, dia chinh phuc vu diéu tra co ban, quan 1y, xdy dung
va qudc phong.
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CHUONG 1. NHUNG KIEN THUC CO BAN

1.1. Khai niém vé dinh vi diém

Mait dat ty nhién 1a bé mat vat 1y phuc tap, nhin toan canh trai dat gn gidng qua cau
nuée khong 16 v6i hon 2/3 dién tich bé mat 13 dai duong va phan dién tich con lai 13 luc dia,
hai dao. Trén mit dat co chd cao trén 8km (dinh Chomoluma diy Hymanaya); du6i dai duong
c6 noi sau dudi -11km (hd Marian ¢ Thai Binh Duong). D6 cao trung binh ctia luc dia so véi
muc nudc dai duwong khodng +875m.

Dé nghién ciru trai dat va biéu dién n6 trén mat phang, tric dia phai tién hanh do dac
mit dat. Cong tac tric dia nay thuc chét 1a xac dinh vi tri cac diém dic trung cua bé mat dat
trong hé quy chiéu toa d6 nao dé va co thé hiéu do la dinh vi diém. Vi tri cac diém trén mit
dat duoc xéac dinh boi thanh phﬁn toa d mat béng va dod cao.

1.2. Miit thuy chuan va hé dé cao

Do cao 1a thanh phan quan trong d€ xac dinh vi tri khong gian cua cac diém trén mat
dat, dé c6 dg cao cac diém ta phai xac dinh cadc médt chuan quy chiéu do cao.

1.2.1. Mit thiyy chuén

Mat nuée bién trung binh o trang thai yén tinh, tuong tuwong kéo dai xuyén qua cdc
luc dia, hai dao tao thanh bé mat khép kin dwoc goi la mdt thiy chudn trdi dat Moi quéc gia
trén co sé sb lidu quan tric muc nude bién nhiéu nam tir cic tram nghiém triéu da xay dung
cho minh mét mit chuan do cao riéng goi 1a mdt thity chudn goc (hinh 1.1).

Hinh 1.1

Tai moi diém trén mat thuy chuan goc phuong duong day doi (phuong trong luc)
ludn trung voi phuong phap tuyén. Vi vét chit phan b khong ddng déu trong long trai dat
nén phuong dudng day doi tai cac diém trén mit thiry chuan goc khong hoi tu ve tam qua dat
da 1am cho bé mat nay gb ghé, gon soéng va day ciing chi 1a bé mat vat 1y. Trong tric dia st
dung mat thay chuan 1am mit chuan do cao.

Cac mat thuy chuan song song v6i mat thiy chuan gbc duoc goi 1a mat thay chuan
quy udc, co vo sé mat thuy chuan quy udc.
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1.2.2. Hé thong d cao

D6 cao tuyét doi ciia mét diém trén mat dat la khodng cdach theo phiwong dwong ddy
doi tir diém do den mat thity chudn goc. O hinh 1.1, 6 cao tuyét doi cua diém A va B tuong
ung la doan Hx va Hp ¢0 tri s6 duong, con hi€u dg cao gitra chiing goi 1a d§ chénh cao hap,

O Viét Nam hé do cao tuyét 601 (d0 cao thuong) lay mat thuy chuan gdc 13 mat nude
bién trung binh qua nhiéu nim quan trac tai tram nghiém triéu Hon Dau (D6 Son, Hai Phong).
Do cao cac diém ludi lghong ché nha nude, do cao trong cac loai ban dp dia hinh, dia chinh va
cac cong trinh trong diém nha nudc déu phai gan véi he do cao tuyét doi nay.

D6 cao tiong déi ciia mét diém (dé cao quy wéc hay do cao gia dinh) la khoang cach

theo phirong dwong ddy doi tir diém do téi mdt thity chudn quy wéc. O hinh 1.1, néu chon mat
thuy chuan di qua diém B 13 mit thuy chudn quy wéc thi d6 cao quy udc cua dlem A 1a doan

1'lAB.
Céc cong trinh quy mé nho, xay dung ¢ noi héo lanh xa hé thdng d6 cao nha nudc thi

c¢6 thé ding do cao quy udc. Trong xdy dung cong trinh cong nghiép va dan dung nguoi ta
thuong chon mit thuy chuan quy udc 12 mit phang nén nha tang mat.

1.3. Hé toa d¢ dia ly

Hé toa do dia 1y nhan trai dat 1a hinh cau véi gbc toa do 1a tAm trai dat, mat phang kinh
tuyén gdc qua dai thién vin Greenwich ¢ nudc Anh va mit phang vi tuyén gdc 1a mit phang
xich dao (hinh 1.2). Mt diém trén mat dat trong hé toa do dia 1y dugc xac dinh boi hai thanh
phén toa do 1a do vi dia 1y ¢ va do kinh dia 1y A.

Hinh 1.2

Do vi dia 1y cua diém M 1a goc hop boi phuong duong day doi di qua diém d6 véi mat
phang xich dao. D6 vi nhén gia tri 0° & xich dao va 90° & hai cuc. Cac diém trén mat dit co
d6 vi bac hay nam tiy thugc ching nam ¢ bac hay nam ban cau.

Do kinh dia ly cia mot diém 1a goc nhj dién hop boi mat phfmg kinh tuyén gbc va mat
phang kinh tuyen di qua diém d6. Do kinh dia ly nhén gia tri tir 0° dén 180° va tily thudc vao
diém dang xét nam & déng hay tiy ban cau ma né c6 do kinh twong tmg 1a d6 kinh dong hay
dod kinh tay.

Hé toa d6 dia Iy dung dé xac dinh vi tri cac diém trén mat dat, né c6 vu diém la thong
nhat cho toan b quéa dat nhung nhugc di€ém la tinh toan phuc tap. Mot s6 nganh st dung hé
toa d0 nay nhu: thién van, hang khong, hang hai, khi tugng thiy van...
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Trong tric dia cao cip, mit cau trai dat duoc thay bang mat Elipxoid tron xoay tao boi
Elip c¢6 ban tryc 16n a, ban truc nho b va do det a. quay quanh truc quay cua trai dat. Vi tri cac
diém trén bé mat trai dat trong hé toa do nay ciing dugc xac dinh boi d6 vi tric dia B, kinh do
tric dia L va do cao tric dia H.

1.4. Phép chiéu ban do va hé toa do vuong goc phang
1.4.1. Khai niém vé phép chiéu ban do

Mt dat 1a mat cong, dé biéu dién trén mat phéng sao cho chinh x4c, it bién dang nhat
can phai thuc hién theo mot quy luét todn hoc nao dé goi la phép chiéu ban do.

Pé thuc hién phép chiéu ban dd, trudc tién chiéu mat dat ty nhién vé mit chuin ( mat
cau hoac mat Elipxoid), sau d6 chuyén tir mat chuan sang mat phang. Tuy theo vi tri dia ly
cua tung nudc ma cd thé ap dung cac phép chicu ban d6 chu phu hop, trong gido trinh nay chi
trinh bay khai ni€ém vé mdt s6 phép chiéu hay dugc str dung.

1.4.2. Phép chiéu mit phing va hé toa d§ vudng goc quy wéc

Khi vuc do v& nhé 6 dién tich nhé hon 100 km?, sai s6 bién dang phép chiéu ban dd
nhd nén co theé coi khu vye do 1a mét phang va céc tia chi€u tir tam trai dat 1a song song vi
nhau.

Néu khu vuc 4y nam ¢ nhitng noi héo
lanh, xa ludi khéng ché nha nudc thi c6 thé
gia dinh mot hé toa d§ vudng gbc voi truc
OX 14 hudéng bic tir xac dinh bang la ban,
truc OY vudng goc voi truc OX va hudng vé
phia dong; gbc toa do 1a giao cta hai truc va
chon & phia tdy nam cua khu do (hinhl1.3).

Hinh 1.3

1.4.3. Phép chiéu UTM va hé toa @9 Qudc gia Viét Nam VN-2000
1.4.3.1. Phép chiéu UTM

Phép chiéu ban d6 UTM (Universal Transverse Mercator) 1a phép chiéu hinh tru
ngang dong goc va dugc thuc hién nhu sau:

- Chia trai dat thanh 60 mui boi céc
duong kinh tuyén cach nhau 6°, danh sé thir ty
cac mui tir 1 dén 60 bt dau tir kinh tuyén gbc,
nguoc chiéu kim dong va khép vé kinh tuyén
goc.

- Dyng hinh try ngang cat mit ciu trai
dat theo hai duong cong ddi xtmg v&i nhau qua
kinh tuyén giita muai va c6 ty 1& chiéu k = 1
(khong bi bién dang chiéu dai). Kinh tuyén
truc nam ngoai mat tru c6 ty 1€ chiéu k =
0.9996.
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- Dung tam trai dat lam tim chi’é'u, lan lugt chiéu tirng mui 1én mat try theo nguyén ly
cua phép chiéu xuyén tdm. Sau khi chiéu, khai trién mat tru thanh mét phang ( xem hinh 1.4).
Phép chiéu UTM c6 wu diém 1a do bién dang duogc phan bd déu va b tri sé nhd; mat
khéc hién nay dé thuan tiér} cho viéc st dung hé toa dQ chung trong khu vuc va the gioi Vi,ét
Nam da st dung ludi chi€éu nay trong hé toa dd Qudc gia VN-2000 thay cho phép chi¢u
Gauss-Kruger trong hé toa do cii HN-72.
1.4.3.2. H¢ toa d vuong géc phing UTM

i Trong phép chiéu UTM, cac mui chiéu déu c6 kinh tuyén truc suy bién thanh dudng
thang ding dugc chon lam truc OX; xich dao suy bién

thanh duong nam ngang chon lam tryc OY, duong A X
thang OX vudng goc voi OY tao thanh h¢ toa d6 vudng N
goc phang UTM trén cac mui chiéu (hinh 1.5). rz—‘i\?

T

Pé tri s6 hoanh d0 Y khong am, ngudi ta quy o
ude 101 truc OX qua phia tdy 500km va quy dinh ghi
hoanh d§ Y c6 kém s6 thir ty mai chiéu ¢ phia trude (X \
= 2524376,437; Y = 18.704865,453). Trén ban dd dia
hinh, dé tién cho str dung nguoi ta di ké nhitng dudng
thang song song véi truc OX va OY tao thanh luéi 6
vudng toa do. Hé toa do vudng goéc phang UTM nay 500km
duogc str dung trong h¢ toa do VN-2000. Hinh 1.5

1.4.3.3. H¢ toa dp Quoc gia Viét Nam VN-2000

. H¢ toa dd VN-2000 dugc Thu tudng Chinh phu quyét dinh 1a hé 1a hé toa do Trécvdia—
Béan do Quoc gia Viét Nam va c6 hi¢u luc tir ngay 12/8/2000. H¢ toa do nay co6 cac dac diém:

- Str dung Elipxoid WGS-84 (World Geodesic System 1984) lam Elip thuc dung, Elip
nay c6 ban truc 16n a = 6378137, d0 det a. = 1:298,2.

- Sir dung phép chiéu va hé toa d¢ vudng goc phang UTM.

\—
\ /

- Gdc toa d6 trong khuon vién Vién Cong nghé Pia chinh, Hoang Qudc Viét, Ha Noi.
1.5. H¢ dinh vi toan cau GPS

He¢ dinh vi toan cau GPS (Global Positioning System) dugc Bo Qubc phong My trién
khai tir nhitng nim 70 cta thé ky 20. Ban dau, hé thong nay dugc ding cho muc dich quan su,
sau do da dugc ing dung rdng rai trong cac linh vuc khac. Véi uu diém noi bat nhu d6 chinh
xac, mirc 6 tu dong hoa cao, hiéu qua kinh té 16n, kha ning tng dung & moi noi, moi luc,
trén dat lién, trén bién, trén khong...nén cong nghé GPS da dem lai cudc cach mang k¥ thuat
sdu sac trong linh vyc trac dia.

O Viét nam, cong nghé¢ GPS dé dugc nhép vao tir nhimg ndm 1990 va da dugc ung
dung rong réi trong nhiéu linh vuc. Trong trac dia cong nghé GPS da dugc (mg dung dé thanh
1ap ludi toa do lién luc dia, ludi toa do quoc gia cho dén do vé chi tiét ban do.

Cong nghé GPS ciing da duoc ung dung trong tric dia cong trinh dé thanh 1ap ludi
khdng trong do vé& ban d, thi cong va quan tric chuyén dich bién dang cong trinh. So véi cac
phuong phép truyén théng thi tmg dung GPS dé thanh lap luéi khéng ché co uu diém noi bat
nhu: chon diém linh hoat hon, khong can thong hudng gitra cac diém, canh do nhanh hon va
c6 thé do ca ngay 13n dém, d6 chinh xac cao va tir d6 hiéu qua cao hon.
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1.5.1. Nguyén ly dinh vi GPS

Cac diém mat dat duoc dinh vi GPS trong hé toa do dia tdm xay dung trén Elipxoid
WGS-84. Hé toa do co gbc toa do O 1a tAm trai dat, truc OX 1a duong thang ndi tam trai dat
v6i giao diém kinh tuyén gdc cat duong xich dao; truc OY vudng goc véoi OX, truc OZ tring
v6i truc quay trai dat va vudng goc v6i mit phang xoy (hinh 1.6).

~ Kinh tuyén gdc ]

‘: :Xich dao ‘

Hinh 1.6

Tir hinh 1.6 ta c6 mbi quan hé:

s =[7- ®| (1.1

Trong do:

“t”

vecto R - 1a vecto vi tri (Xy, Yy, Zy ) cac diém can dinh vi trén mat dat tai thoi diém
nao d6, day chinh 1a bon 4n s can xac dinh d6i véi vi tri mot diém.

vecto r — 1a vecto vi tri ( Xy, Yy, Yy ) cac v€ tinh trén quy dao tai thoi diém “t” d3 biét
tur thong tin dao hang ma may dinh vi thu dugc tir vé tinh.

S - 1a khoang céach gia tir diém dinh vi dén vé tinh ma may dinh vi GPS do duoc.

Nhu vay dé dinh vi mot diém ta can lap va gidi hé phuong trinh tbi thiéu phai co bbn
phuong trinh dang (1.1). S6 phuong trinh 16n hon bén s& dugc giai theo nguyén 1y sé binh
phuong nho nhét, vi vy cang thu duogc tin hiéu cua nhiéu vé tinh thi do chinh xac dinh vi
cang cao.

1.5.2. Cau tric ciia hé théng dinh vi toan cau GPS

H¢ théng dinh vi toan cau GPS gém ba bg phan: doan khong gian, doan diéu khién va
doan sir dung.

1.5.2.1. Doan khong gian(space segment)

Doan khong gian gdm 24 vé tinh phan bd trén 6 quy dao gan tron, trén mdi quy dao co
4 v¢ tinh, mat phang quy dao nghiéng v4i mat phang xich dao 55°. Céac v¢ tinh bay trén cac
quy dao cach mit dat c& 20200km. Chu ky chuyén dong cua vé tinh trén quy dao 1a 718 phit
(12g10). S6 lugng vé tinh ¢ thé quan sat dugc tuy thudc vao thoi gian va vi tri quan sat trén
mat dat, nhung ¢6 thé noi rang o bét ky thoi diém va vi tri nao trén trai dat ciing c6 thé quan
tric duge toi thiéu 4 vé tinh va tdi da 11 vé tinh.
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MJi vé tinh déu co déng hd nguyén tu c6 do on dinh tan s6 10'12, tao ra tin hiéu voi
tan sb co so f, = 10,23Mhz , tir d6 tao ra séng tai L, = 154. f, = 1575,42Mhz ( A=19cm) va L,
=120. f, = 1227.60Mhz (A = 24cm). Cac song tai duoc diéu bién boi hai loai code khac nhau:

- C/A-code (Coar’se/Accquition code), dung cho muc dich dan sy véi do chinh~ Xac
khong cao va chi diéu bién song tai L1. Chu ky lap lai cua C/A-code 1a 1 miligidy va moi vé
tinh dugc gan mot C/A code riéng biét.

- P-code(presige code), dugc dung gho quan doi My véi do chinh xéc cao, diéq bién ca
song tai qu va L2. M’()i v¢€ tinh chi dugc gan mot doan code loai nay, do d6 P-code rat kho bi
giai ma dé su dung néu khong dugc phép.

Ngoai ra ca lai song tai L1 va L2 con dugc didu bién boi cac thong tin dao hang vé: vi
tri v€ tinh, thoi qian cua hé thong, s6 hi¢u chinh dong ho vé tinh, quang canh phan bd vé tinh
trén bau troi va tinh trang ctia hé thong.

1.5.2.2. Poan diéu khién(control segment)

GOom mot tram diéu khién trung tdm dit tai cin c khong quian My gan Colorado
Spring va bon tram quan sat dat tai: Hawai(Thai binh duong), Assention Island(Dai tiy
duong), Diego Garcia(An do duong) va Kwaj alein(Téay Thai binh duong).

Cac tram quan sat déu €6 may thu GPS dé theo ddi lién tuc cac vé tinh, do cac so liéu
khi tuong va giri s6 lidu nay vé tram trung tam. SO liéu cac tram quan sat dugc tram trung tdm
xur ly cung véi s6 liéu do duoc cua ban than n6 cho thong tin chinh xac vé vé tinh, sd hiéu
chinh ddng hd. Cac s6 liéu nay duogc phat tré lai cac vé tinh, cong viéc chinh xac hoa thong
tin duoc thyuc hién 3 1an trong mot ngay.

1.5.2.3. Doan sir dung(User segment)

Doan nay gdm cac may moc thiét bi thu nhan thong tin tir vé tinh dé khai thac st
dung. D6 ¢6 thé 1a may thu riéng biét, hoat dong doc 1ép (dinh vi tuyét d61) hay mot nhom tir
hai may tro 1én hoat dong ddng thoi ( dinh vi trong ddi) hodc hoat dong theo ché do mot may
thu dong vai tro may chu phat tin hi¢u hi¢u chinh cho cac may thu khéac ( dinh vi vi phan).

1.5.2.4. Cac phwong phap dinh vi GPS
- Dinh vi tuyét doi

DPinh vi tuyét dbi 1a dwa vao tri do khoang cach tur v¢ tinh dén may thu GPS dé xac
dinh tryc ti€p vi tri tuyét doi cua Anten may thu trong h¢ toa d0 WGS-84. Do chinh xac cua
dinh vi tuy¢t d6i khoang 10m dén 40m.

Dinh vi tuyét d6i chia thanh dinh vi tuyét d6i tinh va dinh vi tuyét d6i dong, " tinh "
hay " dong " 1a n6i trang thai cia Anten mdy thu trong qud trinh dinh vi.

- Dinh vi twong doi

Dinh vi twong ddi 1a truong hop ding hai may thu GPS dit ¢ hai diém khac nhau,
quan trac dong bd cac vé€ tinh dé¢ xac dinh vi tri twong doi gitra chung (Ax, Ay, Az) trong hé
WGS-84, néu biét toa d0 mot dieém thi s€ tinh duoc toa d6 diém kia. PO chinh xac dinh vi
tuong doi cao hon rat nhiéu so voi dinh vi tuyét doi.

- Dinh vi vi phdn

Trong dinh vi vi phan, m{t may dat tai mot diém da biét toa do (tram géc), cac may
thu khac dat tai cac di€ém can xac dinh toa do(tram do). Dua vao do chinh xac da biét cua tram
goc, tinh so hi¢u chinh khodng cach tir tram goc dén v¢ tinh va hi¢u chinh nay dugc may GPS
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& tram gdc phat di. My tram do trong khi do dong thoi vira thu duoc tinh hiéu vé tinh va sd
hi€u chinh cta tram goc va tién hanh hi¢u chinh két qua dinh vi, chinh vi thé nang cao dugc
d6 chinh xac dinh vi.

1.6. Pinh hwéng dwong thing

Mubdn biéu thi mot doan thang 1én ban d6 ngoai do dai con phai biét phuong hudng
cua no. Viéc xac dinh hudng cia mot duong thang so véi mot hidng goc nao dé goi la dinh
hiong dwong thang. Trong tric dia tiy theo diéu kién cu thé ta c6 thé chon hudng gbc 1a
huéng béc kinh tuyén thuc, kinh tuyén tir hodc hinh chiéu cac kinh tuyén truc 1am huéng gbc.
Tuong Gng voi cac hudng gbc do ta cd cac goc dinh hudng 1a goc phuong vi thuc (A),
phuong vi tir(A,), goc dinh huéng(a).

1.6.1.G6c phuong vi

. Goc phuong vi cua mot duong {hcfng la géc bang tinh tir huéng bdc kinh tuyén, thudn
chiéu kim dong ho den huong dwong thang (hinh 1.7).

Hinh 1.7

C6 hai loai goc phuong vi, neu hudng goc l1a huéng bac kinh tuyén thuc ta s& c6 goc
phuong vi thuc A con néu hudng gde 1a hudng bic kinh tuyén tir s& co goc phuong vi tir A,
Quan hé gitra hai loai goc phuong vi nay la:

A=At (1.2)
Trong d6 & 1a do chénh 1¢ch tir, 1dy ddu + khi kinh tuyén tir tir 16ch vé& dong kinh tuyén thyc va
lay dau - khi kinh tuyén tir 1éch vé tay kinh tuyén thyc.
Trén cuing mot dudng thang, tai cac diém khac nhau gbc phuong vi ¢ tri s6 1éch nhau
mot luong bang do hoi tu kinh tuyén v.
Ary=A ty voi Y:Ax SiIl([) (13)

i Goc phuong vi nhan gia tri tir (0 ~ 360)°. Néu nhin theo hudng cho trude cua dudong
thang ta c6 goc dinh hudng la géc phuong vi thuan, con néu nhin nguge hudng véi hudng
duong thang cho trude s& co6 goc phuong vi nguoc, tri s6 goc dinh hudng thuan va nguoc 1éch
nhau ding bang 180°.

