Bai Gidang Mén Tric Pac Biii Quang Tuyén:

LOI NOI PAU

Bai giang mon Tric Pac dugc bién soan tong hop tir nhiéu sach va gido trinh cta nhiu tic gia
nham phuc vu cho viéc giang day mén Tric dac cho sinh vién cac nganh k§ thuat nhu: Cong thon,
Thuy coéng, Co khi, Quan 1y dit dai .v.v... Bai giang nham trang bi cho sinh vién nhiing kién thtrc
co ban vé do vé ban do.

Noi dung bai giang gdbm c6 14 chuong nhu sau:

- Chuong: M6 dau & nhig kién thic co ban vé tric dia
- Chuong II: Khai ni¢m vé sai s do dac

- Chuong III: Pinh huéng dudong thang

- Chuong IV: Do chiéu dai

- Chuong V: Do do cao

- Chuong VI: bPo goc

- Chuong VII: Lué6i khéng ché

- Chuong VIII: Po v& ban d6 ty 1¢ 16n

- Chuong IX: St dung ban d6 dia hinh

- Chuong X: Céc yéu t co ban trong b tri cong trinh
- Chuong XI: Do dac xay dung

- Chuong XII: Do dac cong trinh giao thong

- Chuong XIII: Do dac cong trinh thuy loi

- Chuong XIV: Do bién dang va chuyén dich cong trinh.

Bai dugc soan tir nhidu gido trinh nén khéng tranh khoi nhiing thiéu sot. Tac gia rat mong
nhirng v kién dong gop, phé binh cua cac ban dong nghiép va cac ban sinh vién c6 tham khao bai
giang nay.

Can Tho, ngay 22 thang 9 nim 2005
Tac gia
Bui Quang Tuyén
Nguyén Phudc Cong
Tran Va An



Bai Gidang Mén Tric Pac Biii Quang Tuyén:

8.

9

TAI LIEU THAM KHAO

. Trac dia dai cuong. Nguyén Tan Ldc - Tran Tan Loc - Lé Hoan Son - Pao Xuan

Ldc. NXB DH. Bach Khoa TP. HCM nam 1996.

. Trac bia. Nguyén Quang Tac. NXB Xay Duyng - Ha Noi nim 1998.

. Trac bia. Pao Duy Liém - P6 Hitu Hinh - Lé Duy Ngu - Nguyén Trong San.

NXB Giao Duc - Ha Noi nam 1992.

. SO Tay Trac Pia Cong Trinh. Pham Vin Chuyén - Lé Van Hung - Phan Khang.

NXB Khoa Hoc k¥ Thuat - Ha Noi nam 1996.

. Po Pac Cong Trinh. Pinh Thanh Tinh - Bui Ptc Tién. NXB Khoa Hoc k¥

Thuat - Ha No1 nam 1979.

Tric Pia va Ban D6 K§ Thuat S6. Nguyén Thé Than - Nguyén Hac Diing. NXB
Giao Duc - nam 1999.

Tric Pia dai cuong. Nguyén Vin Chuyén — NXB Xay Dung 2003.
Trac Pia co so. Nguyén Trong San — NXB Xay Dung 2002.

Tric Pia dai cvong. Hoang Xuan Thanh — NXB Xay Dung 2005

10. Trac Pia Xay Dung thuc hanh. Vi Thing — NXB Xay Dyng 2002

11. Huong dan thuc hanh Tric Dia dai cuong.

Pham Van Chuyén — NXB GTVT 2005

12. Hu6ng dan giai bai tap Trac Dia dai cuong. Vi Thang — NXB KH&KT 2000




Bai Gidang Mén Tric Pac Biii Quang Tuyén:

PHAN I:
CHUONG I: o
 MODPAU& ’
NHUNG KIEN THUC CO BAN VE TRAC PIA
I. MO PAU:

I.1. Khai quat vé tric dia:

I.1.1. Dinh nghia:

Trac dac 1a mon khoa hoc vé trai dt c6 nhiém vu xac dinh hinh dang va kich thudc ctia qua
dat va thé hién mot phan bé mat trai dat dudi dang ban dd, binh dd mat cit ...

I.1.2. Phan cép:

Tuy theo pham vi va myc dich do V&, trac dac con chia ra nhiéu nganh hep :

- Trdc dia cao cdp : nghién ctru hinh dang va kich thudc qua dat, nghién ctu sy chuyen
dong ngang va chuyen dong dung cua 16p vo qua dat, xac dinh toa do va cao do cac dia diém tric
dia co ban cua moi quoc gia dé 1am co so cho viéc thanh lap ban d6 cho riéng mdi nude. Vi khu
vuce do v& rat rong 16n nén phai xét dén do cong cua mat dat.

- Trdc dia phé théng : nghién ciru viée do v& ban dd mot khu vyuc nho trén mit dat, vi khu
vue nho nén co thé mat dat & day nhu 1a mat phfmg, do do vi€e tinh toan s€ don gian hon.

- Trdc dia céng trinh : nghién ctru viée xdy dung ludi tric dia co so dé phuc vu thiét ké va
thi cong cong trinh, 14p binh dd ti 18 16n va mat cat dé phuc vu cong tac thiét ké, hudng dan thi
cong lp rap phan vo va rudt cong trinh, 1dp ban v& nghiém thu, quan sat su bién dang cua cong
trinh.

- Trdc dia anh : nghién ctru cac phuong phap chup anh va khai thac cac anh chuyén dé
thanh 1ap ban d6 dia hinh.