A'=A +180° (1.4)
Goc phuong vi dung dé dinh huéng duong thflng trén mat dat. Huéng cua duong
bang, hudng di chuyén ctia tdim bao hodc hudng di cua tau trén bién dung la géc phuong vi.
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1.6.2. Géc dinh huéng
1.6.2.1. Khdi niém

Géc dinh hudng cua mot duong thang la goc bang tinh tir hwong bdc cua hinh chiéu
kinh tuyén truc hodc cdc dwong thang song song véi né theo chiéu thudn kim dong ho tdi
hidng dwong thang, nhdn gid tri tir 0-360°.

N2 N \d
o b M
N
N —
Hinh 1.8

Goc dinh huéng ctua duong thing NM ky hiéu 13 axy. Vi huéng bac cua hinh chiéu
kinh tuyén truc nhan la truc OX nén géc dinh hudng cling dugc tinh tor hudng bic truc OX
hodc hudng bic cia cac dudng thing song song véi OX.

Goc dinh hudng ctia mdt duong thfmg déu c6 tri sé nhu nhau tai moi diém cua né. Ta
ciing c6 goc dinh hudng thuin va nguoc, tri s6 ciia chung 1éch nhau 180°. Quan hé giira cac
yéu t6 dinh hudng duong thang:

Pé hd trg cho viée tinh goc dinh hudng trong bai toan trac dia nguoc, nguoi ta con su

dung goc hai phuong (r). Géc hop béi hudng béc hodc nam so véi dwong thang sao cho tri sé
cia né luén nhé hon hodc bang 90°. Ta c6 quan hé giita goc dinh hudng va hai phuong:

o =r (cung phan tul) o= 1800+r(cung phan tu 1T ) (1.6)
o = 180° - r (cung phén tu IT ) o =360° - r (cung phan tu IV )
1.6.2.2. Bai todn tinh chuyén géc dinh huwéng

Gia sir trén mit phang toa d6 XOY c6 cac goc kep giira cac doan thing do, dy, d,...
tuong ung l1a B4, B2, B3...( hinh 1.8).

Hinh 1.9
Tu hinh 1.8 ta c6: o =ap+Pr-180% oy =0y - P+ 180° ...
o = 0i-1 + Bi F 1800 (17)
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CHUONG 2. LY THUYET SAI SO PO
2.1. Khai niém - phan loai sai so do
2.1.1. Phép do va sai s6 do

Do méot dai luong nao do thuc chdt la so sanh né véi don vi do cung logi. Ciing co
thé hiéu phép do la mot phép thwr va két cuc cua mot phép thu la mot tri do.

Po tryc tiép 13 so sanh truc tiép dai luong can do voi don vi do twong tmg. Trong thuc
té khong phai luc ndo ciing tién hanh do truc tiép, néu dai lugng can do phai xac dinh thong
qua céc dai lwong do truc tiép khac thi goi la do gian tiép. Khi do trong diéu kién do nhu nhau
thi két qua co6 cung do chinh xac; nguoc lai, két qué do s€ khong cung dd chinh xac néu diéu
kién do khac nhau.

C6 thé hiéu sai s6 do la hiéu sé gitta tri do voi tri thyc goi la sai $6 thuc (4;), hoac
hiéu so gitra tri do voi tri gan dung nhat ( tri xac suat nhat) goi la sai so gan dung (v; ).

A =L;-X vi=L;-x (2.1)
Trong do: Li - tri do; X - tri thyc ; x - tri x4c suit nhat (tri gﬁn ding nhét)
2.1.2. Phén loai sai s do
2.1.2.1. Sai 56 sai lam

Sai s6 sai 1am sinh ra do sy nham 13n cta con ngudi trong qua trinh do. Sai sd sai 1am
khi Xudt hién thuong co tri s6 16n, nhung dé dang bi loai bo khi duge phat hién. Dé giam sai
s6 sai 1am can ting cuong y thue trach nhiém cua nguoi do, dé ra cac bién phap kiém tra trong
qua trinh do va xtur 1y so li¢u.

2.1.2.2. Sai s6 hé thong

Sai s6 hé thong xuat hién thuong c¢6 quy luat ca vé dau va tri s6. Cac nguyén nhan
sinh ra sai s6 hé¢ thong 1a do dung cu may moéc khong hoan chinh, do théi quen ngudi do va do
diéu kién ngoai canh. bé giam sai s6 hé théng phai kiém nghiém hi¢u chinh thiét bi do, chon
phuong phap va thoi diém do thich hop.

2.1.2.3. Sai s6 ngdu nhién

Sai s6 ngau nhién sinh ra do anh huong tong hop cia nhleu ngudn sai s6, chiing luon
ludn ton tai trong két qua do, xuét hién bién thién phuc tap ca vé dau va tri sd.

Khi quan sat mot vai sai sé ngiu nhién don 1¢ thi khé c6 thé phat hién dugc quy luat
xudt hién cua ching; nhung khi nghién ctru mot tap hop nhiéu sai 6 ngﬁu nhién trong cung
diéu kién d6 chinh xéc thi theo 1y thuyét xac suét chiing xuat hién theo bon quy luat sau:

Quy Luat gié1 han: Trong cung diéu kién do, tri s6 cac sai s6 ngau nhién khong vuot
qua mot giGi han nhat dinh, gidi han nay chi thay d6i khi diéu kién do thay doi.

- Quy luat tap trung: Nhimg sai s6 ngau nhién co tri tuyét d6i nho thuong xuét hién
nhiéu hon nhitng sai sé ngau nhién ¢ tri tuy€t dbi 16n.

- Quy luat dbi xtmg: cac sai s6 ngau nhién am va dwong cé tri tuyét ddi bang nhau déu
c¢6 kha nang xuat hién nhu nhau.

- Quy luat triét tiéu: Gidi han cua tri trung binh cdng céac sai s6 ng'?lu nhién s& dan téi
khong khi s6 1an do ting 1én vo han.

lim M =0

n—w

(2.2)
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2.2. Céc tiéu chuan dd chinh xac ciia két qua do

Sai s6 ngu nhién ludn thay dbi ca vé ddu va trj s6, do do khong thé lay mot sai sb
ngau nhién don 1& nao dé dic trung cho d6 chinh xac dy tri do truc tiép. Dé danh gia do
chinh x4c cia két qua do ngudi ta ding cac tiéu chuan sau:

2.2.1. Sai s6 trung binh cong
La tri trung binh cOng céc tri tuyét ddi cac sai sb thuc thanh phﬁn, duoc xac dinh boi
cong thuc:
n n
Trong do cac A; 1a cac sai s thuc thanh phan; n 1a s6 lan do.

(2.3)

2.2.2. Sai s6 trung phwong

La can bac hai cuta tri trung binh cong cta binh phuong cac sai sd thuc thanh phan:

(2.4)

n

_, [(aa] :i\/A21+A22+...+A2n
n

2.2.3. Sai s6 gi6i han

Ta biét gi61 han sai sb do phu thude vao diéu kién do. Tri do nao d6 co sai sd vuot qua
gidi han do6 so s€ dugc coi 1a khong ddm bao d§ chinh xéc. Qua khao sat 1000 sai sO ngau
nhién trong cung diéu kién do, chi c6 ba sai s6 ngau nhién co6 tri sO bang ba lan sai so trung
phuong; di€u d6 c6 nghia 1a nhiing sai s6 ¢o tri s0 1on nhu vy xuat hién rat hiru han. Vi the
quy dinh sai $b gidi han 1a Ay, = 3m; trong tric dia cong trinh A, = 2m.
2.2.4. Sai sb twong doi

Sai 6 trung binh, trung phuong, gi6i han 1a nhiing sai s6 tuyét dbi. Trong do chiéu dai
néu dung sai sO tuong d6i thi s& ‘phan anh r6 hon murc d6 chinh xac cua két qua do.

Sai s6 tu"ong doz la ty so giita sai s6 tuyét d‘oz va gia tri cua dai luong do, trong do tu
luén nhén la 1 con mau sé duoc lam tron dén bi s6 ciia 10. Mau sb cia sai sb trong ddi biéu
thi cho chat lugng do dac, mau sb cang 16n thi 6 chinh x4c do cang cao va nguoc lai.

2.2.5. Cong thirc Bessel

Sai 6 trung phuong & (1.11) duoc tinh qua sai sO thuc A;. Tri thyc cia dai luong do
thuong khong biét trude duge, do vy tiéu chuan do ciing khong xac dinh. Khi do nhiéu lan
mot dai lwong nao dé ta s& xac dinh duoc tri gin dung nhat ctia nd, vi thé sai sb gan ding nhat
vi ciing duoc xac dinh. Nha bac hoc Bessel dd xdy dung cong thirc tinh sai sé trung phuong
qua sai s6 gan dung nay.

Saiséthu:c: A; = L;-X
Sai s6 gan dung : vi = Li-x
Trong d6 X - tri thuc; x- tri gr:in ding nhét; L; - trj do & 1an do thir i
Ai-vi=x-X=9
—>Ai=vit d (2.5)

Bién soan: GV.Lé Van Pinh 12 Dung cho sinh vién khoi ky thudt



TRAC PIA Phan 1. Kién thirc chung

Trong d6 & 1a sai s6 thuc cua tri gan dung. Biéu thic (2.5) cho i= 1~n, binh phuong hai
ve, lay tong roi chia cd hai vé cho n ta dugc:

[AA]_[], 200, o o D]

(2.6)
n n n n
Lay tong hai vé biéu thuc (2.5) , chia 2 vé cho n duoc LAl &, binh phuong biéu thirc nay
n
duoc:
2
[AZA] + Z[A[ZAJ] — 52 — m_
n n n
Thay biéu thirc nay vao biéu thirc (2.6) c6 :
2
w2l oy [ 2.7)
n n n—1

2.2.6. Sai s6 trung phwong ham s6 dang tong quat

Trong tric dia c6 nhleu truong hop dai lugng can xac dinh dugc xac dinh gian tlep
qua cac dai luong do truc tiép, hodc cac dai lugng cho trude; khi cac dai lugng nay méc sai s6
thi cac dai luong can xac dinh ciing s& c6 sai sd. Ta s& nghién ctru van dé nay: Gia sir c6 ham:

Z =1 (X1, X2, X3yuveeene Xn )
Trong d6 x; 1 cac dai luong do doc 14p co cac sai s6 trung phuong twong Gmg 13:
m;, mp ms,..., My
Néu x; c6 gia s6 twong ing 1 A; thi ham Z ciing ¢6 giasd 1a A,
Z+ A, =1 x1tA1, XotAg, X3tA;,........ , XpTAp).
Vi cac A phé, khai trién ham Z theo chudi Taylor va chi giir lai sb hang bac 1; thay céc vi
phan dx bang céac sai sO thuc Ajtaco :

- of of
Z+A =1f(X,X,, X 5. X )+ ) —Ax,.—> A=
(X, X5, X, ) leaxl. Zax,,
9 o .. s i,
bat &, =6—,V01 x;j cho trudc thi cac k; 1a hang s6 ta c6 :
X .

1

(A); = (kiA+ koAt KsAst......+ KnAy);

Cho j = 1~ n, binh phuong hai vé, 14y tong hai vé, chia cho n ta co:

2 2 2 2 2
[A ] kZ [AXI]JFkZZ [AX2]+k32 [AX3]++k3 [AXn]+2k1k2 [AXIA/\’2:|_+_2ka3 [AXIAX3]+...+2k1kn [AXIAXn]+
n n n n n n n

Cudi cung ta co:

m, =kim} +k;m; +k;mi +...+kom’ (2.8)
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2.3. Binh sai truc tiép cac tri do
2.3.1. Khai niém binh sai tryc tiép

Ban chat ciia phuong phap binh sai trugc tiép 1a tién hanh do nhiéu 1an mot dai lugng
va nhén dugc nhiéu tri do co thé cung d6 chinh xac hodc khong cung d6 chinh xac. Nhiém vu
dit ra 1a tién hanh binh sai nhu thé nao dé tim dugce tri xac suét nhat cua tri do, danh gia do
chinh xéc cua cac tri do va d9 chinh xéc cua tri sau binh sai.

Nguyén 1y sb binh phuong nho nhét chi ra rang trong truong hop do cung d chinh
xéc thi tri 6 do tin ciy cao nhat 13 tri c6 céc sai sd gan dang v; thoa man diéu kién:

[vv] = min (2.9)

Con truong hop do khong cung d6 chinh xéac thi [pvv] = min. Ta lan lwot nguyén ctru van dé
binh sai tryuc ti€p nay.

2.3.2. Binh sai tryec tiép cac tri do cung d chinh xac

Gia st tri xac sut nhat cua mot dai luong do nao d6 1a x, do dai luong nay n lan trong
di€u kién cung do chinh xéc va thu dugc n tri do lan luogt 1a:

Ll’ LZ: L3: SRR ) Ln

Ta c6 cac sai s6 gan dung:

vi=L;-x

bat: y = [vv] =[(x - L;)*] = min

Giai bai toan cuyc tiéu theo bién x:
v =[2(Li-x)] =0 x =] (2.10)
y’ =2n>0 !

Do d6 tri x 14 trj thoa man diéu kién s binh phuong nho nhét nén né 13 tri xac suit nht cua
day tri do trong cung dicu kién d6 chinh xéc; tri nay chinh 1a tri tri trung binh cdng don gian.
- Sai s6 trung phuong ciia tri trung binh cong don gian
m

n

- Sai s cua dy tri do danh gia theo cong thic Bessel

— (2.12)

n—1
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PHAN 2. PO CAC YEU TO CO BAN

CHUONG 3. PO GOC

Trong tric dia, goc bang dung dé tinh chuyén goc dinh huéng va chiéu dai cho cac
canh rdi tir d6 tinh céc gia sb toa do (Ax, Ay) va toa dd X, Y cho cac diém. Goc dung dung dé
tinh chénh cao h gitra cac diém theo phuong phap do cao lugng giac, tir d6 tinh d6 cao H cho
cac diém. May chuyén dung dé do goc bang va goc dung 1a may kinh vi tir (Theodolite).

3.1. Nguyén ly do géc bang va goc dirng

~ Gia sur co ba diém A, C, B nam & nhitng d6 cao khac nhau trén mat dat (hinh 3.1).
Chi€u ba diém nay 1én mdt phiang ngang P, theo phuong duong day doi, ta dugc ba diém
tuong tmg 13 a, ¢, b. Goc nhi hop bdi mit phang ngam [Aac'c ] va [BbC'c] 14 goc bang B can
do.

Pé do goc bang, nguol ta dung mot ban d ngang dat sao cho tdm cua no6 ném, trén

duong day doi Cc', hai mat phang ngam [Aac'c | va [BbC'c] s& cat ban do ¢ hai giao tuyén cé
trj s6 twong tng 1a a va c, tri s6 goc bang candolap="b - a.

: -
] 1V, '
a x B c
-, - o Pn |
T ——— g e—
C
Hinh 3.1

Goéc hgp boi hudng ngam ¢'A voi duong ngang HH' goi 1a goc dung cua hudng CA.
Goc dimg nhén gié tri tir 0° dén 90° va co the dwong hodc am. Néu diém ngim phia trén duong
ngang thi goc dimg s& c6 diu duong va ndm phia dudi s& c6 ddu am.

Dé do goc dimg, nguoi ta sir dung mot ban do dimg c6 duong kinh nim ngang mang
tri s6 hai dau 0°- 0° hodc 0°-180°hodc 90°-270° va vach chuan hodc vach "0" trén thang doc
s6 ban do dung. S6 doc trén ban do dung khi 6ng kinh nam ngang va vach chuan hoic vach 0
trén thang doc s can bang duoc goi 1 s6 doc ban dau MO. Tri sé goc dimg V 1a hiéu sb giira
s6 doc MO Véi tri s6 ciia hudng ngam t6i muyc tiéu doc trén ban d dung (hinh 3.1).

3.2. May Kkinh vi
3.2.1. Tac dung va phan loai may kinh vi

May kinh vi dung dé do goc bang, goc dimg, ngoai ra con do duoc chiéu dai va do
chénh cao theo phuong phap do cao lugng giéc.

Néu phan loai may kinh vi theo déc diém céu tao ban do thi s& co may kinh vi kim
loai, quang hoc va dién tir ; con phan loai theo d§ chinh xac thi s€ ¢6 may kinh vi chinh xac,
may c6 do chinh xac trung binh, va xac thap.
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3.2.2. Nguyén Iy ciu tao may kinh vi
Céc bo phan co ban cia may kinh vi trinh bay ¢ hinh 3.2 gom:

(1)-Ong kinh ngam

(2)-Ban d6 dang

(3)-Ban d¢ ngang

4)- Ong kinh hién vi doc s6
(5)-Oc ham va vi dong ban d6 ngang
(6)- Guong lay sang

(7- Ong thuy dai ban d ngang
(8)-Dé may

(9)-Oc can dé > may

CC'- Truc ngam cua ong kinh
HH'-Truc quay ctia éng kinh
VV'- Truc quay cua may kinh vi
LL'- Truc cta ong thay dai

Hinh 3.2

3.2.2.1. Ong kinh ngim
Ong kinh ngdm méy kinh vi cdu tao béi cac bo phan nhu hinh 3.3:

- Kinh vét (1) va kinh mét (2) 1a nhimg
thau kinh hoi tu két hop v6i nhau tao thanh hé kinh 3
hién vi.

- Hé diéu quang gém oc diéu quang (3) va
kinh diéu quang 3'. Khi van 4c dleu quang, kinh
diéu quang s€ di chuyén trong dng kinh, nho d6
lam thay ddi vi tri anh that ab so véi kinh vat. Khi N o
anh ab tring v&i mat phang mang day chir thap (4) 3 4 @
s€ cho anh 4o a'b' nguoc chiéu véi vat nhung dugce
phong dai 1én nhiéu 1an. Hinh 3.4 1a nguyén 1y tao Hinh 3.3
anh trong 6ng kinh ctia may kinh vi.

e

- Mang day chir thap (4) 1a mot
tdim kinh mong trén c6 khic
lu6i chi manh dung 1am chuan
khi do ngdm. Ludi chi chir thap
gdm hai chi co ban 1a chi dung
va chi ngang cit nhau dang chi
thap; ngoai ra con c6 chi trén va
dudi dung dé do khoang cach.

S

Hinh 3.4

Ong kinh may kinh vi dic trung bai mot s6 chi tiéu ki thuat sau:
- P9 phéng dai ctia dng kinh :
V=

Y

«
B 3.1)
Trong do: a - goc nhin vat qua dng kinh; P - goc nhin vat bang mét thuong; f, - tiéu cu kinh
vat; fi, - tiéu cu kinh mat.

- Trudng ngam 6ng kinh dac trung boi goc kep ¢ gitra hai duong thang xuét phat tir
quang tam kinh vat téi hai dau duong kinh mang day chir thap.
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dp
v (3.2)
Trong do: d - duong kinh mang day chir thap, f, - ti€u cy kinh vat.

E =

- B6 chinh x4c 6ng kinh :
60”

3.2.2.2. Ban d§ va by phén doc sé

Ban d9 ngang may kinh vi ¢6 ciu tao 1a mot dia tron lam bang thuy tinh trong sudt c6
duong kinh tir 6cm dén 25cm. Tuy theo 1a may quang hoc hay di¢n tir va cach chia vach va
doc s0 ban dd c6 khac nhau.

Déi v6i may kinh vi quang hoc, trén mat ban do thuong duoc chia thanh 360 khoang,
moi khoang umg véi 1°. Dung kinh hién vi phong to khoang chia 1° rdi dua va d6 mot tAm
kinh mong trén khic vach chuin hodc thang s6 doc. Tuy theo do chinh x4c clia may ma thang
vach chuan dugc chia vach khac nhau ( hinh 3.5).

%

2
| | | L |‘| |
(@) () ©

Hinh 3.5

Vi chtc ning cia ban do ngang 1a do goc bang, nén né duge lién két voi dng thiy
thuy dai c6 truc LL' vudng goc voi truc quay VV' cia may kinh vi (hinh 3.5.a). Trong mot
vong do vi tri ban d§ ngang phai thuc sy co dinh.

Khac voi ban d6 ngang, ban d6 ding ngan lién va cung quay theo 6 6ng kinh ngam. Dé
can bang vach chuan doc sb hodc vach "0" trén thang doc sd, mot sé loai may kinh vi dung
6ng thily dai va vit nghiéng ( hinh3.5¢ ), con cac loai may kinh vi hién dai ding bd can bang
tu dong b?mg hé con lic quang hoc hoac b can bfmg dién tr.

Hai dau duong kinh ndm ngang cta ban do dimg may kinh vi dugc khic vach tuong
g véi tri s6 0° - 0° ‘hogc 0% - 180° hodc 90° - 270°% boi vay khi truc ngam ong kinh nam
ngang va thang doc s6 duoc can bang thi duong kinh trén phai tring v6i vach "0" cua thang
doc s6. Tri s6 cua hai dau duong kinh trong trudng h0’p nay goi la s6 doc ban dau MO ly
thuyét; néu diéu kién trén khong dam bao s& dan dén sai s6 sd doc ban dau va sé doc c6 sai sd
d6 goi 1a MO thyc té.

Céc loai may kinh vi dién tir ( Digital Theodolite) c6 ban d6 duge ma hoa két hop véi
bd xtr Iy CPU cho tri sb cua hudng do dugc hién thi trén man hinh tinh thé, hodc luu trit trong
bd nhé ctia may hodc thé nhé (hinh 3.6a,b). Ngay nay vai su phat trién ctia nganh dién t - tin
hoc, may kinh vi dién tir dugc ghép nbi véi may do dai dién tir (EDM) ¢6 bd vi xtr 1y tich hop
nhiéu phan mém tién ich tao thanh may toan dac dién tir (Total Station). May nay khong
nhitng cho phép do géc ma con do dai véi do chinh xéc cao, ti€n loi va hiéu qua (hinh 3.6¢).
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TC600/
TCS800 PC (DOS)

Hz 154°29'12"
VvV  5°30'48"

Measured data.
(angle + distance)

TCTOOLS

(a) ()

Hinh 3.6

3.2.2.3. B§ phén cin bang va chiéu diém

B6 phén can bang gom 6ng thuy, cac dc can dé may, chan may, vit nghiéng. B6 phan
chiéu diém gdm day va qua doi hodc bd phan dinh tim quang hoc.

- Ong thuy dung dé dua duong thang, mit phang vé nim ngang hoic thang ding. c¢6
hai loai 6 ong thuy la: 6ng thuy dai va ong thuy tron (‘hinh 3.7).

Ong thuy dai ciu tao boi mdt ong thuy tinh hinh try nam ngang, mit trén 1a mat cong
c6 ban kinh tuong dbi 16n. Trong 6ng thuy tinh da hut chan khong nguoi ta d6 day chat long
c6 do nhot thap (ete) va dé chira lai mot khoang khong khi nho goi la bot thuy. Pbi xung qua
diém cao nhat trén mdt cong, c6 nhirg vach khic cach déu nhau goi 1a khoang chia 6ng thuy.
Do chinh xac ng thuy dic trung bdi goc ¢ tam t.

L L' v : ’Z' = ip"
o R
-’m R - bémvkinh mé‘E cong.
o d - khoang chia ong thuy
(b)
Hinh 3.7

Ong thuy tron ciu tao boi 6ng thuy tinh hinh try démg c6 mat trén 1a mat ciu, sau khi
hat chén khong nguoi ta ciing do day éte va chi dé lai mot bot khi nho goi 1a bot nudce ong
thuy. Diém cao nhét trén mit cau duoc danh dau boi hai vong tron dong tam, dudng thang
dung qua diém cao nhat la truc dng thiry. Khi bot nude éng thuy & diém cao nhét thi truc cta
dng thuy s& thing dimg. Ong thuy tron c6 do chinh xac khong cao, dung dé can bing so bd
may.

- B phan chiéu diém: c6 thé chiéu diém béng doi hoac bd phan dinh tdm quang hoc

nhu hinh 3.8.
T@}IO --

& &S

Hinh 3.8
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3.2.3. Kiém nghiém may kinh vi

Dé giam sai s6 hé thong do may kinh vi anh hudng t6i két qua do, trude khi sir dung
may phai tién hanh cong tac kiém nghiém. Viéc kiém nghiém va di€u chinh may kinh vi nham
muc dich dam bao cac di€u kién hinh hoc cia cac hé tryc ( hinh 3.9).

- Truc cta 6ng thity dai trén ban d6 ngang LL' phai vudng

gbc truc quay ciia may kinh vi VV'. veC

- Chi dimg ctia mang day chir thap phai thang dimg. H c = H
-Truc ngam CC' cta 6ng kinh ngdm may kinh vi phai L L '
vuong gbc voi truc quay HH' cua cua né (20). L

- Truc quay HH' ciia 6ng kinh ngidm phai vudng goc véi Eﬁ
truc quay VV' cua may kinh vi.

- Kiém nghiém s6 doc ban d¢au MO.
Hinh 3.9

3.2.3.1. Diéu kién truc ciia éng thiiy dai trén ban dp ngang

Pé kiém nghiém diéu kién nay, dau tién ta quay bo phan ngam sao cho truc 6ng thuy
dai ban do ngang song song v&i dudng nbi hai dc can bat ky ctia dé may, dleu chinh hai 6¢
can nay dua bot thily vao gitra ng (hinh 3.10b). Tiép d6 quay bd phan ngam 180°, néu bot
thuy van ¢ giita, hodc d6 1éch nhé hon mot khoang chia éng thuy thi ¢ thé coi diéu kién nay
dam bao, con léch qua mot khoang chia thi phai diéu chinh lai éng thily dai (hinh 3.10c, ¢').

Hinh 3.10

3.2.3.2. Kiém nghiém mang ddy chi thap

Mot trong nhiing cach don gian 1a treo mdt day doi manh & noi kin gi6é. May kinh vi
can kiém nghiém dit cach day doi chimg 20m. Sau khi cAn bang may tién hanh ngdm chuan
day doi, néu chi ding ctia mang day chir thap trung voi ddy doi thi diéu kién nay dat yéu cau,
néu khong tring thi phai chinh lai mang day chi thap.

3.2.3.3. Kiém nghiém truc ngim ciia ong kinh ngim (2c)

Truc ngdm cua 6ng kinh may kinh vi la duong thang nbi quang tam kinh vat, tim
mang ddy chit thap va quang tdm kinh mat. Néu truc ngam co sai s6 thi khi ngdm ciing mot
muc tiéu ¢ hai vi tri ban d6 ching s€ I¢éch nhau mdt goc ky hi¢u 1a 2¢ (hinh 3.11).

a=T-c=P=+I80+c=>2c=T-(P+180) (3.4) \

Pé kiém nghiém diéu kién truc ngim ta chon mot muc tiéu A

13 nét, cach xa may va co goc ding khong quéa 5°. Pau tién & vi tri ban

d6 trai, sau khi can bang may ta tién hanh ngdm chuan muc tiéu A,

doc sb ban do ngang dugc s6 doc ky hi¢u 1a T. Sau d6 thyc hién

tuong ty d6i v6i vi tri ban d6 phai duoc sé doc ky hi¢u P. Thay gia tri

T va P vao cong thirc (3.4) dé tinh 2C. Néu gia tri ndy nhé hon hai lan T a P

d6 chinh x4c ctia bd phan doc sb thi coi nhu diéu kién truc ngam dam
bao, néu khong thi phai chinh lai mang day chit thap.

2¢

Hinh 3.11
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3.2.3.4. Kiém nghiém truc quay ciia éng kinh ngdim

Néu hai 6 truc quay cua 6ng kinh ngdm khéng cing nam trén mot mit phang ngang
s€ 1am cho truc quay ong kinh khong vong goc véi truc quay cia may kinh vi.

bé kiém nghi¢m diéu kién nay, trén mgt bic tuong

can danh dau mot diém A cao hon mit phang ngang

dng kinh chimg 30° ~ 50°. May kinh vi dit cach A’ A
tuong 20m. Sau khi cén bang may, tién hanh chiéu )
diém A xudng mit phang ngang 0 vi tri ban do trai

va phai, danh dau dugc hai diém tuong ung la a va .
a'. Néu thdy doan aa' 16n hon chiéu rong cip chi 4 4 4
dung song song ciia mang day chit thap thi phai diéu Hinh 3.12
chinh lai truc quay 6ng kinh.

3.2.3.5. Kiém nghiém sé doc ban dau MO

Néu truc ngdm 6ng kinh ngdm nam ngang va thang doc sb can bing ma dudng kinh
nam ngang cua ban do dung khong trung véi vach "0" cua thang doc sO thi s& gay ra sai s6 s6
doc ban dau MO (hinh 3.13). Tt hinh 3.13 ta c6 cong thirc tinh MO:

+
MO:TV%PV—]{ (3.5)

90

VlOnzvc" 18 T=ve

270

Hinh 3.13

Trong d6 k 13 hé s6 tuy thudc vao cach khic vach ban do dung. Vi du may Theo020, Dalhta,
Redta, TC800, T100, T30 c6 k = 180; may 2T30, 2T5, 2T5K ¢6 k = 0.

Pé kiém nghiém MO, chon mét muc tiéu A rd nét cach xa may. O vi tri ban do thuan
va ngugc, ngdm chuin muc tiéu A bang chi gitta nim ngang cta mang day chir thap va doc s6
trén ban do dung, duoc hai sé doc twong tng 1a T, va P,. Thay hai gia tri ndy vao cong thiic
(3.5) dé tinh MO. Can cha ¥ rang, trudc khi doc s trén ban do dung thi déu phai can bang
vach chi tiéu hodc vach 0 ctia thang doc s ban do ding.

3.3. Phwong phap do goc bang
Tuy theo s6 hudng tai mot tram do ma ta co thé ap dung cac phuong phap do goc khac
nhau nhu do don, do 1ap, do toan vong, do t6 hop. Gido trinh nay chi trinh bay hai phuong
phép do gdc co ban 1a do don va do toan vong.
3.3.1. Po géc bing theo phwong phap do don
Phuong phap do don ap dung cho cac tram

do chi ¢6 hai hudng va dugc ap dung nhiéu khi do % a/? o
gbéc bang trong cac duong chuyén da gidc. Mot ’
vong do theo phuong phap do don gdm nira vong B

do thuan va nira vong nghich. Gia sir do goc bang bl, b2

tai dinh O hop boi hudng ngam OA va OB (hinh

3.14), trinh tu do duoc thuc hién nhu sau: Hinh 3.14
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3.3.1.1. Dat may va dung tiéu

Duyng tiéu ngim tai diém A va B; dat may kinh vi tai dinh O va tién hanh dinh tam,
can bang, dinh hudng.

- Dinh tdm 1a thao tac dé chiéu dinh géc can do trén mit dat theo phuong duong day
doi sao cho trung véi tdm ban do ngang cua may kinh vi. Viéc dinh tdm duoc thuc hién béng
day doi hodc bd phan dinh tdm quang hoc. Pé dinh tam béng day doi, ta phai mic doi vao dau
truc quay VV' cua may kinh vi. Diéu chinh ba chan may sao cho dau qua doi di qua dinh goc
can do.

Khi dinh tim quang hoc, trudc tién ta diéu chinh chan may hodc dc can dé may sao
cho tdm vong tron b dinh tdm quang hoc trung v6i dinh goc do. Sau d6 can bang méy bang
ba b¢ can chan may, cac thao tac nay dugc lap lai cho den khi dinh goc do ¢ trong vong tron.
Tiép theo ta cén bang may bang ba 6c can dé may, néu sau khi can bang ma dinh goc léch
khoi vong tron thi mé ¢ ndi, xé dich dé may cho trang lai va tién hanh can bang lai may la
dugc.

- Can bang may 1a thao tac dé diéu chinh cho mat phing ban do vé ngang nam ngang.
Thuc hién can bang nhd dng thuy tron (so bd), dng thity dai (chinh x4c), cac dc can dé may
va chan may.

Khi can béng, dau tién quay bo phan

ngim sao cho truc éng thuy dai ban d6 ngang 3 3 \
song song voi duong noi hai ¢ can bat ky,

diéu chinh hai 6¢ can nay dua bot thuy vao | é 5 X ‘l 5
gilra ong. Sau d6 quay bd phan ngam di 90°, N

diéu chinh bc can thir ba dé bot thuy vao giira
6ng. Cac thao tac nay duoc lap lai cho dén
khi bot thily khong léch khoi vi tri giita dng
qua mot phan khoang dng thiy 1a dugc (hinh
3.15).

Hinh 3.15

- Pinh hudng: dé namg cao d chinh xac do goc va giam sai s6 do khic vach ban do
khong déu, khi do goc ta phai do nhiéu vong va gitra cic vong huéng khoi dau can dit 1éch
nhau mét lugng bang 180%n ( n 1a s6 vong do). Viéc 1am nay duoc goi 1a dinh huéng may
kinh vi. Viéc dinh hudng thuc hién nhd dc diéu chinh ban d6 ngang.

3.3.1.2. Do goc

Mot vong do goc bang theo phuong phap do don gém ntra vong do thuén va nira vong
do nguoc.

- Nura vong do thuan kinh: Ban d¢ dimg dat bén trai hudng ngam, ngam chuan tiéu
ngam A, doc sd trén vanh dg ngang dugc s6 doc ky hiéu a;. Quay b phan ngam thuén chiéu
kim dong ho, ngdm chuan tiéu ngdm B, doc s6 trén ban do ngang dugc s6 doc ky hiéu la b;.
Nhu vay ta da hoan thanh nira vong do thudn, tri s6 goc nira vong thuan p;="by - a,.

- Nura vong do ngugc: két thic nira vong do thuan 6 ong kinh dang trén huéng OB, thuc
hién dao ong kinh va quay may ngam lai tiéu ngam B; doc s6 trén ban d ngang dugc 5O doc
by. May quay thuén chiéu kim dong hd ngam tiéu ngam A, doc s trén ban do ngang duoc sb
doc a, . Dén déy ta dd hoan thanh nira vong do ngugc va ciing hoan thanh mot vong do theo
phuong phap do don. Goc ntra vong do nghich B,=b, - ay; néu do 1éch trj s6 goc gitr hai nira
vong do nam trong gidi han cho phép thi tri s6 goc tai vong do nay la: By = (B + Bp)/2. Két
qua do goc bang theo phuong phap do don duoc ghi vao sé do ¢ bang 3.1.
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Béng 3.1.S6 do goc theo phwong phap do don
Vong | Tram Diém Vi tri S6 doc Goc k@p

do do | ngam | band¢ | banddngang | Nia vong do | Mot vong do | Trung binh
A T 00°00°00”> | 35°16°24”

1 0 B T 35°16°24” 35°16°18”
B P 215°16°30>° | 35°16°12”
A P 180°00°18”’

Mot sb luu ¥ khi do goc bang theo phuong phap do don:

- Trong mot vong do khong dugc thay doi vi tri ban do ngang.

- Trong sudt qua trinh do may ludn quay thun chiéu kim dong hd dé han ché sai sb do

ban d6 ngang bi kéo theo b phan ngam.

3.3.2. Po goc bing theo phwong phap toan vong

Phuong phap do goc toan vong ap dung cho
cac tram do goc bang co tir 3 hudng tré 1én, phuong
phap nay duoc tmg dung nhiéu khi do goc trong ludi
giai tich.

Mot vong do theo phuong phap nay ciing gom
ntra vong do thuan va nira vong do nguoc. Gia str can
do gbc béng tai tram O c6 ba hudng 1a OA, OB, OC
(hinh 3.16). Bé do, trudc tién can dit may kinh vi vao
tram O va thuc hién dinh tam, can bﬁng, dinh hudng
tuong tu nhu phuong phap do don; sau d6 tién hanh
do goc theo trinh tu:

Hinh 3.16

- Ntra vong do thuan: ban d§ dung dat bén trai hudéng ngam. Trudc tién ngam chuan
tiéu ngam A, roi lan lugt cac tiéu ngam & cac diém B, C va A theo chi€u kim dong ho; moi
hudng do déu tién hanh doc s6 ban d ngang va ghi gia tri vao s6 do goc.

- Ntra vong do nguogc: két thac nira vong do thuén thi 6ng kinh dang ngdm vé hudng
OA. Tién hanh dao 6ng kinh va quay may ngam va doc s6 lai hudng nay; sau d6 quay bo phén
ngim nguoc chleu kim dong hd lan luot ngam cac tiéu trén huéng OC, OB va OA. O mbi
huéng déu doc s ban dd ngang va ghi tri sé cac hudng do vao s6 do goc bang (bang 3.1).

Béng 3.1.S6 do géc theo phwong phap toan vong
SO PO GOC BANG THEO PHUONG PHAP TOAN VONG

Vong | Tram Piém | VT | Sb doc ban Tri sb Tri s hudng
do do | ngdm | BD | d6 ngang 2C | huéng TB | Vi Hiéu chinh Goc kep TB
A T | 00°00'06" 00°00'03" 0 00°00'03"
P | 180°00'00" +6" 51°12'19"
B T | 51°12'30" 51°1227" -5" 51°12'22"
1 o) P | 231°12724" +6" 31°14'37"
C T | 82°27'12' 82°27'09' | -10" 82°26'59'
P | 262°27'06" +6" 277°33'04"
A T | 00°0024" 00°00'18" | -15" | 00°00'03"
P | 180°00'12" | +12"
+15" -5"
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Pé tang d6 chinh xac do goc can phai do nhiéu vong do, tri huéng khoi dau mdi vong
do dat 1éch mot luong 180°/n (n 1a sd vong do ). Bién dong 2c < 2t; sai s6 khép vong f, <
2t voi "t " 1a do chinh cua bd phéan doc so.

3.3.3. Cac ngudn sai s6 chii yéu trong do géc bing

Khi do gbéc, moi lan ngam chuan muc tiéu & mot hudng s€ mac phai sai s6 ngdm my
va sai s6 doc s6 m, hai sai s0 nay dugc xac dinh bai:

my, =i%; m,= 0,15t (3.6)

Trong do: v - do phong dai dng kinh; t - d6 chinh xac ctia bd phan doc s6 may kinh vi. Nhu
vay sai sb trung phuong do trén mot hudng véi mot 1an do sé 1a :

m, :'\lmf +mo2 (3.7)

Téng hop cac ngudn sai sb trén mot huong do gom: sal s6 do may - my, sai sb do 1éch
tdm may m, , sa1 s6 do léch tam tiéu ms, sa1 s6 do my va sai s6 do anh hudng ctia moéi truong
ms. Vi sai s6 do dinh tAm may va tiéu ngam duge xac dinh boi cong thire (3.7).

" .1
Aﬁzem'p (_+_)3 5=et'p - (38)
S, S s
Trong d6: e, va e, twong tng la khoang 1éch tdm theo chiéu dai ciia may va tiéu ngim; S 1a
khoang cach tir may t&1 mia.

3.4. Do goc dung

Ta da biét goc dung 1a goc hop boi hudng ngam so V61 hudng nam ngang, dé tao
hudng ngang trong qua trinh do goc dimg nhat thiét phai can bang ban d6 ding va do ca hai vi
tri ban d§ dé han ché sai s6 so doc ban dau MO.

Gia sir can do goc dang V cua huong ngam OA (hinh 3.17). Pé do, trudc tién dat va
cin bang mdy kinh vi dat tai diém O. Sau d6 ngam chuan diém A & ca vi tri ban do thuan va

nguoc; doc sb trén ’ban do dung dugc hai so doc tuwong ung la: T, = 76°27'12" ; P, =
283°32'18". Tir hai s6 doc nay ta tinh dugc goc dung:

76°27'12"+283°32'18"-180°

MO = : =89°5945"
V = 89°59'45"- 76°27'12" = 13°32'33"
Hogc: V =283°32'18" - 269°59'45" = 13° 32' 33"

Ngoai cac ngudn sai s6 do may kinh vi nhu da trinh bay trong phan do goc bang, khi
do goc dung can luu ¥ thém sai s6 MO, sai sb bo phan cén bang ban do dung, sai s chiét
quang ding...

Hinh 3.17
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CHUONG IV. PO DAI

4.1. Nguyén ly do dai

Do dai 1a mot trong ba dai lwong dé xac dinh vi tri khong gian ciia cac diém trén mit
dat, n6 1a 1a mot yéu t6 co ban trong tric dia.

Gia st A va B nim & nhitng d6 cao
khac nhau trén miat dat. Do mit dat nghiéng
nén khoang cach AB la khoang cach
nghiéng va ky hiéu la S. Khi chiéu hai diém
nay xuong mat phang nam ngang P, theo
phuong duong day doi s& duoc hinh chiéu
twong ung cua ching la Ao va Bo; khodng
cach AoBo la khoang cach ngang va ky Hinh 4.1
hi¢u 1a D (hinh 4.1).

Do dai mot doan thang co thé dugc do truc tiép hodc gian tlep Do dai tryc tiép 1a phép
do trong d6 dung cu do dugc dat truc tlep lién tiép trén doan thang can do, tir s6 liéu va dung
cu do s& xac dinh duoc d6 dai doan thang. Trong thuc té thuong ap dung phuong phap do dai
tryc tiép bang thudc thép.

\w

De--F--

P e-N___o”

q Do dai gian tiép la phép do dé xac dinh mét sb (‘Igi luong dung ti‘nh do dai cua doan
thang can xac dinh. C6 nhiéu phuong phap do dai gian tiép nhu: do dai bang may quang hoc,
do dai bang cac loai may do dai dién tir, do bang cong nghé GPS...

4.2. Po dai true tiép bang thudc thép
4.2.1. Po dai véi d9 chinh xac thap hon 1/2000

4.2.1.1. Dung cu do

- Thudc thép thuong. Thudce thép thuong la loai thudc co6 do dai 20m, 30m hoac 50m;
trén toan bd chiu dai thudc chi khic vach dén don vi "cm". Thudc duoc bao vé trong hop sat
c6 tay quay dung dé thu hoi thude sau khi do. Thude thép thudng chi cho phép do d6 dai voi
d6 chinh xéc thap ( khoang 1/2000) nén khong c6 phuong trinh riéng.

- B6 que sit dé danh dau doan do, sao tiéu dé dong hudng va thude do goc nghiéng
don gian dé xac dinh d¢ nghiéng mat dét ( hinh 4.2).

-~
I

Hinh 4.2

4.2.1.2. Trinh tu do

Déng huéng duong do: khi do chidu dai mét doan thang thong thuong phai dat thude
nhiéu 1an trén dudng do, dé hai dau thudc ludn nim trén hudng do thi phai thyc hién dong
hudng. Dong huong duong do la viéc xdac dinh mot s6 diém nam trén huéng dwong thang noi
diém dau va diém cuéi ciia doan thang can do.

Viéc dong huong khi do dai voi do chinh xac thap hon 1/2000 dugc thyuc hién bang
mat. Trude tién can dit sdo tiéu tai diém dau A va diém cudi B cta doan thang can do; mot
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ngudi ding cach A vai mét trén huéng BA kéo dai, dung mat diéu chinh cho sao tiéu ciia
nguoi tha 2 trung véi tim AB tai cac vi tri trung gian trén duong tuyén do ( hinh 4.3).

Dé do chiéu dai canh AB, mot ngudi dung que sit giita chit dau “0” cua thude trung
v6i tam diém A, nguoi thir hai kéo cing thudc trén tim duong do theo sy diéu chinh cia
ngudi dong hudng va ding que sit cdm vao vach cudi cing cua thude ta duge diém 1. Sau do
nhd que sat tai A, hai nguoi cing tién vé phia B. Khi ngudi cAm dau “0” cta thude téi diém I
thi cong viéc do duoc lap lai trén nhu va ctr tiép tuc nhu vay cho dén doan cudi cung. S6 que
sit nguoi di sau thu duogc chinh la sb 1an dat thude, chiéu dai canh do dugc tinh theo cong
thirc:

D=>d +A, 4.1)
1

Trong d6: d; = [,cOSV, + Al

Trong d6 l,- chiéu dai thudc do, d; - chiéu dai ndm ngang cta thudc do, V - gbc nghiéng mit
dat tai cac doan do; Al - sO hiéu chinh do sai so cua thudc do ; Aq- doan 1€ cudi cia canh do.

Tuy theo d6 x4c ma ta c6 thé do mot 1an nira tir B vé A, tri sé canh do 1a tri trung binh
cua lan do di va vé néu do chénh cua ching nhé hon sai s6 cho phép.

4.2.2. Do dai v6i dd chinh xac thiap hon 1/20.000
4.2.2.1. Dung cu do

Dé do chiéu dai dat 6 chinh xac dudi 1/20.000 phai c6 thudce thép chinh xac. Thude
thép chinh xéc 13 loai thudc duoc 1am bang hop kim ¢ hé sd gian ng vi nhiét thap; chiéu dai
thudc cé thé 1a 20m, 30m, 50m hodc 100m. Trén toan bd chiéu dai thude duge khic vach
chinh xac dén don vi "mm", thuéc dugc bao vé trong hop sat hodc khung bao v¢€ co tay quay.
Thudc cho phép doc sd chinh xac dén 0.1mm, c6 phuong trinh riéng, néu duoc kiém nghiém
t6 chtrc do tot thi c6 thé cho phép do dai v6i d6 chinh xac khoang 1/20000.

Do sai sb ché tao va su gian nd vi nhi¢t da lam cho chiéu dai thuc té I, cua thude khac
v6i chiéu dai danh nghia 1, ghi trén thude, do vay dbi véi cac loai thudc chinh xdc can phai
nghiém trudc khi do. Khi kiém nghiém, ngudi ta so sanh thudc thép voi mot thude chuan Inva
& nhiét d6 luc kiém nghiém t, dé tim ra chiéu dai thuc té 1, va sé hiéu chinh Al vao chiéu dai
danh nghia 1,. Tir d6 1ap duoc cong thirc chiéu dai thuc té cta thude luc do (4.2).

li=1, + Alx + Al 4.2)

Trong do: Al; = a.ly.(t-t,) ; o - hé $6 gian nd vi nhiét cia thudc, t- nhi¢t do modi trudng lic do.
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Ngoai thudc thép chinh xac con phai c6: may kinh vi ¢é dong huéng; may thiy chuin
dé do chénh cao céac dau coc, luc ké dé kéo cang thudc; nhiét ké dé do nhiét do.

4.2.2.2. Phwong phap do

Gia st phai do canh AB, déu tién ta dung thudc vai chia AB thanh cac doan A-I, I-11,
II-111, nho hon chiéu dai thudc vai “cm” va doan 1¢ III-B. Dung cac coc dau c6 dau chir thip
trén dau dé danh du cac doan. Cac dau coc cb dinh cac doan do phai duoc dong hudng bang
may kinh vi.

bé dong hudng, may kinh vi s€ dugc dinh tam va céan béng tai A, tién hanh ngém
chuan tiéu ngdm dit tai B va hdm ngang; dung mit phing ngdm chuan nay dé diéu chinh cac
dau coc I, 11, 111 trung tim tuyén AB (hinh 4.4).

Bién ché t6 do canh gobm 5 nguoi; trong do 2 nguoi kéo thudc, 2 ngudi doc so trén
thude, mot ngudi ghi s va dieu khién do.

Hinh 4.4

Khi do 1an luot do tung doan, mdi doan do theo hiéu 1énh chung cua nguoi ghi 50, hai
ngudi gitt hai dau thuée dong thoi cung kéo cang thude bang luc ké v lye kéo luc kiém
nghiém thude. Hai nguoi doc so can cu vao vach chuan dau coc, doc sO dong trén thude dé
ngudi ghi sd ghi két qua vao s6 do. Mdi doan doc s6 3 1an, mdi 1an do phai xé dich thudc va
kéo cang lai luc ké. Liic do, mdi doan do phai tién hanh do nhiét do dé tinh sé hiéu chinh do
nhiét do lac do khac lic kiém nghiém; phai do chénh cao céc dau coc dé dua cac doan
nghiéng S; vé nam ngang d; .

D=>Yd +A, v6i d =S +Al, +Al+Al (4.3)
i=1
Dé tang do chinh xac va c6 diéu kién kiém tra, can do theo hai chiéu di va vé , két qua
cudi cung 1a két qua trung binh cua hai 1an do. Pong thoi véi ccong tac do dai phai do nhiét
dd, ap xuat, chénh cao dau coc d¢ tinh so6 hi€u chinh cho thudc.

4.2.3. Cac ngu(‘“)n sai s0 chii yéu khi do dai truc tiép bé‘lng thudc.

- Sai s6 do chiéu dai danh nghia ghi trén thudc khong ding véi chidu dai thuc té lac
kiém nghiém.

- Sai sb do dinh tuyén sai.

- Sai s6 do do chénh cao céc dau coc sai.

- Sai s6 do do nhi¢t do sai.

- Ngoai ra con c6 sai s6 thude vong va luc kéo thude khong ding véi luc kéo luc kiém
nghi¢m.

4.3. Po dai bing may tric dia va mia

4.3.1. Po dai bing may tric dia va mia dirng
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Phuong phap dugc xay dung trén co sd mdi quan hé toan hoc giita goc thi sai ¢
khong dbi va canh déy 1 thay doi ty 1& thudn véi do dai can do. Dé co thé do dai bang phuong
phép nay thi mang day chit thap ctia may kinh vi ( hay may thuy binh ) con ciu tao thém hai
chi ngang d6i xtng qua chi ngang co ban dé tao goc thi sai ( hinh 4.5).

4.3.1.1. Truwong hop ong kinh nam ngang

Tt hinh vé 4.5 ta ¢d ;

D=6+f+D : L : > /T
Trong d6: 6 - khodng céach tur truc quay F o
ciia may kinh vi t61 quang tam kinh vat; f, \
- ti€u cu kinh vat. Hai thong s0 nay trong =\
ché tao da biét va dat ¢ =& + f, goi la D
hang s6 cOng cua may. Con dai lugng D' o o —
tinh bdi cong thuec: A Minh 4.5 B

1 [ '
D =—lctg—
2 & 2

. 1
Vo6i: 1 =t - d Ia hiéu so doc chi trén va dudi; ¢ - goc thi sai. Bat k = Ectg% ta c6 cong thic
xac dinh khoang céch: D=c+kl (4.4)

Khi thay dbi duong kinh mang day chir thap sao cho ¢ = 34’22 thi k = 100. Cong
thtrc thuc dung khi do chiéu dai la:

D=100+x1 (4.5)

4.3.1.2. Truwong hop ong kinh nam nghiéng

Gia sir truc ngam 6ng kinh nghiéng so v6i mdt phang ngang mot goc V, trong truong
hop nay phai c6 thém mot budc chuyén tir chidu dai nghiéng vé nim ngang. Dé ching minh
cong thirc ta twong twong mot mia ao 1, vudng goc véi truc ngam 6ng kinh ‘Og’ tai g (hinh
4.6). Nhu trudng hop dau d6i v6i mia 4o ta co :

Og=C+kl,; voi: 1, =1 cosv ; taco:
Og=C+k. 1l cosv (4.6)
Xét tam giac vuong tOB’ ¢o:
OB’=D=0g.cosV
thay Og & cong thure (4.8) vao ta co:
D = (C+ k. L. cosv).cosV
C6 thé coi:
D = (C+k. 1).cos’V 4.7) Hinh 4.6

Piéu nay co nghia la dbi véi truong hop ong kinh nghiéng so véi mit phang ngang
mot goc V, khi do chiéu tién hanh do nhu 6 ong kinh nim ngang. Tuy nhién phai do thém goc
V va nhan vao chiéu dai do dugc véi cos’V'. Phuong phap nay cho phép do canh véi sai s6
tuong ddi 1/300.

4.3.2. Po dai bing mia Bala
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Phuong phap nay vé nguyén ly gidng nhu do bing may kinh vi va mia dimg, tuy
nhién c6 may diém khac nhau co ban sau :

- Phuong phap do bang mia Bala thi c6 dudng day 1 ¢ dinh, goc thi sai ¢ thay doi
theo khoang cach do (hinh 4.7).

- Mia Bala c6 duong day 1 ( dai 1-2m) va hai bang ngim hai dau, d6 giira hai bang
ngam duogc ché tao v6i do chinh xéac rit cao (1/T = 1/40.000). Trén mia c6 dng thuy dé can
bang mia ndm ngang va bo phan lay hudng.

1 [
D=—lcte> 4.8
S letg (4.8)

Goc thi sai ¢ duge do nhiéu lan va lay trung binh. D9 chinh xéc do dai theo phuong
phép nay co6 thé dat sai s6 twong doi 1/20.000.

V 1

Hinh 4.7

4.4.. Khai niém do dai bing may do dién tir

Po dai dién tir phai co may phat song vo tuyén dién hodc song anh sang va guong
phan xa. Khi may phat song thi téc d6 lan chuyén song ‘v’ hodc d6 dai budc song ‘A’ da xac
dinh. Song phat di s& dap vao guong va phan xa lai may; may do dai c6 bd dém thoi gian (A,)
hodc s bude song (N) chinh xac trén quing duong di va vé cua doan thing can do; tir d6 tinh
dugc do dai cua n6 (4.11). Phuong phap nay hién dai, do nhanh, canh do c6 thé rat dai va cho
dd chinh xéc cao (hinh 4.8).

D=t hoie D="% (4.9)
2 2

Hinh 4.8
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CHUONG 5. PO PO CAO

5.1. Nguyén ly do cao

bat tram nghiém triéu va tién hanh quan tric muc nude bién nhidu nam ta sé xac dinh
dugce mat thuy chuan gbe. Tir mit thuy chuan gbe xac dinh duoc do cao trung binh cia diém
G 1a Hg. Tién hanh do chénh cao hgy cua diém “G “ so v6i cac diém “ N » can xac dinh do
cao, ta s& xac dinh duoc do cao cua diém nay (hinh 5.1):

HN:HG+hGN (51)

Vay thuc chit do do cao 1a do
chénh cao gilra diém da biét 4o cao voi
diém can xac dinh do cao. Co thé ¢o
bén phuong phap do cao 1a: do cao
hinh hoc, do cao lugng giac, do cao
thity tinh va do cao ap ké. Trong pham
vi mén hoc chi nghién ctru do cao hinh Hinh 5.1
hoc va do cao lugng giac.

MGt thity chudn goc

- Ngyén ly do cao hinh hoc: diéu kién dé do cao hinh hoc 14 phai c6 may va mia thay
chuan. Gia sir can do chénh cao hinh hoc giita hai diém “ G ” va “ N ”, mia thiy chuan dit tai
“G” va “ N7, may thuy chuin dat o giita G - N. Bo phan ngim may thiy chuén tao mat
phang ngim nam ngang cat mia “G” tai tai s6 doc “S” va mia “ N “ tai s6 doc “ T ”, tir hai s6
doc nay ta tinh dugc chénh cao hgn (hinh 5.2a):

Gi=S-T (5.2)

- ~ N hg i )9’*(/ N hen

Hinh 5.2a Hinh 5.2b

Do cao hinh hoc ¢6 hai phuong phap: khi do may dat gitra doan do goi 1a phuong phép
do cao hinh hoc & giita, con khi do may dit may thuy chuin tai mot trong hai dau thi goi la
phuong phap do cao hinh hoc phia trude, truong hop nay phai do chiéu cao tryc ngam va doc
sO trén mot mia kia.

- Nguyén Iy do cao luong gidc: do cao lugng giac thudng duoc thuc hién bang may
kinh vi va mia dimg. Trong qua trinh do nguoi do phai xac dinh cac dai luong: goc dimg V,
khoang cach tir may t6i diém do D, chiéu cao truc ngam i va chiéu cao diém ngim 1, . Tir hinh
ve€ (5.2b) ta c6 ta c6 cong thirc do cao lugng giac:
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hAB = Dth +1- 1V (53)

5.2. May va mia thiiy chuan
5.2.1. May thuy chuén
5.2.1.1. Tic dung- phan logi mdy thity chuin

May thuy chuan dung dé do cao hinh hoc, ngoai ra may co thé do dugc khoang cach
va mot s6 may con c6 thé do duge goc bang véi do chinh xac thdp néu nhu c6 gin ban do
ngang.

May thuy chuin c6 thé duoc phén loai theo nguyén 1y hoat dong cua bo phén can béng
¢ trong mdy; néu dung tay can bang dé dua truc - ngam vé nam ngang ta c6 may thuy chuan co,
néu may co b phan tu dong can bang truc ngidm nim ngang ta co may thuy chuan tu dong.
Céc may thiy chuan hién dai c6 b can bang dién tir hodc may thuy chuan k¥ thuat so.

May thuay chuén cling c6 thé phan loai theo d0 chinh x4c do cao ma no cé thé dat
dugc, phan loai theo cach ndy ta co: may thity chudn c6 do chinh xac cao 14 nhiing loai may
cho phép do cap hang I va hang I véi sai s6 trung phuong my, = £0,5mm/1km; loai may c6 do
chinh xé4c trung binh ding dé do d cao hang III, hang IV véi my = £3mm/Ikm va may thiy
chuin k¥ thuat my = +10mm/1km dung dé ting day do cao ludi khdng ché cip thap.

5.2.1.2. Nguyén Iy ciu tao

May thity chuan cAu tao boi ba bd phan chinh: bg phan ngém, bd phan can bﬁng va bo
phén co dinh.

a. Bj phin ngim

B6 phén ngam may thity chuan duogc ciu tao boi nhidu bod phan, nhung quan trong
nhét 1 éng kinh (hinh 5.3). Nhin chung & dng kinh may thiy chuin c6 ciu tao twong tu nhu dng
kinh may kinh vi, tuy nhién c6 ba diém khac sau:

+ Do phong dai dng kinh may thuy chuin thuong 16n hon may kinh vi.

+ Ong kinh may thuy chuan khong c6 ban do dung.

+ Truc ngam ong kinh méay thity chuan luén dugc dwa vé phuong nam ngang.

1- Kinh vét

2- Hé diéu quang

3- Mang day chir thap

4- Kinh mét

5- Ong thuy

6- Oc can dé may

7- Vit nghiéng

CC’- tryc ngam 6ng kinh
LL’- truc 6ng thay dai
VV’-truc quay cua may thuy chuén Hinh 5.3

b- By phén cin bing
Tuy theo loai may ma bd phan can bang c6 thé 1a can bang thi cong nho vit
nghiéng va ong thuy dai hodc can bang tu dong.
- B phin cin bang ciia mdy thity chudn co: cac may thuy chuan co dugc can bang
nho vit nghiéng va ong thuy dai. Cau tao may thuy chuan can bang bang vit nghiéng va ong
thiy dai dugc mo ta ¢ hinh 5.3. C6 hai dac diém cua loai may nay la:
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. + Truc ngam cia éng kinh CC” khéng ga‘in c¢b dinh voi truc ding V'V, chinh vi thé khi
di€u chinh vit nghiéng thi truc ngam CC’ cua 6ng kinh c6 thé quay dugc nhirng goc nho trong
mdt phang thang dig chtra truc CC’.

+ Ong thity dai ¢6 truc LL’ duoc gin ¢ dinh va song song voéi truc ngdm CC’ cia dng
kinh.

Khi can bang may thuy chuan loai nay, trude tién nguoi ta can bang so b bang éng
thuy tron, sau do can bang chinh xac may bang cach diéu chinh vit nghiéng dé dua bot nudc
dng thuy dai vao gitra thi truc ngam s& nim ngang.

- Bj phin cin bang ciia mdy thiiy chudn tw déng: nguyén 1y chung cia hé can bang
tu dong 13 tinh tu can bang cua con lac khi treo khi no ¢ trang thai ty do.

Hinh 5.4a 13 trudng hop 6ng kinh nam ngang, s6 doc 0, ¢ trén mia (1) s& qua quang
tam kinh vat (2) cho anh trung v6i tdm mang day chir thap O. O hinh 5.4b 13 trudong hop éng
kinh bi nghiéng mdt goc nho ¢, khi d6 s6 doc o, dugc tao anh tai o’ con tim O mang day chir
thap sé trung voi s6 doc 0, trén mia. Diéu d6 co nghia tim mang day chtr thap da dich chuyén
khoi tryc ndm ngang mot doan oo’. Nhiém vu ctia bd can bang tu dong 1a lam cho O trung véi
o’. Ttr hinh 5.4.b ta co:

00’ = fitge =s.tgp vie va f nho nén f.e =s.3 (5.4)

Nhu viy, dé o tring v6i o thi tim mang day chir thap phai dich chuyén mét luong f,.e
va moi quan hé gitra cac dai lugng nén f, €, s, f phai dugc xac dinh boi h¢ s6 can bang k:

I = / = k céc may thuy chuan tu dong co k tir 0,4 dén 6 (5.5)

& S
1 2 /3 |2|
- o
= {fdertl-
(a) (b) (d)

Hinh 5.4

Hinh 5.4d mo ta b can bang ty dong nho con lac ling kinh tiéu biéu. Hé nay gdm mot
lang kinh tam giac (1) treo bang soi day kim loai manh (2) déng vai tro con lic; con hai ling
kinh ttr gidc (3), (4) duoc gin ¢ dinh. Vi tri cac ling kinh théa man méi twong quan (5.5) va
¢6 k = 6. Cac loai may dung bd can bang nay la: Koni007, Koni004, Ni025, Ni B5...

5.2.1.3. Kiém nghigm mdy thiiy chudn
Céc diéu kién hinh hoc ctia may thuy chuan bao gom:
(1) Tryc dng thuy dai LL’ phai vuéng gbc véi truc quay VV’ ctia may thuy chuan;
(2) chi ngang day chit thap phai ndm ngang;
(3) truc ngam Ong kinh CC’ phai song song véi truc éng thuy dai LL’;

(4) truc ngdm 6ng kinh va truc dng thuy dai phai nim trén hai mit phing thing dung
song song v&i nhau ( diéu kién giao chéo);

( 5) d6 6n dinh cta bd phan can bang ty dong.

Bién soan: GV.L¢& Van Dinh 17 Dung cho sinh vién khéi k¥ thuat



TRAC PIA Phdn 2. Po cdc yéu t6 co ban

a. Truc éng thuy dai LL’ phdi vuéng géc vdi truc quay VV’ ciia mdy thuy chudn.

Diéu kién nay chi c6 ¢ nhitng may khong ¢ b phan can bang ty dong. Phuong phap
kiém nghiém twong tw nhu may kinh vi, tuy nhién can luu y:

- Vit nghiéng dit ¢ vi tri trung binh trudc khi kiém nghiém.

- Khi diéu chinh tryc dng thuy thi nira khoang 1éch con lai s& duoc khir not bang diéu
chinh vit nghiéng thay vi phai diéu chinh bang hai 6c g4 6ng thuy.

- Khi diéu chinh xong truc dng thuy, can danh dau vi tri vit nghiéng va chinh bot thuy
tron cho phu hop vo1 ong thuy dai.

b. Kiem nghiém diéu ki¢n chi cia mang ddy chir : kiém nghi¢ém nhu may kinh vi.

c. Kiém nghiém diéu kién truc ngam mady thiiy chudn

Hinh 5.5

Dé kiém nghiém diéu kién nay, trén mot khu dat dong ba coc A, B, C cach déu nhau
20m (hinh 5.5). Dau tién dat may thuy chuén chinh giita doan BC, mia dat tai B va C. Sau khi
can bang may tién hanh doc sb trén mia B va C; gia str tryc ngam nam ngang (i = 0) thi s6
doc trén hai mai twong tng 13 S; va Ty, néu truc ngin sai (i # 0) thi sé doc trén mia B va C
tuong tmg 1a T*;va S”;. Sau d6 chuyén may vé A, thuc hién tuong ty nhu trén ta s& ¢ cap sd
doc tuong tmg 12 Ta, S, va T, S”». T d6 ta 1an luot tinh:

- Tri s chénh cao hgc khii= 0 la:

hBC=81 -T]ZSZ'Tz (56)
-Tri sb chénh cao hpc khi 1 # 0 va may dat chinh gitra BC la:
hge =(S’1 - AW/2) — (T’ 1- A/2) =8’ - T (5.7)

(5.7) cho thay, mic di may c6 sai sd truc ngam (i # 0) nhung néu may dit that chinh
giita hai mia thi két qua chénh cao s& loai trir duoc sai sd goc i.

- Trj s chénh cao hgc khii# 0 va may dit tai A la:
hgc=(S"2-Ap) — (T’2-2An) =S"2 -T2 + Ay
Sai s6 A, do anh huong cia truc ngam sai 1a:
. , Av=(81-T1)=(S2-T7)
Sai s0 tryc ngam la:

i= A (5.8)
S

Trong dos = AB
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D6i v6i do cao tir hang I11 tro xudng quy pham quy dinh i >10°" thi phai hiéu chinh lai goc i.

c. Kiém nghiém diéu ki¢n giao chéo
Dit may thuy chuan dit sao cho dudng ndi hai 6¢ can dé may hudng vé mia. Can may
de truc ong thuy dai ndm ngang, doc so trén mia va ghi nhd s6 doc nay.

Vin bc can con lai de nghiéng éng kinh qua trai va qua phai, qua trinh nghiéng ong
kinh can diéu chinh sao cho sé doc trén mia khong ddi, dong thot lubn quan sat bot nude 6ng
thuy. Neu vi tri bot nude khong doi, hodc chi di chuyen vé phia mot dau 6ng thi diéu kién nay
dat yéu cAu. Nguoc lai, ta phai dem may vao xudng dé chinh lai.

d. Kiém nghiém sai so ciia b phdn cin bang tw dpng

C6 dinh hai coc A va B trén mat dat, dat may thuy chuén tu dong chinh gitta AB. Tién
hanh xac dinh chénh cao hag ¢ nam vi tri bot nudc cia 6ng thuy tron trén may nhu hinh 5.6.

Hinh 5.6

0 vitri 1 diéu chinh cho bot nudc vao giira dng; nhiing vi tri con bot nude 1éch khoi
diém giita ong thuy khoang 2mm qua trai, qua phai, 1én trén, xudng dudi. Két qua do chénh
cao hag ¢ bdn vi tri sau so sanh voi vi tri 1. Néu chénh léch khong vuot qua 1mm thi didu
kién nay dam bao.

5.2.2. Mia thuy chuén
5.2.2.1. Céu tao mia thiiy chuin

Mia thuy chuédn thuc chét 1d mot thude dai 1am bang gd hodc kim loai. Trén mia chia
vach cd hai mat; mat mia ghi $6 béng son den goi la mat den va mat do sb ghi béng son do.
Thong thudng vach chia nhé nhét trén mia 13 lem va ghi sd ¢ nhitng vach dm. Trong nhitng
khoang chia dm c6 mét chit E lién két 5cm dé thuan tién cho doc sb (hinh 5.7).

Hinh 5.7
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Trong do cao hinh hoc quy dinh phai sir dung cap mia dé do. Mt den ciia mot cap mia
thuy chuan déu co tri sb dé mia béng “0” va duoc chia vach giéng hét nhau. Mat dé va mat
den ctia mdi mia c6 tri s6 dé mia 1éch nhau mot lugng, goi luong do 1a héng s6 mia; hiéu héng
s6 hai mia goi 13 hing sb cip mia, tri s6 hing s6 cip mia bang 100mm.

5.2.2.2. Kiém nghiém mia thiiy chudn

No6i dung kiém nghiém cua mia thuy chuan bao gdm: kiém nghiém gia tri cac vach
khic trén mia, kiém nghiém hang s6 mia va hang s6 cap mia.

Kiém nghiém vach khic trén mia ta dung thudc thép do truc tiép cac khoang dm, m va
toan bd chiéu dai mia.

Kiém nghi¢m héng s6 mia: trén mat dit dong mot coc chic chén, dung mia can kiém
nghiém trén dau coc. May thuy chuan da kiém nghiém dat cach coc nay chung 20m, sau khi
can bang may ta tién hanh doc so chi gitra trén mia ¢ ca mat den va mat do. Hi¢u s6 doc mit

den va mat do chinh la hang s6 mia. Hang s6 mia dugc xac dinh vai lan rdi lay trung binh.
Lay hiéu hing s6 hai mia ta duoc hang sb cip mia.

5.3. Do cao hang IV va ky thuat
5.3.1. Mt sb tiéu chuin ky thuit trong do cao hangh IV va ky

7 Bang 5.1
Cac tiéu chuan ky thuat Hang IV K¥ thuat

1.Chiéu cao tia ngam 0.3m 0.2m
2.D9¢ I¢ch khoang céach tir may téi hai hai mia

- O mét tram 3m Sm

- Trén mot tuyén 10m 20m
3. BJ 1éch gitra chénh cao mat den va do 3mm Smm
4. Sai s6 hang s6 K 3mm Smm
5. Sai sb khép cho phép 20.(Ligm) “mm | 50.(Lim) " “mm
6. khoang cach tir may téi mia khong qua 100m|khdéng qua 120m

5.3.2. Trinh tu do va tinh toan
5.3.2.1. Do cao hang IV

Néu duong do cao dai khong qua 200m thi chi can do & mot tram may con néu duong
do dai hodc chénh cao dia hinh 16n thi phai chia lam nhiéu tram, do chénh cao ting tram (

hinh 5.8).

hag =h; + hy+ hs

(5.9)

. (3)
(1) i,
h, has
YT 1h
A
Hinh 5.8 i
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-Trinh tw do 0 mot tram:

+ Gia sir do cao tai tram 1, dit may thuy chuin & gitta doan A-I sao cho do léch
khoang cach tir may t61 A( mia sau) va I( mia trude) khong qua +£3m. Sau khi céan bang may
can than ngdm mat den mia sau, doc s6 trén mia ca ba chi trén, gitta, dudi.

+ Quay may ngdm mit den mia trudc, doc sb trén mia ca ba chi: trén, giita va dudi.

+ Nguoi gitr mia trudc quay qua mat do dé nguoi doc may doc chi gitta mat do mia
trude, rodi ‘quay vé mia sau doc sO chi gilta mat do mia sau. Tt ca cac sd doc trén day déu phai
ghi vao s6 do cao ( bang 5.2).

- Tinh toan :

+ Tinh khoang cach tir may t61 hai mia: hi¢u s6 doc chi trén va dudi mit den mia sau
nhan véi 100 cho khodng cach tir may téi mia sau. Khoang cach tir may té1 mia trudc cling
dugc tinh tuong tu. Do 1¢ch khoang cach mia sau va mia trude khong dugce vuot qua +£3m.

+ Tinh chénh cao mat den va mat do: hi¢u chi gitta mat den mia sau vdi mia trudc cho
chénh cao mat den hge, ; Hi¢u chi gitta mat do mia sau vo1 mia trudc cho chénh cao mat do hge
. Néu sai khac gitra hgen va hgy da loai trir héng sb cap mia khong vuot qua £3mm thi chénh
cao cua tram do 1a tri trung binh hai chénh cao do.

+ Tinh sai s0 hang s0 mia: hang s0 mia la hi¢u chi gitra mat d6 va mat den, con hang
sO cap mia la hiéu hang s6 hai mia.

, Bang 5.2
TT |Tram| K/c tir may téi mia Mait S6 doc chi giita Chénh | Chénh
do sau truée | S-T mia mia sau | mia trudc cao %;)
A B C D E F G H I
1 1527 1971 |-1.6| den 1327 1763 -436
2 1 1127 1555 do 5800 6138 -338 -437
3 40.0m | 41.6m [-1.6] k 4473 4375 -98
4 2185 1312 | 2 | den 1935 1072 863
51 2 1685 832 dé 6310 5549 761 862
6 50.0m | 48.0m [ 04| k 4375 4477 102
K=4475 | K,=4375 K5=100

5.3.2.2. Do cao ky thudt

-Trinh tw do & mét tram: dau tién ngim mit den mia sau doc sd ba chi: Trén, Giira,
dudi sau d6 doc ngay chi gitta mat d6 mia sau. Quay mdy v€ mia trudc, doc s6 mat den mia
trude ung vai ba chi: trén, gitra, dudi va sau do doc ludn chi gilra mia trudc mat do.

-Tinh todn: tinh twong tu nhu do cao hang IV. Trong do cao k¥ thuat sai s6 do cho
phép 16n hon so véi do cao hang IV.

5.3.2.3. Cdc nguén sai so trong do cao hinh hoc
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- Sai s0 do may va mia thiy chuan. Bé giam dnh hudng nguodn sai s6 nay thi trude khi
do may va mia can phai duoc kiém nghiém va hi¢u chinh.

- Sai s6 do can bang 6ng thuy: me, =+ 0.2 d ( d 1a gia tri phan khoang ong thity ).
0.156

- Sai s6 doc s6 trén mia: m, = 0.04¢ + D (5.10)

Trong d6: t - gi4 tri vach chia nho nhét trén mia, D - khoang cach tir may t6i mia.
- Sai s0 do mia nghiéng :
2

A=1'-1=1"Icosv=1(1-cosv)=2l'sin’ % ~ 1'% (5.11)
Trong d6: V- goc nghiéng ctia mia; 1 - s6 doc trén mia nghiéng .

- Sai s6 do méay va mia lan: khi do cao trén duong do c6 nén dat khong ving cong voi
trong lugng ctia ngudi va thiét bi do c6 thé 1am cho may va mia bi lin. Dé han ché sai s6 do
may va mia bi lin, qua trinh do can thao tac nhanh, doc s trén ca hai mia; do di va vé trén
cung duong do; do theo quy trinh da hoc.

- Sai s6 do d6 cong trai dat va chiét quang khi quyén

f=(1- k)D—2—043% (5.12)

Trong d6 k = R£ =0.14 1a hé s6 chiét quang;

1
5.4. Do cao lugng giac

Khi khoang cach AB = D < 400m thi chénh cao giita hai diém A, B tinh theo cong
thure:
hAB:Dth+i-l (513)
Trong do: D - khoang cach ngang tu may t61 mia; V- goc nghiéng cua truc ngim mg véi do
cao diém ngam I, , i - chiéu cao may.
Khi khoang cach AB = D > 400m thi chénh cao giira hai diém A, B tinh theo cong
thtrc hiéu chinh d¢ cong trai dat va chiét quang:
2
h,,=D.tgV+i-1, +043% (5.14)
Do chinh xéac do cao luong giac xac dinh béi (5.12), néu khéng c6 bién phap ning cao
d6 chinh xac do dac thi phuong phap nay c6 sai s6 +1cm/100m.

1 m
m, =+D |tV (L) + —)? 5.15
¢ \/g (D) cos4V(p (5-15)
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PHAN 3. BAN PO VA MAT CAT PIA HINH

CHUONG 6. LUOI KHONG CHE TRAC PIA

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

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

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

6.1.2. Phan loai

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

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

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

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

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

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

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

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

6.2.1. Bai toan trac dia thuin B

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

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

X =Xa+ Axag = Xa + Dag cosaas AYAB

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

6.2.2. Bai toan tric dia nguoc

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

Slas | s g (6.2)

AB

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

cosa,, sina,,

Xéc dinh chiéu dai canh AB: D, =

6.2.3. Bai toan d¢ cao

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

Hg =Ha + has (6.4)

Hinh 6.2
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6.3. Khai nién vé tinh toan binh sai

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

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

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

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

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

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

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

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

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

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

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

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

6.4.1.3. Mot sé tiéuchudn ky thudt dwong chuyén kinh vi

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

6.4.1.4. Xay dung dwong chuyén kinh vi

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

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

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

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

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

fy= ; B—180°(n—2) (6.6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 I I

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

Hinh 6.4

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

6.5.3.2. Cdc dang phwong trinh diéu kién

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

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

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

ac+¥ (te,)+(P-T)180° —ac = fur
1

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

Sd n sin 47

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

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

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

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

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

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

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

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

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

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

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

YAB

B — r,, = arctg —>a

AB

b=NX,+NY,

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

1875 =

AB

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

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

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

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

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

6.6.2.Phwong phdp giao hgi nghich

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

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

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

- Cac budc tinh toan:

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

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

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

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

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

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

(a) Hinh 6.7 (b)

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

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

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

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

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

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

7.1. Khai niém va phan loai bian d6 dia hinh

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

7.3.2. Do dac thuc dia Hinh 7.1

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

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

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

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

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

Hinh 7.2

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

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

Tram: 1 H;=9.76m

Huéng chuan: II May do: Theo020

i=1.5m MO = 89°30°

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

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

7.3.3. Cong tac noi nghiép

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

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

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

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

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

- Kiém tra cdc diem chi tiet:

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

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

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

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

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

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

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

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

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

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

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

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

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

Hinh 7.3

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

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

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

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

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

Hinh 7.4

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

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

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

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

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

7.5. Chia manh va danh s6 to ban do

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

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

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

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

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

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

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

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

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

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

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

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

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

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

7.6.3. Xac dinh d géc trén ban do

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

(B) trén ban db.

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

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

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

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

b
X, =25+—(26-25.M
N b+a( )

——

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

C
Y, =80+
N c+d

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

7.6.5. X4c dinh d9 cao mot diém trén ban do

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

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

1

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

Hg =5m + hcg = 10m - hga

Véi: hye = (10-5); h, = (7.3)

m+n
7.6.6. Xac dinh d9 doc mat dat

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

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

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

7.6.7.1. Phwong phdp hinh hoc

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

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

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

7.6.7.2. Phwong phap gidi tich

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

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

i=1 i=1

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

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

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

Cénh tay don quay

B6 phan doc sb
Cénh tay don cuc

Hinh 7.7

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

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

Hnh 7.8

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

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

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

7.7.2. Po mdt cit ngodi thuc dia

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

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

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

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

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

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

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

- Do cao mat cat.

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

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

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

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

7.7.3.1. Vé mit cat

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

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

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

50.0

40.0

0.0

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

CHUONG 8. TRAC PIA CONG TRINH

PHAN A. BO TRi CONG CONG TRINH
8.1. Khai quat cong tac bo tri cong trinh
8.1.1. Khai niém

B4 tri cong trinh 13 cong tac tric dia thyc hién trén mat dat nham xac dinh vi tri mat
bang va do cao ciia cac diém, cac duong thang, cac miat phing dic trung clia cong trinh xay
dung theo thiét ké.

Noi dung cong tac bd tri cong trinh nguoc lai so véi cong tac do v& ban do. Khi do
vé& ban dd, ngoai thuc dia nguoi ta do dac mat dat, sau d6 tién hanh st 1y s6 liéu do dac dé
v& 1én ban dd. Con khi bé tri cong trinh, & trong phong cin clr vao ban thiét ké tinh toan
cac sb liéu bé tri can thiét, sau d6 ding may moc va cac dung cu tric dia dinh vi cong trinh
trén mat dat theo ding thiét ké.

Do chinh xac do v& binh d6 phu thudc vao ty 18 ban d6, con do chinh xac bd tri
cong trinh thudc vao tai liéu thiét ké. Do chinh xac cong tac bd tri cong trinh thudng yéu
cau cao hon d9 chinh xac do goc, do dai giita cac diém danh déu ngoai thuyc dia. Trong
cong tac bd tri cong trinh thudng cho truée mot hudng hodc mot diém, huéng va diém
khac tim bang cach dat goc va khoang cach thiét ké. Vi vay trong b tri cong trinh thudng
kho ap dung phuong phap do nhiéu lan.

8.1.2. Co s¢ dé thue hién cong tac b tri cong trinh

Co s¢ hinh hoc dé thyc hién viéc bd tri cong trinh 14 cic truc doc, ngang clia cong
trinh bao gom:

- Truc chinh (4-4) 1a ddi xtng cua cong trinh. Vi du: Truc chinh ctia nha 1a tryc ddi
xung cua nod, con truc chinh cua cac cong trinh dang tuyén la truc doc cua cong trinh do.

- Truc phu (2-2, 6-6) la truc ddi

,_‘___
[\
W —=-=-4---

dang tong quat ctia cong trinh.

xtng cua cac phan, cac bd phan riéng biét ! .2 3, 4! SI .6 7
cua cong trinh. Chi ¢ cic cong trinh 16n, N L A
hinh dang phuc tap maéi c6 truc phu. B.ooo--] L SR B
- Truc co ban 1a truc bao quanh hinh Cooeee ' ' .- C
4

- Truc doc 1a truc ndm theo chiéu

doc cua cong trinh, thuong ky hiéu bang )
- A Hinh 8.1

nhitng chir cai Latinh in hoa ( A-A, B-B...).

- Truc ngang 13 truc nam theo chiéu ngang cta cong trinh, thuong duoc ky hiéu
bang chir s0 A Rap (1-1, 2-2...).

- Piém dong 13 cac diém nam trén cac truc nhung thudng 1a cac diém nam ngoai
pham vi cong trinh, chinh dung dé c6 dinh céac truc & trén mat dat. Cot 0 1a d§ cao mat
bang goc thuong dugc chon 1a mat nén tang mot.
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8.1.3. Trinh tw cong tac b tri cong trinh
8.1.3.1. B tri co bin

Cin clr vao diém khong ché tric dia, theo cac s6 lidu do ndi giai tich, nguoi ta bb tri
trén thuc dia vi tri cac truc chinh. Khi b tri cac truc chinh, chi xac dinh vi tri tong quat cta
cong trinh trén khu vyc va dinh hudéng né véi cac vat kién trac va dia vat xung quanh.

8.1.3.2. Bé tri chi tiét

Can ctr vao tryc chinh, tuy theo cac giai doan thi cong ma bd tri cac truc doc, truc
ngang cua cac khéi, cac chi tiét, cac bo phén chén lap. Xac dinh vi tri mat bang va do cao
clia tat ca cac diém dac trung, cac mat cét _ngang, cac cau kién. Bé tr1 trong giai doan nay
nham xac dinh vi tri twong hd giita cac yéu td clia cong trinh va tién hanh chinh xac hon
cong tac bd tri tryc chinh.

8.1.3.3. Bo tri truc cong nghé

Khi két thuc thi cong may va lap rap cc cu kién, ta tién hanh bd tri va chon
moc cac truc lap rap va dat cac thiét bi cong ngh¢ vao vi tri thiét ké. Giai dgan nay
cong tac trac dia doi hoi d chinh xac cao nhat.

8.1.4. Co s6 @ chinh xéc cong tic b tri cong trinh

Do chinh xdc bd tri cong trinh phu thudc vao tinh chat phirc tap cta cong trinh, quy
mo cong trinh, vat liéu xay dung cong trinh va phuong phap thi cong....

Dé thuc hién cong cong tac bd tri trude hét phai thanh 1ap do chinh xéc, trong d6
phén thanh hai loai :

8.1.4.1. Pj chinh xdc ciia cong tic bo tri cdc truc chinh trén thuc dia

Cong tac bb tri truc chinh thuong yéu cau khong cao. Neu cong trinh nim gura cac
vat klen trac dia phuong thi d6 chinh xac yéu ciu so véi sai s6 +(0,5m 4 1m). Néu cong
trinh nam gitra cac cong trinh hién c6 thi nang cao 1én 0,1m va cao hon nita.

8.1.4.2 . Pj chinh xdc bé tri chi tiét

D6 chinh xac cong tac bd tri chi tiét - thuong yéu cau cao hon d6 chinh x4c cong tac
bd tri truc chinh va phy thudc vao cac yéu té:

1 Do chinh xdc xac dinh cac yéu t6 riéng biét ctia cong trinh trong qua trinh thiét ké
; thiet ké bang phuong phap giai tich do chinh xac cao hon phuong phép do giai.

+ Moi lién hé gitta cac bd phan san xuat: cac cong trinh c6 cac day chuyén san xuat
tu dong, cac may lién hop doi hoi do chinh xac dén 0,1mm. Con céc cong trinh c6 cac bi¢n
phép san xuat doc 1ap doi hoi do chinh xac thap hon.

+ Quy mo cong trinh: cong trinh cé qui md, kich thudc, chi€u cao cang 16n thi do
chinh xé4c cong tac bo tri doi hoi cang cao.

+ Thoi gian sir dung: cong trinh xay dung vinh ciru d6 chinh x4c cong tac bb tri cao
hon cong trinh xay dung tam thoi.

+ Thi cong dong loat yéu cdu do chinh xéac bd tri cao hon thi cong tudn ty.

Do chinh xac bb tri cong trinh thuong cho trong cic tiéu chan xay dyng. Tuy nhién
khong it trudng hop phai ty tinh toan dé phu hop voi dic thiu ciia cong trinh. Ciing nhur
cong tac do v& ban do, cong tac bd tri cong trinh duoc xay dung tir toan thé dén timg phan,
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nhung d6 chinh xac trong cac giai doan bd tri lai ting dan dé dam bao tinh chat ché cua
kich thudc cong trinh.

8.1.5. Pic diém khong ché hréi tric dia cong trinh
8.1.5.1. Lu6i khong ché mdt bang tric dia cong trinh

Lu6i khéng mit bang tric dia cong trinh 1 co s¢ tric dia quan trong cho ca ba giai
doan xdy dung cong trinh: giai doan khao sat-thiét ké, giai doan thi cong va giai doan sir
dung cong trinh.

Trong giai doan khdo sat - thiét ké, ludi tric dia 1a co so phuc vu cho cong tac do
v& ban 6, binh d0 va mit cit dia hinh. D6 1a tai liéu tric dia khong thé thiéu dugc trong
viéc chon vi tri xay dung cong trinh, viét phuong an tién kha thi, phuong an kha thi va thiét
ké k¥ thuat cong trinh.

Trong giai doan thi cong, luoi tric dia cong trinh 1a co so tric dia phuc vu cho thi
cong xay dung cong trinh nhu b tri cong trinh ngoai thyc dia theo dung thiét ké, kiém tra -
theo ddi qu4 trinh thi cng, do bién dang va do v& hoan cong cong trinh.

Trong giai doan quan 1y va khai thac sir dung cong trinh, lu6i khdng ché tric dia
cong trinh 14 co so tric dia quan trong nham xéac dinh bién dang cong trinh nhu do trdi lan,
d6 nghiéng va do chuyén dich ngang cong trinh. Tur cac thong so bién dang nay nguoi
kiém chimg cong tac khao sat - thiét ké, danh gia muc d6 d6 6n dinh va chat lugng thi
cong cong trinh.

Ludi tric dia cong trinh co thé dugc thanh lap & nhitng khu vuc dau mdi cua cac
cong trinh dién-thuy loi; duong giao thong, ham déo, ciu vuot; khu vuc thanh phé, khu
cong nghiép; san bay, bén cang...Tuy thudc vao yéu cau nhiém vu dit ra trong timg giai
doan xay dung cong trinh ma yéu cau d6 chinh xac ca ludi khdng ché c6 khac nhau, giai
doan sau cao hon giai doan trudc.

Déi véi viee do v& ban do, co so dé ude tinh d chinh xéac can thiét ciia ludi khong
ché mat bfing la yéu cau vé dd chinh xéc cua ludi do v&. Yéu cau do 1a sai sd gi61 han vi tri
diém cua ludi do vé& so v6i diém cua ludi nha nude va ludi ting day khong duoc vuot quéa
0.2mm trén ban db & khu vuc chua xdy dung. Dbi v6i khu vuc dd xay dung rdi thi sai sb
nay khong dugc vuot qua gioi han tuy theo ty 1¢ ban do.

Lué6i khdng ché mat bang trac dja cong trinh con phai dam bao do chinh xac dé b
tri cong trinh va quan trac bién dang cong trinh. Tuy theo yéu cau do chinh xac cua ludi b6
tri cong trinh ma luéi tric dja cong trinh can phat trién cho phu hop. Khi yéu cau Ve do
chinh ciia ludi bd tri cong trinh tuong duong d6 chinh xac cua ludi do ve thi ludi trac dia
cong trinh cé the dua vao cac diém cua ludi nha nudce da co trén khu vuc xay dung cong
trinh dé phat trlen nguyén tac phat trién ludi ciing gidng nhu ludi nha nudc.

Khi yéu cau veé do chinh cua luoi b tri cong trinh cao hon han dd chinh x4c cua
ludi do v&, thi ludi tric dia cong trinh can phai thanh lap chuyén dung riéng cho cong trinh.
Trong trudng hop nay yéu cau do chinh xac ludi ting dan theo ting giai doan xdy dung
cong trinh va phu thudc vao dic diém cong trinh xdy dung. Cac diém cua ludi khong ché
nha nudc & dy chi co ¥ nghia 1a s6 liéu gdc t6i thiéu dé thong nhat ludi tric dia cong trinh
trong hé thong toa d6 nha nudc.

8.1.5.2. Lwdi khong ché dé cao trong tric dia cong trinh

Ludi khéng ché d¢ cao tric dia cong trinh 13 co s6 tric dia quan trong phuc vu cho
khao sat - thiét ké cong trinh, bd tri d6 cao cac hang muc va quan tric d6 lin cong trinh.
Ludi d6 cao tric dia cong trinh dugc thanh lap & nhimg khu vuce dau mdi cua cac cong
trinh di¢n - thuy lgi; duong giao thong, ham déo, cau vuot; khu vuc thanh pho, khu cong
nghiép; san bay, bén cang...
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Do chinh xac va mat do diém cua ludi do cao phu thudc vao yéu cu do chinh xéc
ctia cong tac do v&, cong tac bd tri cong trinh va do 16n cua dién tich khu xay dung.

Ludi d6 cao hang IIT dugc ting day tir cac diém hang II, dwoc thanh lap luéi dang
tuyén, vong khép kin hodc ludi c6 diém nat. Con ludi doc 1ap thuong 13 hé théng khép kin
do di va do vé. Luéi d cao hang IV duoc ting day tir ludi do cao hang III va @6 hinh ludi
cling duoc phat trién nhu ludi hang I11.

Yéu ciu cao nhét vé d chinh xic do cao 13 cong tac bb tri cac hé thong tu chay va
b tri co ban dudng xe dién ngdm. Dé dao thong ham ddi hudng thi can phai lap ludi do
cao hang II, hang III. Trong xdy dung cic cong trinh dau mdi thuy loi - thiy dién, cac
tuyén kénh, hé théng tudi tiéu can phai 1ap ludi do cao hang II, III, IV.

H¢ théng duong 6ng tu chay c6 kich thuéc 16n thuong c6 do déc thiét ké 1a
0,00005. Yéu cau d6 chinh xac dat ong phu thudc do débc thlet ke khoang céach gitra cac
giéng ga va kich thudc ciia hé thong dng ngdm. T nhiing yeu to do thuong phai lap ludi
dd cao hang II, hodc hang III. Trong xay dyung cac cong trinh dau méi thuy loi - thuy dién,
cac tuyén kénh, hé thong tudi tiéu ... cn lap ludi do cao hang II, III, IV.

Pic diém cua ludi d6 cao trong trac dia cong trinh 13 khoang cach giira cac mdc va
chiéu dai tuyén duoc rat ngan, con phuong phap do van nhu lu61 d6 cao nha nude.

Phuong phap xay dung va phat trién ludi khong ché tric dia cong trinh vé co ban
gidng nhu ludi khdng ché tric dia nhu da trinh bay & chuong 6.

8.2. Bo tri cac yéu to co ban
8.2.1. B4 tri goc bing theo thiét ké.

Viéc xac dinh trén mat dat mot goc c6 tri s6 cho trudc xudt phat tir huong da biét
goi 14 bd tri goc. Gia st can bd tri goc AOB c6 gia tri Bk ngoai thuc dia tir huéng AO cho
trudc. Thong thuong ngudi dung may kinh vi mé goc Brg ¢ hai vi tri ban d¢ dugc hai
huéng OT va OP. Huéng OB 1a hudng trung binh gitra huéng OT va OP. Géc AOB chinh
1a goc can bo tri (‘hinh 8.2a).

(a) Hinh 8.2 (b)

Pé kiém tra va nang cao do chinh xac ta do lai goc vira bd tri nhidu vong do duoc
B'« , so sanh v&1 PBri tim do Iéch AB = B'i - Pk tir day tinh duoc dai luong d (8.2b):

d= ﬁ.D (8.1)
yo,
Pé tim hudng thiét ké ta dat trén duong vong goc véi OB vé hudng can thiét doan d
vlra tinh, ta s€ dugc goc bd tri véi d6 chinh xac rt cao hon.

Tri s6 ctia goc can bo tri khong anh hudng cia sai s6 dinh tAm may va tiéu ngam.
Cac ngudn sai sO chu yéu la: sai s6 do may (m;) sai s0 do diéu kién ngoai canh (mjy), sai s0
do dac (m3).
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8.2.2. B4 tri doan thang theo thiét ké

Tuy theo yéu cau d6 chinh xac bd tri ma ta ¢ thé dung thude thép hodc may do dai
c6 do¢ chinh xac tuong duong dé thuc hién cong tac bd tri. Trén ban thiét ké, léy do dai Dy
ctia doan thang can bb tri (hinh 8.3), néu ding thudc thép dé bé tri thi can dua vao chiéu
dai thiét ké c4c s6 hiéu chinh:

B
- S{S hiéu chinh sai s6 chiéu dai thudc A is !
dung dé bo tri Al, Y !
- S6 diéu chinh d6 nghiéng mat dat tai : l
noi bé tri Aly A, :#' B,
- 86 didu chinh do nhiét do khi b tri 5
khéc voi nhiét do luc kiém nghiém Al . Hinh 8.3

Tt chiu dai thiét ké cua doan thang va céac s6 hi€u chinh ta c6 chi€u dai bo tri cua
no trén mat dat:

Sbt = Dtk + Alo + AIV + Alt (82)

Pé bd tri doan thang ta dung may kinh vi dinh huéng theo hudng di biét, dung
thude thép dat tir diém dau trén hudng nay doan Sy nhu da tinh & trén dugc diém thir hai
hop véi diém dau doan théng can bd tri Dy.

Sai s6 b tri doan thang theo thiét ké anh huong bai cac ngudn sai sd: sai s6 kiém
nghiém thudc, sai s6 do do nhiét do, sai s6 do Iyc keo luc do khac luc kiém nghiém, sai so
do do do doc mat dat, sai sd do thlIO’C vong, sai s6 do doc sd trén thude. Trong cac sai s6
d6 c6 sai s6 hé thdng va sai s6 ngau nhién (my, , m,)

M = m; +m/21 (8.3)

8.2.3. bd tri diém vao dd cao thiét ké

Gid st M 1a moc do cao khong ché ( hoac diém gtri do cao) c6 do cao Hy nam gan
cong trinh; di€m cong trinh C can bo tri vao ding dd cao Hey ctia nd (hinh 8.4).

Hinh 8.4

Dé b tri, may thay chuin dat gitta MC, mia dit tai M. Sau khi cin may can than
ngam mia tai moc M doc s6 chi gitra dugc tri s6 ky hiu 1a a. Tur s6 doc nay va d¢ cao moc
M ta tim dugc do cao tryc ngam H;.

Hj=Hy+a (8.4)

Tir d6 cao truc ngam va do cao thiét ké Hey ctia diém C ta tim dugc s6 doc can thiét trén
mia tai diém C.
b =H;- Hew (8.5)
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Khi b tri, tai C nguoi gitr mia ndng ha mia theo su diéu khién ciia ngudi dimg
may, khi s doc chi giita trén mia dung bang b thi dé mia c6 do cao ding bang do cao thiét
ké cua diém C.

Céc ngudn sai s6 trong bd tri do cao vé co ban giéng nhu cac ngudn sai sd trong do
cao hinh hoc, ngoai ra con c6 sai s6 ¢b dinh diém.

8.2.4. B4 tri dwong thiang thiét ké

Gia st can bd tri trén mat dat doan AB c6 chiéu dai ngang 1a D va c6 d6 doc 1ai. Ta
c06 thuc hién bo tri theo tinh tu nhu sau:

- Chia D thanh n doan bang nhau va dong
coc ¢b dinh diu mut cac doan (hinh 8.5). Dung may
thuy chuan do do cao cac dau coc, ta dugc do cao
den cua chiing ky hi¢u 1a H; gen

- Tinh d6 cao thiét ké cta cac diém ( H;i 4):

d>
Hlidé = HA + 1d1 d3

Hinh 8.5
H; g5 =Ha +1. d, mn

Hn_d() =Hu +1.d,
- Tinh chi€u cao cong tac h; tai cac coc:
hi = Hi a6 - Hi dgen

Néu h; > 0 thi tir dau coc i phai do 1én cao mdt doan bfmg h; s& cho diém i trén
duong AB; nguoc lai néu h; < 0 can phai do xuong thap mot doan bang h; s€ dugc diém
thiét ké trén duong AB.

8.2.5. B0 tri mit phang thiét ké

Gia st can bd tri trén mat dat mat
phang P ¢4 d6 déc theo phuong X 14 iy va theo
phuong Y 1a i,. Ta thyc hién bd tri theo trinh
tu sau:

- Chia mit phang P thanh n 6 vudng
canh d, déng coc ¢b dinh cac dinh 6 vudng
(hinh 8.6). Dung méy thiy chuin do do cao
cac dau coc, ta dugc do cao den cua chung ky

hiéu 1a Hgen
- Tinh @ cao thiét ké cua cac diém ( Hyo): —
Hn1n7d6 = HA + dn-ix + dm.iy _—
Hinh 8.6

- Tinh chiéu cao cong tac h; tai cac coc:
h= Hdé - Hden
Néu h > 0 thi tir dau coc phai do 1én cao mdt doan bfing hi s& cho diém i trén mat
phang P; ngugc lai néu hi < 0 can phai do xuong thap mdt doan bang h s€ dugc diém thiét
ké trén mat phang P.
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8.3. B0 tri chi tiét cong trinh

Pé bd tri cac diém dic trung cia cong trinh, tuy theo diéu kién cu thé co thé sir
dung mdt trong cac phuong phap sau: phuong phap toa do cuc, phuong phap toa dd vuong
gdc, phuong phap giao hoi.

8.3.1. Phwong phap toa d¢ cuc

Phuong phap duoc img dung tuong d6i phd bién, thich hop khi khu vuc xdy dung
quang ding, bang phang va khoang cach bé tri nhé hon chiéu dai thude. Diém cong trinh C
duoc dinh vi trén mat dat thong qua hai thanh phan cuc la goc cuc B va khoang cach cuc D
( hinh 8.7), goi 12 s6 liéu bé tri theo phuong phap toa do cuc .

Pé tinh s6 lidu b tri c6 thé ding phuwong phap do giai hodc giai tich:

- Phuong phap giai tich 13 phuong phap tinh toan, dua vao toa do hai diém khéng
ché I, II va toa dd thiét ké ctua diém cong trinh C, &p dung bai toan trac dia nguoc ¢o : a.c,
orn , Drc = B =awr - arc. Phuong phép nay cho d6 chinh xac cao.

- Phuong phéap d6 giai 1a do truc tiép s liéu ‘tgé tri trén binh d6 thiét ké cong trinh.
B¢ chinh xac phuong phép nay khong cao néu binh d6 trén giay va ty 1€ nho.

C’
7]
NON
L X
Hinh 8.7

Do chinh xac phuong phédp dugc xéac dinh bdi cong thuc (8.6).
2 o My 2 2 2
me =m, +(—=D)" +m, +m; +m; (8.6)

) a0 o
Trong do6: m - sai s0 liéu goc ; mg - sai 50 b tri 0cfB; mp- sai 56 bd tri canh
D; m.; - sai sb quy tam tram do va dlem ngam mg - sai s0 ¢d dlnh diém.

8.3.2. Phwong phap toa d§ vudng goc

Néu bd tri nhitng cong trinh cong trinh dan dung va cong nghlep quy md nho, don
gian ta c6 thé dya vao canh cua ludi dudng chuyén hoic ludi tam giac dé bb tri. S6 liéu bd
tri 1a cac doan danh dau (x) (hinh 8.7a).

X
I 1 II I
11 ¢ 1 m
mx'_ _B;. C’

I:IZ( C my J

Ie I i Y

v

(a) Hinh 8.8 (b)
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Nhimng cong trinh quy m 16n, phirc tap phai ding ludi 6 vudng xay dung dé b tri.
Khi xay dung ludi vudng thi mot truc cua ludi phai song song hoac trung voi truc chinh
cong trinh. Vi tri cac diém cong trinh va dinh 6 vudng phai duoc xac dinh trong hé nay.
Tu toa do cac diém dinh 6 vudng va toa do cac diém dic trung cua cong trinh ta tinh dugc
cac s6 lidu bd tri gém cac gia s6 toa do Ay , Ay; cta chung. Vi tri céc diém cong trinh duogc
xac dinh ngoai thuc dia qua viéc bd tri goc vudng va cac doan Ay, Ay; bang may kinh vi va
thudc thép (hinh 8.7b). B0 chinh x4c cua phuong phap xac dinh bdi cong thire (8.7), (8.8):

A1k L 2 2 2 2 mp 2 2 2
Neéu bo tri Ay trude: me =m, +my, +my, +(——Ax)" +m, +m; (8.7)
Néu bd tri A trude - m2 = m> 2 2 mﬂAz 2 2 38
€u bo tri A trudc : mc—mg+mm+mAy+(7 V)" +m;, +m; (8.8)

Trong do : mg - sai s6 lieu gdc ; mg - sai s6 bo tri goc vubng ; max , myy - sai s6 b tri
thanh phan gia s6 toa do Ax va Ay ; me - Sai s6 quy tAm tram do va diém ngim; my - sai
s6 ¢ dinh diém.

8.3.3. Phwong phap giao hi
8.3.3.1. Phwong phdp giao hgi goc

S liéu bé tri 1a goc giao hoi Bi, B2, so liéu nay dugc tinh tir toa do cac diém khéng
ché I, II va diém cong trinh C theo bai toan tric dia nguoc. Vi tri diém cong trinh C 1a giao
ctia hai huéng IC va IIC khi b6 tri goc giao hoi By, P tir canh day giao hoi I-I1.

Dé c6 diéu kién kiém tra va ting d6 chinh xac cong tac bd tri nguoi ta con thuc
hién giao hoi thém hudng truc chinh ctia cong trinh. Két qua giao hoi 1a tam giac sai s6 hop
boi ba hudng giao hoi, vi tri diém giao hoi 13 trong tAm cta tam giac sai s6 (hinh 8.8).
Phuong phap nay mg dung phd bién trong viéc bd tri cong trinh cau, dap thuy dién - thuy
loi.

Hinh 8.9

Do chinh xac :

My 52 P2 hase - bm, 0 o2
m. = D +D; hoac: m =——-=2=2—,/sin B° +sin 8.9
¢ p.sin v 1 2 C ¢ p.sin2 ¥ 181 ﬂz ( )

8.3.3.2. Phwong phap giao hi canh

Khi khoang cach tir diém cong trinh dén diém khong ché nhé hon chiéu dai thudc,
thi ta c6 thé dung phuong phap giao hoi canh.Vi tri diém cong trinh C la giao dau mut cua
hai canh s; va s tir hai dau canh day giao hoi I-11.
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PHAN B. TRAC DIA CONG TRINH CAU PUONG

8.4. Khai niém vé tuyén dwong va dinh dinh tuyén duwong
8.4.1. Cac yéu to ciia tuyén

Tuyén duong 1 truc thiét ké cia cong trinh duong duge danh déu ngoai thuc dia,
trén ban dd binh do, cho trudce boi toa dd cac diém co ban trén mo hinh sb cua bé mat thuc
dia.

Tuyén dudng nhin chung 13 mot duong cong khong gian phirc tap. Trong mit
phang, tuyén gém cac doan thang co6 huéng khac nhau va chém giira chung 1a cac duong
cong ¢ ban kinh ¢ dinh hodc thay doi. Trong mit cét doc tuyén bao gom cac doan thiang
¢6 d6 dbc khac nhau va ndi giita chung 13 nhitng duong cong dimg c6 ban kinh khong doi.

Céc tai liéu tric dia co ban cta tuyén gém binh d6 tuyén, mat cit doc va mat cit
ngang tuyén ( xem phan 7.7).

8.4.2. Cac thong so ciia viéc dinh tuyén

Tap hop tit ca cac cong tac khao sat, xdy dung theo tuyén duoc chon, dap tmg
nhimg yéu cau cia cac diéu kién k¥ thut vé do ddc, ban kinh cong va doi hoi chi phi cho
viéc xay dung tuyen thap nhit goi 1a cong tac dinh tuyén duong. Trong viéc dinh tuyén bao
gom cac thong so sau day:

- Thong s6 mat phang: Goéc ngodt, ban kinh cong phang, chiéu dai cac dudng cong,
cac doan thang chém.

- Thong s6 dd cao: cac do doc doc, chi€u dai cac doan trong mat cat va ban kinh
cong dung.

8.4.3. Pinh tuyén dwdng & miém nii va dong bang

O dong bang vi d6 dbc trung binh ctia mat dat ving dong bang thudng nho hon do
doc thiét ké cho phép cho nén cong tac dinh tuyén chu yéu dua vao dia vat.

O mién nai do d6 ddc 16n hon dang ké so v6i do doc thiét ké cua tuyén duong, cho
nén viéc dinh tuyén duoc chon chu yéu dua vao dja hinh trén co s do doc gi61 han cua tung
doan tuyén. Pé dam bao do ddc d6 nguoi ta budc phai kéo dai tuyén bang cach 1am léch
tuyén duong di nhimg goc kha 16n so voi duong thang.

8.4.4. Khai quat cac cong tac tric dia trong khio sat thét ké tuyén dwong
8.4.4.1. Khdo Sat So B

Trén ban (16 ty 1& nho va trung binh, danh du nhimg diém khong ché tuyén bao gom
diém dau, diém cu01 nhimg diém trung gian theo y dd thiét ké. Cac dudng thiang ndi nhitng
diém khong ché tuyén cho ta dudng gan nhat.

Dua vao dudng gin nhét, trén co so phan tich dia hinh dia vat, dia chét cong trinh,
dia chat thuy vin, két hop tham quan ngoai thuc dia dé xudt cac phuong an tuyen khong bo
qua mot phuong an nao. Déi véi mdi phuong an phai danh du nhitng diém cb dinh tuyén.

Trong ting phuong an tuyen trén ban do dia hinh thanh lap trac doc, xac dinh chiéu
dai tuyén, dém s0 luong cac diém c6 dinh tuyén... Tu do udce tinh khéi lwong cong tac,
hoach toan kinh té 50 by, dé ra cac bién phap dac tuyén, cic bién phap ky thuat cho tung
phuong an. Tir cac sb liéu 0, so sanh giita cac phuong an, chon ra phuong an t6i wu.
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Giai doan nay, khoi lugng cong viéc tuong dbi lon. S liéu yéu ciu do chinh xac
khong cao nhung doi héi phai day du va nhanh chong.

8.4.4.2. Khdo St chi tiét

Giai doan nay vé co ban la cong tac khao sat ngoai thuc dia theo phuong an da chon,
cac nhiém vu chu yéu:

- Binh vi tuyén t6i uu da duoc phé duyét trén mat dat.

- Trén hudng tuyén da dinh vi t1en hanh do dac va thu thap cac 5O liéu phyc vu cho
cong tac thiét ké ky thuat theo tuyen gom do tric doc theo tim tuyén va trac ngang tuyén
duong ( xem muc 7.7); do binh d6 tuyén ( xem muyc 7.3); diéu tra va do ndi nhimg ving co
lién quan vao tuyén. Trong giai doan nay yéu cau sd liéu phai chinh xac va day du.

8.5. Cac dang dwong cong bo tri
8.5.1. Khai niém

Céc tuyén duong do dia hinh dia vat can tré nén tuyén phai doi huéng & nhiéu doan.
Pé dam bao an toan cho céc phuong tién giao thong di chuyén trén cac doan do, tai vi tri
tuyén d6i hudng (cac dinh) nguoi ta phai b tri cac duong cong ndi giita cac doan thing
khéc hudng.

Trong cac loai duong cong, don gian nhat 13 duong cong tron ¢6 ban kinh R khong
d6i. Bé tranh diém gay giira duong cong tron va duong thang ngudi ta bd tri cac duong cong
chuyén tiép c6 ban kinh thay doi tir vo cung téi R. O nhimg khu vuc c6 dia hinh chénh cao
16n tai dinh hai doan thang ndi v6i nhau tao thanh goc nhon ngudi ta ding duong cong quay
dau ( hinh 8.10). Trong mit phing thang dimg dung dudng cong dimg. Trong pham vi gido
trinh nay chi nghién ctru viéc bé tri duong cong tron.

8.5.2. B4 tri duong cong tron trong mit phing ngang
8.5.2.1. Bo tri nhitng diém chinh trén dwong cong tron

Céc diém chinh cta duong cong tron gom diém dau (Tq) , diém phan cy (G) va diém
cudi (T.). Khi bé tri cac diém chinh trén duong cong ta méi chi xac dinh duoc vi tri tong
quét ctia dudng cong d6 trén mat dat (hinh 8.11). Céc sb liéu bd tri dudng cong bao gdm:
doan tiép tuyén T, doan phan cy p, chiéu dai dudng cong S va do chénh hai lan tiép tuyén
v6i chidu dai duong cong Ag.
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0
T=Rigl
&5
0
— R(secZ -1
p=Risecs =1 (8.10)
S:@_ﬁ
180
A, =2T-5

Hinh 8.11

Trong d6: 0 - goc chuyén hudng; R - ban kinh dudng cong tron.

Dé b tri cac diém chinh dudng cong trén mat dat, tai dinh D ta dat mat kinh vi. Pinh
hudng vé dinh phia sau, ding thudc thép bd tri doan T ta duoc diém Td; dinh huéng vé dinh
phia trudce bé tri doan T ta duoc diém Tc; xac dinh hudng duong phan giac cia goc Ty P T,
trén dudng nay tir dinh B b6 tri doan p ta c6 diém G.

8.5.2.2. bé tri cdc diém chi tiét trén dwong cong tron

Pé cu thé duong cong tron trén mit dat thi cr cach mot doan k nao d6 ( 5m hoic
10m hodcl5m...) ngudi ta phai bo tri mot coc trén dudng cong tron, cac coc nay goi la coc
chi tiét. P& bd tri cac diém chi tiét c6 thé dung mot trong cac phuong phap sau:

a. Phuwong phap toa do vuong goc

P (X)
3 H¢ toa d§ vuodng gc’gc ldy T4 hodc T, lam
% \ goc toa d9. TiCp tuyeén voi duong cong tron
X2 N \
X1 N OIN\R nbi goc toa do voi dinh lam tryc X va ban
e ~(§®4 I kinh dudng cong tron ndi goc toa do lam
Y Y Yo Y truc y (hinh 8.12).
Hinh 8.12 "lj(_)a do x; va y; cua céc diém chi tiét duoc
tinh nhu sau:
180 . .
Q= k.—R; X; =R.sin(i.p) ; Y =R - R.cos(i.) (8.11)
Vs

Cong tac b tri cac diém chi tiét trén mat dat duoc thue hién tuong tu nhu nhu phﬁn (8.3.2).
b. Phuong phap toa dp cuc mo rong b

HEé toa dd cuc lay tam cuc 1a diém T4 hoac T,,
truc cuc 1a dudng tiép tuyén ndi tAm cuc voi dinh

(hinh 8.13). o SR
SO liéu bo tri theo phuong phép toa d6 cuc mo 0/2 ” (pq)/(‘ :f\\
rong la cic doan k giao v&i hudng ctua cac goc cuc T, 0
cua cac diém chi tiet va dugc tinh nhu sau: Hinh 8.13
180 '
— k _
7R

Goc cuc cua cac diém chi tiét 1, 2, 3...n twong ung 13 /2, 2¢/2, 3¢/2...n¢/2.
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c. Phwong phap ddy cung kéo dai

Khi b tri bang phuwong phap nay thi diém 1 dugc bé tri theo mot trong hai phuwong
phap nhu d trinh bay ¢ trén. Tir diém thi hai tro di, ta kéo dai day cung k cta diém sau vé
phia trudc mot doan bang k, 1dy ddu mut cua doan kéo dai nay la tam quay mot cung c6 ban
kinh bang d, lay dlem phia sau quay mot cung c6 ban kinh bang k, hai cung cat nhau cho vi
tri ctia diém chi tiét trén duong cong tron ( hinh 8.14). Tur hai tam giac ddng dang trén hinh
8.14 ta tinh duogc doan d:

—>d="— (8.12)

8.5.3. Bo tri dwong cong dirng

Trén mit cat doc, dé tranh nhimg diém gy khuc ¢ dinh doc hay chan doc ngudi ta
phai b tri dudng cong dung. duong cong dimg thudng 13 dudng cong tron do d6 tinh toan
duong cong dimg cling tuong tu nhu duong cong tron. Tuy nhién do goc chuyén huéng cta
dudng cong tron nho nén co thé tinh don gian hon bang cong thirc gan dung.

- Tinh s6 li¢u bé tri cdc dlem chinh trén dwong cong dirng
T = R P—TZ;S=2T (8.13)
2 2R

- Tinh s liéu bo tri cac diém chi tiét trén dwong cong dirng

Dé b tri chi tiét duong cong ding nguoi ta ap dung phuong phap toa do vudng goc.
H¢ toa d6 vudng goc ly diém gbc 1a diém dau Td hodc diém cudi Tc lam gbe. Truc x 1a
doan tiép tuyén ndi gbc v4i dinh duong cong, truc y vudng goc véi truc x.

Thanh phan toa dé x; cua cac diém chi tiét tinh twong ty nhu duong cong tron theo
cong thuc (8.11), con y; dugc tinh gan dung bdi cong thue 8.13.

2
X

== 8.14
Y=IR (8.14)
Do cao thi cong cia cac diém chi tiét trén duong cong ding:

hi = Higo - v ( dudng cong 10i) (8.15)
hi = Hij + y ( duong cong 16m)

Trong d6 Hiq 13 d6 cao do thiét ké cua diém i trén duong ddc twong tng.
Dung cu ding dé bd tri chi tiét duong cong dimg 1a may thuy chuan va thude thép.
8.6. B0 tri cac miit ciit ngang thi cong

Dé tién hanh cong tacd dio dap can phai b tri mat cat ngang thi cong ma ndi dung la
danh dau trén thuc dia vi tri mat bang va do cao cac diém dic trung cua mat cit nhu : tim
duong, mép duong, ranh thoat nude, chan né dép. Trén cic doan thang khoang cach giira cac
mit cit ngang tir 20 ~ 40m, cac doan cong tir 10-20m theo hudng ban kinh ctia dudng cong.
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TRAC PIA Phan 4. Trdc dia trong xdy dung céng trinh

8.6.1. B4 tri mit cit ngang ¢ chd dip nén dit dip

- Khi géc nghiéng dia hinh V< 4°:

Néu goc doc mat dat V< 4° c6 thé coi
mat dat 1a mat phang, khi d6 tir tim dudng ta
dat vé hai bén mot doan bang nira do rong mat
duong (B/2) ta sé dugc hai mép duong Ao va
Bo; dat ké tiép voi hai mép duong mot doan
(m.h) 13 hai chan mai déc Po va Qo (hinh
8.15).

|, mh L B2 I B2 L, mh I
Trong hinh 8.14: h - chiéu cao dat dap; 1 1 1 1 1
idn}( =1: m d¢ doc méi doc; Vi, gbc nghi€éng mai Hinh 8.15
oc.

- Khi géc nghiéng dia hinh V > 4°
, mh L, B2 |, B2 | mh,y

B sinV 1 1 1 1 1
op =(mh+—)————"— -
27sin(V, +V) I
_ (8.16) !
B sinV i h
0Q = (mh+—)————"— |
27 sin(V, V) s
O 75
Hinh 8.16 Q
8.6.2. Bo tri mit cat ngang & chd dip nén dat dao
- Khi gbc nghiéng dia hinh < 4° I mh [L] B/2 * B/2 1L L 4| mh 1|,

Trong hinh 8.16: B - d6 rong mat
duong; h - chiéu cao dat dao; 1: m do ddc mai
dbc; Vi, - goc nghiéng mai doc; L - chiéu rong
ranh thoat nudc.

Op, = 0Q, = mh + L +B/2

- Khi géc nghiéng dia hinh g > 4°

op :(mh+£+L)%
2 sin(V,, = V)
B sinV,

oQ=(mhr 5+ D) v

0

'h

Hinh 8.18
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8.7. Cong tac tric dia trong xay dung cac cong trinh ciu vt

Lu6i khong ché tric dia trong xay dung cac cong trinh cau vuot phai dam bao d6
chinh xac va mat d6 phuc vu cho viéc khao sat thlet ké, thi cong va quan trac bién dang cong
trinh cau. Ludi thuong thiét ké dang tr giac trac dia don hodc kép goi la ludi tam gidc cau.
Khi thiét ké mot canh cua ludi trung voi tim cau dé xac dinh chinh xac khoang vugt. Cong
tac do dac, tinh toan binh sai lu6i di trinh bay & phan 2 va phéan 3.

Nbi dung cong tac tric dia khi xay dung cong trinh cdu vuot gdm cé:

- Xac dinh khoang vuot, do v& binh do dia hinh noi xay dung cau, do v& tric doc -
trac ngang dia hinh theo hudng tim cau ( xem phan 2 va phan 3 ).

- B4 tri truc doc ciu ( tim)

- B4 tri cac md & trén b va tru cau.

- Bé tri cac nhip ciu ( dam, dan ).

- Kiém tra vj tri, kich thudc, khoang cach, do cao cua cac bd phan cu va do v&
hoan cong.

PHAN C. TRAC PIA CONG TRINH DAN DUNG VA CONG NGHIEP

8.4. Lwdi 6 vuong xay dung
8.4.1. Pic diém

Céc cong trinh cong nghiép va dan dung thuong c6 dang day diac va phuc tap, dé
don gian trong viéc b tri va ddm bao do chinh xac dong déu trén toan bd cong trinh ngudi
ta xay dung ludi 6 vudng.

Lué6i 6 vuong xay dung la hé théng cac diém phu trum trén mit bing xay dung,
giita cac diém lién két voi nhau boi cac hinh vudng, mot canh ludi tring hodc song song
v6i truc chinh cong trinh. Chiéu dai canh 6 vudéng phu thudc vao tinh chat, 6 chinh xac
cong trinh va dién tich khu xay dung.

Uu diém luéi 6 vudng xay dung 1a do dac, tinh toan binh sai don gian. C6 diéu kién
kiém tra va phat hién sai sot trong qué trinh do. It str dung may méc khi thi cong. C6 thé bd
tri cong trinh dong thoi tir moi hudng.

8.4.2. Trinh ty xay dung lw6i 6 vuong

- Thiét ké ludi 6 vudng trén binh do, tinh toa do thiét ké cac dinh ludi 6 vudng.

-Dua vao mdc tric dia da c6 hodc cac diém dia vat rd nét, chuyén géc toa do va
mot truc toa do ra thuc dia. X

-Twr truc toa d9, dung dung cu va may A Lu6i 6 vudng so bd
trac dia c6 do chinh xac thip, bd tri so bd céac
dinh lugi 6 vuong. Péng coc cd dinh cic dinh
cta ludi 6 vudng so b nay. 2N 2

-Dung phuong phap tric dia chinh xac, do
dac ludi 6 vudng so bo. Tinh toan binh sai xéc
dinh toa d¢ céac dinh 6 vuong; tinh s6 liéu hoan
nguyén dya vao toa do dinh ludi 6 vudng thiét ké
va so bo (hinh 8.10). Luéi 6 vudng thiét ké

-Hoan nguyén va c6 dinh ludi chinh thirc. Hinh 8.10

NN
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TRAC PIA Phan 4. Trdc dia trong xdy dung céng trinh

8.5. Po va tinh khdi lwong san nén

Mait dat ty nhién go ghe va c6 do doc khac vdi do doc thiét ke, dé xay dung phai
tién hanh cong tac san nén. N§i dung ctia cong tc san nén:

B tri mang ludi 6 vudng canh (a) phu trum 1én khu vyc xay dung, dong coc sat
mat dat tai cac dinh 6 vudng. Dung may thuy chuin do d¢ cao cac dau coc cua cac dinh 6
vuong (hoac co6 thé xac dinh trén ban do dia hinh), d6 cao nay 1a d6 cao mat dat ty nhién va
duoc ky ky hiéu 1a Hgen. Cao d9 thiét ké cta cac dinh 6 vudng theo quy hoach goi la d6 cao
do, ky hi¢u 1a Hge . T cac s0 ligu trén ta co:

- Chiéu cao cong tac ¢ timg dinh 6 vudng:

ho=H" -H® (8.10)

Khi h; > 0 cong tac dao , h; < 0 cong tac dép.

- Chiéu cao cong tac trung binh & mot khoi 6 vudng:

h,-,b=h1+hzzh3+h“ (8.11)
- Thé tich gan dtng ctia mdi khdi 6 vudng:
Vi=a’hig (8.12)

- Thé tich cong tac dit trong toan khu vuc:

az (Zh1+ZhII+ZhIII+ZhIV)

; (8.13)

V=3V = azihub -

1

Trong d6: h', h", h'™, K'Y tuong ng la chiéu cao cong tac ¢ dinh chi thude Ve mot 6 Vuong,
hai 6 vuéng, ba 6 vudng va bbn 6 vudng. Tir thé tich V, can ctr vao hé sé dam chat ..
tinh duoc khoi luong dat dao, dap trén khu vuc xay dung.

Do chinh xac cong tic san nén phu thudc phy thude chu yéu vao canh 6 vudng (a)
va do chinh xac xac dinh chiéu cao cong tac h. Cu thé:

- Canh lu6i 6 vudng (a) cang nho thi mat cong gidi han boi 4 dinh 6 vudng cang
gan mit phang. Thé tich cac khdi 6 vudng cang gan véi thé tich khéi lang tru ma ta da tinh
o trén. Thong thudng (a) thuong 1ay bang 2cm trén ban db.

- Do chinh x4c cua viéc xac dinh chiéu cao cong tac "h". Trudc hét phu thudc vao
viée xac dinh d6 cao Hgep ; Khi ding phuong phap do cao hinh hoc hang IV dé xac dinh thi
d6 chinh xéac do cao 1a +5vn(mm), con khi do cao bang thuy chuin k¥ thuat thi d6 chinh
xac 13 +104/n(mm) . D chinh x4c x4c dinh "h" con phu thudc vao viée dit mia do cao, vi tri
dat mia anh hudng twong d6i 16n dén d6 chinh xac xac dinh khéi luong cong tac san nén.

8.6. Cong tac tric dia trong xAy dung nha dan dung va cong nghiép
8.6.1. Pinh vi cong trinh

Cong tac dinh vi mong nha thyc chét 13 bd tri trén thuc dja cac hé truc cia nha;
trong d6 truc chinh, truc phu, truc co ban, truc ngang va truc doc 1 co sé dé tién hanh bd
tri chi tiét cong trinh. Pau tién dua vao diém khéng ché tric dia hodc cac dja vat rd nét tién
hanh bé tri truc chinh, truc phu va truc co ban cta nha; sau do tir cic truc nay bd tri cac
truc doc, truc ngang dé dinh vi cac diém chi tiét cong trinh. Phuong phap bb tri chi tiét don

Bién soan: GV.Lé Van Pinh 15 Dung cho sinh vién khoi ky thudt



TRAC PIA Phan 4. Trdc dia trong xdy dung céng trinh

gian nhat 1a dat khoang cach thiét ké theo huéng chuan cua truc co ban. Cac truc déu phai
duoc danh diu ra ngoai khu vuc dao mong bang cac diém dong.

Dé danh diu truc va st dung thuan loi
trong qua trinh thi cong, can chuyen cac dlem
dong tryc 1én khung dinh vi lam bang gd gin
nim ngang trén cac coc gd bao quanh cong
trinh. Cac coc déng cach mit dat khoang 40
dén 60cm. Panh dau cac diém dong truc bang
cac dinh nho c6 ghi ky hiéu bang son trén
khung dinh vi (hinh 8.11).

8.6.2. Cong tac tric dia khi dung cot 1 Hinh 8.11

Kiém tra mong cot: dung may kinh vi kiém tra cac dau truc & mép trong mong, co
thé dung thudc do khoang cach giita cac truc méng hodc ding diy ching giita cac diém
dong hai dau truc tuong tng trén khung dinh vi. Ding may thuy chuan kiém tra do cao day
mong.

Dung cot thang dung va ding cao d6 thiét ké: mudn dam bao cho cot thang ding
phai dung hai may kinh vi dét ¢ hai hudng vuéng goc voi nhau dé kiém tra ¢ hai mat cot.
Khi kiém tra d6 thang ding cua day ¢t & mot phia nao do, nguoi ta dat may kinh vi cach
diy cot mot doan bang d, doc sb trén mia ngang ngan vao cot ta s& phat hién ra cot bi
nghiéng (hinh 8.12). Ding may thuy binh dé kiém tra do cao cot theo phu’O'ng phap bb tri
dd cao.

Hinh 8.12

8.7. Cong tac tric dia trong xiy dung nha cao tang
8.7.1. Chuyén truc

Dé tranh sai s tich luy, truc dudi cac ddy hd mong hodc trén cac ting duoc chuyén
tor dau truc ¢ tang 1. Tuy theo di€u kién thi€t bi, cau truc cong trinh, s6 tang ma chon
phuong phép cho thich hop.

Gia st phai chuyen diém diu truc A tir mong 1én san tang thir T ndo d6. Trén huéng
tryc di qua A tai diém dong huong A, dat may kinh vi; sau khi dinh tdm va cén may tién
hanh ngdm chuén diém A, cb dinh vanh do ngang, ngoc ong kinh ngdm san tang T danh
ddu diém A’; dao kinh thyc hién tuong ty duoc diém A”’. Diém giita cia A’ va A”’ 1a dau
truc A da duqc chuyén 1én ting T (hinh 8.13).
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Hinh 8.13 (b)

Dung may chiéu thiang dimg dit tai diém truc A trén moéng nha tang mot. Truc
ngam thang ding cta may sé chiéu tim mdc A 1én trén san nha tang T. D6 chinh x4c A, =
0.001875 x h ++/n . Trong d6: h - chiéu cao mot ting, n - s ting. Pé thyc hién phuong
phép nay can dé nhitng 16 thong qua céc san, 15 nay 1én b tri ¢ cac goc nha.

8.7.2. Chuyén d9 cao Ién tang

Dung hai may thuy chuin, mia va
thude thép dé truyén do cao 1én ting. So d6
bd tri nhu hinh ( hinh 8.14).

HC=MA+a+(n2-n1)-b (814)

Trong do: My - do cao mbc co sd; a- s6 doc
trén mia tai mdc M; ny, ny - sO doc trén thudc |
thép tmg véi chiéu cao tia ngin cua M Hinh 8.14
may thuy chuan dit tai mong va san tang ; b -

sO doc trén mia tai san tang T. do chinh xéac

cua phuong phdp my =1.5+0.25 n (mm ).

PHAN D. TRAC DIA CONG TRINH THUY LOI -THUY DIEN

8.4. Khai quat cac cdng tic tric dia trong xiy dung cac cong trinh thiy
lgi - thay dién

Trong xdy dung cac cong trinh thiy loi thity dién, cong téc tric dia can thiét cho
ca ba giai doan: khao sat thiét k&, thi cong, quan 1y va khai thac st dung cong trinh.

- Trong giai doan khao sat thiét ké, tric dia cung cap cho bd phan chuyén mén ban
dd va mat cét dia hinh ty 1€ cac loai theo ting giai doan.

+ Giai doan khao sat chon phuong an, cung cip cac loai ban dd ty 1& nho tir
1/100.000 dén 1/10.000 & vung thung liing, séng cang nhd yéu cau ban db ty 1& phai cang
16n.

+ Giai doan thiét ké, cung cép cac loai ban dd ty 1€ 1/2000, 1/1000 ¢ khu vyc xay
dung cac cong trinh ddu mbi va ban dd ty 18 1/25.000 ~ 1/5.000 & toan ving xay dung dé
xéac dinh bién gidi vung ngép nudc, cac cong trinh giao thong thuy, cac cong trinh phong
v€, nudi nudi trong thuy san. Dé phuc vu cong tac 1ap ban v& thi cong ¢ cac cong trinh dau
méi nhu: dap ngan nudce, nha may thuy dién, cdng dan nudce, au thuyén ... tric dia cung cap
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céc loai ban d6 dia hinh 1/1.000, 1/500 va mat cét dja hinh. Tién hanh thu thap cac tai liéu
lién quan nhu: nguén nguyén vat li¢u, nhu ciu trang thiét bi vat tu, nhan luc...

- Trong giai doan thi cong, tuong Ung vai tién do xay dung cong trinh, cong tac
tric dia thuc hién viéc tinh toan s liéu va bd tri cong trinh trén mat dét theo ding
thiét ké da dugc phé duyét (xem phin 8.2, 8.3). Kiém tra, theo ddi qué trinh thi cong
cong trinh vé vi tri mit bang, d6 cao, d6 dc. Po vé ban d6 hoan cong 1/1.000 ~ 1/500 dé
klem tra, danh gia chat luong thi cong va lam tai lidu gbc cong trinh. Trong giai doan nay
trac dia con phai tién hanh cong tac do bién dang cong trinh dé theo ddi do trdi lun, do
nghiéng va do dich vi cong trinh.

- Trong giai doan quan 1y va khai thac sir dung, cong tac tric dia tiép tuc quan tric
bién dang cong trinh cho dén khi cong trinh thyc sy 6n dinh.

8.5. Cong tac tric dia viang ho chira nuwéc

Khi dap dap ngin dong nudc & vi tri thich hop sé tao vé phia thuong luu mot ving
ngép nudc goi 1a ho chira nude.

8.5.1. Pic diém lwéi khong ché tric ¢ viing hd chira nuéc

Ludi trac dia xay dung trén pham vi khu vuc hd chtra nude can dam bao mat do, do
chinh xac can thiét cho viéc do v& ban d6 hd phuc vu tinh dung tich hd, x4c dinh bién gidi
ngap nudc, thiét ké cong trinh ddu méi thuy loi - thay dién. Tuy theo dién tich, quy mé va
tinh chét hd chira ma ludi khdng ché c6 thé xay dung theo cac dang da hoc trong chuong 6.
Co s¢ do cao duoc lap dudi dang duong chuyén do cao hang III, hang IV v61 mat do cac
tir 1 ~ 3km, ting day boi cic dudng chuyén do cao ki thuat. Khi thiét ké mang ludi mat
bang va do cao can cha ¥ rang ching khong chi 1a co s& dé do v& ma con 1a co so dé
chuyén ra thuc dia bién giéi gip nudc cua hd chira tuong lai. Boi vay can cha ¥ sao cho
cac diém ludi co so bb tri ngoai ving ngap nude va cang gan bién gidi ho chira cang tot.
8.5.2. Mot s6 cong tac tric dia ¢ viing hd chira nwéc

- Po v& ban dd, binh dd va mit cit dia hinh ty 1& cac loai phuc vu thiét ké hf) chura.
Cong tac do dac trén can da nghién ctru & phan 3 va phan 4. Po v& ban d6 va mat cat dudi
nude vé co ban gidng nhu do trén can, tuy nhién khi do phan dat ngap nudc duoc tién duoc
hanh véi viée do cao mat nude va do sau tr mat nude tdi day; do cao mat nude thuc hi¢n
ting tram do vao nhitng khoang thdi gian nhét dinh; do do sau tir mit nude t6i day c6 thé
thuc hién bang bang sao do siu, tha doi hoic do bang may do sau hoi 4m.

- Xac dinh bién gi6i ngdp nudc cua hd chaa. Tir cac diém cua ludi khéng ché do
cao khu vuc hd va cao do thiét ké mat nude ho, ap dung phuong phép b6 tri d9 cao dé xac
dinh bién gii ngap nudc ( xem phan 8.2.3 chuong 8). Mat d6 cac diém trén bién gidi ngap
nudc la 20m ¢ nhimg noi dia hinh phtre tap, vang dan cu va 50m noi quang. Chi 13 cac
diém dan cu, cac duong day lién lac, cac tuyen dan dién va cac cong trinh khac nim trong
ving gap. Tinh toan ton thap ngap. D& xuat cac diém dan cu, cac tuyén dan dién méi.

- Thiét ké cac tuyen giao thong thuy trén hd, noi nudi trong thuy san; chon dia diém
xdy dung céc cang, bén tau, noi tri 4n cho tiu bé.

- Xac dinh dung tich hd chira. Dung tich chung hd chira x4c dinh bang cach lay
tong cac dung tich con cta ho chtra gitra hai duong dong muc ké tiép, ke tir do cao nho
nhat ctia ho dén do cao cua bé mat ngap lut theo cong thurc:
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H max L. . S. +S.
V= >v voi: vi=-—1—HLA, (8.10)
H min 2
Trong do: s;, si+1 - dién tich gidi han bdi hai duong déng murc ké tiép trén ban do;
Ay - khoang cao déu duong dong miic.

8.6. Cong tac tric dia ving dip ngin nudéc
8.6.1. Pic diém lwéi khong ché tric ving dip ngin nwéc

Ludi khdng ché khu vuce dap ngin nudc khong nhimg phuc vu do v& ban 6, binh db
ty 18 16n phuc vu thiét ké thi cong dap ma con dam bao dé quan trac b1en dang dép. Do vay,
ludi khdng ché phai dugc do dac, tinh toan binh sai chat ché, mdc ¢6 ciu tao dic biét va bd
tri & nhitng noi 6n dinh, bao quan duogc lau dai. Ludi dugc thanh 1ap dudi dang ludi tam giac
do goc va cac canh day hodc ludi do goc - canh két hop goi 1a ludi thity cong. Ludi duge xay
dung nhu mot mang ludi doc 1ap va dugce tinh toan binh sai trong h¢ théng toa dd cua khu
vuc, thong thudng 14y tryc dap 1am truc hoanh.

Cac diém cua lu6i khdng ché do cao can phai phan bd déu trén khu vuc xdy dung,
khoang céach gitra ching tir 100 - 300m dé€ sao cho tir 2-3 tram may la c6 thé chuyén dd cao
thiét ké to1 cong trinh.

8.6.2. Mot s6 cong tac tric dia vung dip ngin nwéc

Céc truc chinh, tryc phu va duong bién gidi han cac doan than dap tao thanh mdt hé
thdng phuc tap. Viéc bd tri truc chinh cua dap trén thyc dia dwoc tién hanh bang céac
phuong phap da nghién ctu ¢ phan 4 muc 8.3, trong d6 phuong phap giao hoi goc thuong
dugc dung nhiéu hon ca. Néu bd tri truc cong thi phai xac dinh cac diém chinh va cac diém
chi tiét trén duong cong.

Céc diém chinh cta duong cong tron gom diém dau (Tq) , diém phan cy (G) va diém
cudi (T.). Khi bé tri cic diém chinh trén duong cong ta ‘moi chi xdc dinh duge vi tri téng
quat cua duong cong do trén mat dat (hinh 8.10). Cac s0 lidu bd tri duong cong bao gom:
doan tlep tuyén T, doan phan cy p, chiéu dai dudng cong S va do chénh hai lan tiép tuyén
v6i chiéu dai duong cong Ag.

O
A pe]
i s
0
— R(secZ -1
p=Risec =) @.11)
s-0"%
180
A, =2T-S

Hinh 8.10

Trong d6: 0 - gbc chuyén hudng; R - ban kinh dudng cong tron.
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DPé cu thé dudng cong tron trén mat dét thi ctr cach mot doan k nao dé ( 5Sm hoac
10m hogcl5m...) nguoi ta phai bé tri mdt coc trén dudng cong tron, cac coc nay goi la coc
chi tiét. Pé bd tri cac diém chi tiét c6 thé dung phuong phap toa do cuc mo rong. Hé toa do
cuc lay tm cuc 1a diém Tq hodc T., truc cuc 1a dudng tiép tuyén ndi tdm cuc voi dinh (hinh
8.11).

S liéu bd tri theo phuong phap toa do cuc mo
rong 1a cac doan k giao vdi hudng cia cac goc cuc
ctia cac diém chi tiét va duoc tinh nhu sau:

180
o=k R (8.12)
Géc cuc cua cac diém chi tiét 1, 2, 3..n twong Ung 1a
0/2, 20/2, 3¢/2..n9/2. Hinh 8.11

B6 tri than dap: tir truc chinh, bé tri cac truc phu va cin ¢t vao duong gi6i han than
dap dé bo tri cac diém, cadc mat cat dic trung ctuia dap than dap.

B6 tri mong dép: Can clr vao truc chinh cua dap va ban v& thi cong dé bd tri mat bang
mong dap, con vé do cao xéac dinh tir ting da gdc dén do cao dap theo thiét ké.

8.7. Cong tac tric dia trong khao sat do dac cac tuyén kénh mwong
8.7.1. Pic diém lwéi khong ché tric cho cac tuyén kénh mwong

Ludi khdng ché cho céc tuyén kénh muong thanh 1ap dé thuc hién cac cong tac do
v& va b tri kénh muong. Vi cac tuyén kénh muong phat trién theo mot dai hep va twong
d6i dai, cho nén ludi khdng ché mit bang tot nhat 13 cac dudng chuyén da gidc dién quang.
Phu thudc vao mat do diém cua cac ludi tam gidc nha nudce trong khu vuc xay dung kénh
muong ma cac dudng chuyén da gidc noi trén co thé 1a cac dudng da giac hang IV ¢6 chiéu
dai to1 30km hodc cac duong da giac capl c6 chiéu dai dén 15km. Tir cac dlem cua mang
ludi da giac ngudi ta chuyén ra thuc dia cac diém goc ngoit thiét ké cua tuyén kénh muong
bang cach dit cac da giac thiét ké co do chinh xac cap duong chuyén kinh vi.

Ludi khéng ché do cao phai c6 dii d6 chinh xac va mét d6 diém dé tién hanh cac
cong tac do v&, chuyén ban thiét ké kénh muong bao gdbm do dbc day kénh, cac mit cét
ngang va thi cong tuyén kénh muong. Viéc lya chon cap hang ciia ludi d6 cao phu thudce
vao khoang cach giira cac diém thuy chudn gbc va do dbc thiét ké day kénh; d6 doc cua
day kénh cang 16n thi d6 chinh xac ctia ludi khéng ché do cao cang thap va nguoc lai. D6i
v6i nhitng kénh 16n c6 thé dit doc theo tuyén kénh tuyén thuy chuan co s hang III duoc
tang day tir cdc diém hang I, II nha nude. Chém day bang ludi thiy chuan hang IV hoic k¥
thuat.

8.7.2. Cac tai liéu cén thiét phuc vu khao sat thiét ké cac tuyén kénh mwong

Dé 1ap bao céo kinh té ki thuat can phai c6 ban d6 dia hinh ty 1& 1/100.000 trén
toan bd khu vuc khao sat va ban do ty 1& 1/25.000 trén mot dai rong tir 2-3km dé cy thé hoa
tuyén da danh dau so bo.

Dé thiét ké k¥ thuat cac tuyén kénh muong can phai co:

- Cac binh d6 dia hinh ty 1& 1/10.000 dén 1/5.000 véi khoang cao déu duong dong
murc 1-2m.

_- Céc binh d0 ty 1& 1/10.000 v6i khoang cao déu 1m khu vue h chira nude; duong
bién ho chira & do cao trén muc nuwdc chuan 2-3m.
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- Cé4c binh d6 ty 1€ 1/2.000 véi khoang cao déu 0,5-1,0m khu vuc xay dung cong trinh
thoat nudc.

- Binh db ty 1€ 1/5.000 hay 1/2.000 véi khoang cao déu 1m khu vuc khai thac vat 1éu
xay dung.

- Céc mit cit doc va ngang cac truc kénh va cong trinh thiét ké.

Trong thoi ky khao sat thiét ké thi cong, cong tac tric dia bao gdm céc ndi dung sau:

- Xay dung lu6i khong ché mat bang, d6 cao cho cac tuyén kénh muong.

- Pinh tuyén trén mit dat tuyén kénh muong da chon. Po v& mit cit doc, ngang va
danh déu cac diém co ban, cac cong trinh trén kénh.

- Bo v& binh dd dja hinh ty 18 1/1.000 - 1/2.000 v&i khoang cao déu 0,5-1,0m & nhing

vung tuyen c6 dia hinh phire tap, vung s€ xdy dyng tram cap nudc, dap va au thuyén trén
kénh, chd giao nhau, khu vuc xay dung diém dan cu va co s san xuat.

PHAN E. PO HOAN CONG VA QUAN TRAC BIEN DANG CONG TRINH

8.8. Do vé hoan cong

Muc dich ciia do v& hoan cong 14 xac dinh d6 chinh xac chuyén thiét ké cong trinh ra
thuc dia va nhiing do 1éch cho phép trong qua trinh xay dung. Muén vay, can xac dinh toa do
nhing diém dic trung cta cong trinh di xay dung, cac kich thudc hinh hoc ctia chiing va cac
50 liéu can thiét khac.

Po v& hoan cong dugc tién hanh trong tumg giai doan xdy dung va két thuc khi hoan
tat cong trinh. Po v& hoan cong ting phan tung hang myc cong trinh tur hé mong dén san
nha, ting hang muyc trong cong trinh dé cung cap cac sd lidu can thiét, kip thoi diéu chinh
qua trinh xay lap nham dam bao chat luong thi cong cong trinh. O day, can dic biét cha y ¥ toi
cac chi tiét s& nam ngam trong méng hoic sé bi lap dat, vi tri 16i ra vao ciia cong trinh ngam.

Khi do v& hoan cong xay méng, can chi y dén vi tri mit bang, d6 cao ciia cac chi tiét
mong. Khi lén tang, can cha y vi tri va do thang ding cia cot, kich thude bén trong va do
thang dung cua khoang thang may. Pbi v6i nha cong nghiép can chu y t6i cac vi tri bu 1ong
cho, hé thong cot va duong can truc. Trong cong trinh cau vuot, do kich thudce cac nhip; vi tri
mit bang, d6 cao cac dé gbi, bé tua; chiéu dai cac nhip va chiéu dai toan bo cau; do tric doc
va ngang dic trung cua cau, do vong cua dam, gian...

Do v& hoan cong khi két thuc hoan tat xdy dung thuc hén trén toan pham vi cong
trinh; két qua do v€ dugc stir dung trong thoi gian van hanh cling nhu stra chita va mé rong
cong trinh. Po vE€ két thuc c6 thé st dung két qua cua do v€ tirng phan trudc do.

Co s& dé do v& hoan cong 1a cac diém khong ché mat bang va do cao sin co trén khu
vuc, vi tri cac diém tryc, d6 cao trén mong. Khi khong du mat do diem khong ché can phat
trién bo sung. Cac phuong phap do v& hoan cong gidong nhu phuong phip do v& thong
thuong. Ket qua do v€ dugc thé hi¢n trén ban v€ hoan cong, trén do chi rd kich thude thuc te
cua céc chi tiét, két cau xay dung va gia tri d¢ 1éch néu co.

8.9. Quan tric bién dang cong trinh
8.9.1. Khai niém

Trong qua trinh thi cong va stir dung cong trinh, dudi tdc dong cla cua tai trong cong
trinh va cac ngoai luc khac cong trinh s€ bi bién dang so vdi trang thai ban dau. Bién dang
cong trinh gom: troi l4n, nghiéng, dich vi, vong, nit ran. Po bién dang cong trinh nham danh
gia chat luong xay dung cong trinh, theo ddi mirc d6 an toan cong trinh, phat hién nhiing su
cO tr do c6 bién phap xur ly kip thoi.
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Dic diém do bién dang: do cac théng sb bién dang thudng cé tri s6 nhé nén dé xac
dinh duoc céc tri sb bién dang thi may moc, dung cu do doi hoi phai c6 dd chinh xac cao;
mdc co so quan tric phai co cdu tao dic biét, mong 16n, 6n dinh. Phuong phap do va xir Iy
s6 liéu phai chit ch&, chinh xac va ddng déu trong qua trinh do.

8.9.2. Po dp trdi lin cong trinh

Dudi tac dong cua cac tai trong, sirc ngng cong trinh; do hoat dong kién tao dia chit
cong trinh, dia chit thiy vin ddy mong va do nhiéu nguyén nhan khac vé hoa hoc, thuy van,
tac dong lam cho cac cong trinh x4y dung c6 thé bi lin. Muc dich do ltn 1a dé xac dinh do
ltn cua cac 16p dat dudi day mong va tinh hinh cau két cac vat liéu cong trinh, tir d6 kiém
nghiém va danh gia d6 bén viing cong trinh.

Thuc chét do lan cong trinh 1a x4c dinh d§ cao cua cac diém kiém tra qua céac chu

ky so v&i chu ky ddu. Néu ky hiéu d6 lin cua mdc kiém tra k ndo d6 & chu ky thir i 1la ™
thi :

=HN-Hf (8.18) .
tbc do lun trung binh cia moc k: Méc 1
k g Méc k
Vv K _ & (8.19) & /— Moc n
Trong do: Hok, H¥*1a dd cao ctiia mdc kiém tra & Ti
chu ky 0 va chu ky 1. Hinh 8.19

Tir d6 1an va thoi gian quan tric ngudi ta v& duoc biéu do lan (hinh 8.19) va binh
do duong dang lan.

De quan tric ln, trudc tién nguoi ta phai xay dung cac nhom mdc co sé cuc ky 6 on
dinh, nam ngoai viing bién dang. Sau d6 & timg chu ky, tién hanh din d6 cao t&i cac mde
kiém tra gan vao than cong trinh dé xac dinh do cao ctia chung. Chu ky 0 tién hanh ngay
sau khi thi cong xong méng; cac chu ky tiép theo tuy thudce vao dac diém cta cong trinh,
noi chung thoi ky dau cac chu ky gan nhau, ‘cang ve sau cac chu ky cang thwa. Ngoai cac
chu ky quan trac dinh ky theo phuong an, néu c6 van dé nghi van can tién hanh quan trac
d6t xudt (hinh 8.20).

5'moc co SO
moc kiém tra

Hinh 8.20

Phuong phap quan trac 1n pho bién hién nay la phuong phap do cao hinh hoc tia
ngam ngan. May thuy chuan phuc vu cong tac do lan c6 bd phan trac vi voi chi hinh ném
kep vach trén mia. Mia Inva do 1un c6 h¢ s6 ng vi nhiét 1.5x10° , phia sau mia c6 gan ong
thuy tron dé dyng mia thang dimg. Do chinh xac do lan phu thudc vao quy mé, tinh chat
cong trinh, tai trong cong trinh, mirc d6 On dinh nén méng cong trinh...
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8.9.3. Do d¢ nghiéng cong trinh

Gi4 str cong trinh bi nghiéng mot géc v, do nghiéng xac dinh bdi cong thire :

i=tov="1 (8.20)

h

Trong d6: h - chiéu cao cong trinh; q - Khoang cach ngang giita day va dinh

Néu cong trinh khong cao, co thé dung thude thép do truc tiép. Muén tang d6 chinh
xac thi 4p dung phuong phép chuyén dd cao lén tang. Truong hop tong quat thuong ap

dung nguyén 1y do cao luong giac dé xac dinh ( hinh 8.21). q.
h=h; +h, (821)

Trong do: by
h; = Ditgv, h
hy = Datg | v, | hy

, D,
w ‘Vl,’ VzA— g(')(f ding c?a tn_nf ngz.im t(’{i ABH/D

dinh va day cong trinh do bang may kinh vi. 11

Di, D; - khoang cach ngang tir may A

t61 duong dong thang dimg cua dinh va

chan cong trinh, do tryc ti€p bang thude Hinh 8.21

thép.

Dé x4c dinh dai lugng q c6 thé ding phuong phap do goc nhu hinh 8.21. Khi thuc
hién phuong phap nay, ta phai ¢ dinh huéng chuan I-II. Tai I do goc bang By, B, va
khoang cach ngang D roi tinh q theo cong thuc :

Aﬁ
g=—LD (8.22)
P

Trong d6: A,=P; - B, ; D -khodng céc tir I téi chan cong trinh

8.9.4. Po d¢ dich vi cong trinh

Ta c6 thé dung phuong phap hudng chuan. Khi thyc hién phuong phép nay cin cb
dinh hudng chuén tring véi truc doc cong trinh. O cac chu ky quan tric xac dinh d6 dich vi
ngang cua cac diém kiém tra ngin trén cong trinh so v6i huéng chuan nay. Phuong phap
huéng chuan duoc ap dung phd bién khi quan tric d6 chuyén vi cho nhitng cong trinh dang
dudi thang (dap, cau duong). Tri s6 chuyén vi ngang q x4c dinh theo hudéng vudng goc voi
truc doc cong trinh (hinh 8.22a). Pai luong q duge do bang bang ngim di dong hoic do
gbc nho e.

1 _q
1 11 ;
& [Te——4d4 e ) [ v o 11
1 2 3 b (
Hinh 8.22a Hinh 8.22b
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Déi voi cac dap c6 truc 1a dudong cong thi ding phuong phap giao hoi dé xac dinh
do dich vi. Pé thuc hién phuong phap nay phai c¢d dinh dudng day giao hoi b phia ha luu &
noi 6n dinh, chic chin va ngoai ving bién dang. Tur canh day giao hoi b, ap dung phuong
phap giao hoi goc dé x4c dinh toa do cac diém kiém tra gin trén cong trinh & chu ky (0) va
cac chu ky tiép theo (hinh 8.22b). Tir toa d6 nay ta sé tinh dwoc do chuyén vi tong hop .

q. =X -X,; q,=Y'-Y]; q—q/f +f (8.23)
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