- Bdn do hoc : nghién ctru viéc thanh 1ap cac loai ban d6 chuyén dé.

Phan gido trinh nay nhém muc dich cung cép cho sinh vién cac nganh xdy dung thuy loi,
giao thong, kién trac ... mot s6 kién thtrc co ban vé trac dia phd thong va trac dia cong trinh, tirc 1a
nhing klen thire vé do v& ban db ti 18 16n ctia mot khu vuc nho, dong thoi ciing cung cép nhiing
kién thirc vé tric dia phuc vu xay dung va thi cong cong trinh.

bé giai quyét nhiéu nhiém vu khoa hoc ky thuat khac nhau, tric dia da st dung nhitng kién

thire thudc céc nganh khoa hoc khac nhu: toan, thién vin, dia mao, dia chat, chup anh, tin hoc
1.2. Nhiém vu va vai trdé ciia mén hoc:

- D6i v6i xd hoi

Thanh qua ctia moén hoc tric dac c6 y nghia khoa hoc va thyc tién rat 1on d6i v6i nén kinh té
qudc dan.

Céc loai ban dd, binh d6 1a co s& dé thé hién két qua nghién ctru cua cac nganh dia chét, dia
ly, dia vat 1y, dia mao ... cac loai ban do dia hinh rat can thiét cho cic cong tac qui hoach, phan bd
luc luwgng lao dong, tham do khai thac va sir dung tai nguyén thién nhién, can thiét cho viéc thiét
ké céc loai cong trinh, qui hoach dét dai, to chirc san xut nong nghiép, xay dung hé thong tudi
tiéu trén dong rugng.

Su phat trién ctia nén dai cong nghiép trong d6 c6 nganh dién nang, luyén kim ... da déc cho
nganh tric dia cong trinh nhiéu nhiém vu: Tric dac phai di dau trong viéc khao sat, thi cong, lap
rap, va nghi€ém thu cac cong trinh xay dung.

- Trong quy hoach, thiét ké va xay dung cong trinh:

Dbi voi nganh xay dung, tric dac ludn gitr vi tri quan trong hang dau, c6 thé thiy ro diéu
nay khi nghién ctru cac giai doan dé thuc hién mot cong trinh: mdt con duong quéc 16, mot chiée
cu, mot tram thuy dién, mot chung cu....
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Dé thyc hién duge mot cong trinh trén miat dat, cong viée phai lan luot trai qua 5 giai doan
qui hoach, khao sat, thiét ké, thi cong va nghiém thu:

- O giai doan qui hoach : thi du qui hoach thuy lgi ngudi ki su phai st dung nhimg ban do
ti 16 nho, trén d6 s& vach ra cac phuong an xdy dung cong trinh, vach ra ké hoach téng quat nht
vé khai thac va sir dung cong trinh.

- O giai doan khdo st : ngudi ki su phai biét dé xut cac yéu cau do vé& ban d6 ti 1¢ 16n tai
nhitng khu vuc & giai doan qui hoach du kién xay dung cong trinh.

- O giai doan thiét ké : nguoi ki su phai c6 kién thire vé tric dac dé tinh toan thiét ké cac
cong trinh trén ban dd, v& cac mat cat dja hinh.

- O giai doan thi cong : nguoi ki su phai co kién thirc va kinh nghiém vé cong tac tric dac
dé dua cong trinh da thiét ké ra mat dét, theo doi tién do thi cong hang ngay.

-0 giai dogn nghiém thu va qudn ly cong trinh : 1a giai doan cudi cung, nguoi ki su phai
6 hiéu biét vé cong tac do dac kiém tra lai vi tri, kich thudc cua cong trinh da xay dung, ap dung
mot s6 phuong phap tric lugng dé theo doi su bién dang ctia cong trinh trong qua trinh khai thac
va sur dung.

- DOi véi cong thc qudn Iy tai nguyén thién nhién:

Céc loai ban d6 dia hinh rat can thiét cho cong tac thim do, sir dung va quan ly cac tai
nguyén thién nhién. Cong tac t6 chirc quan 1y va khai thac cac ngudn tai nguyén thién nhién cua
mot quoc gia.

I.3. Lich sir phit trién ciia nganh tric dia:

1.3.1. Trén thé gi6i:

Su phat sinh va phat trién ctia nganh tric dac gin lién voi qua trinh phat trién cta xa hoi loai
nguoi. Trude CN ngudi Ai cap thuong phai phan chia lai dat dai sau nhitng tran 1ii lut cia séng
Nil, x4c dinh lai ranh gi6i giita cac bd toc, do d6 ngudi ta dd sang tao ra phuong phap do dit.
Thuat ngit tric dia theo tiéng Hy lap (geodesie) ciing c6 nghia 1a phan chia dat dai va khoa hoc vé
tric dia ra doi tir do.

Trai qua nhiéu thot dai, cung voi nhiing phat minh phat trién khong ngung cua khoa hoc va
k¥ thuat, mén hoc vé trac dia ngay cang phat trién. Nhirng phat minh ra kinh vién vong, kim nam
cham, logarit, tam giac cau .. di tao diéu kién Vng chac cho su phat trién ctia nganh tric dac
Trong nhing thép ky gan day, nhitng thanh tuu méi vé khoa hoc k¥ thuat da lam cho nganh tric
dia co mot budc phat trién manh, thay doi vé chat: nhimng k¥ thut thim do tir xa (vién tham) da
cho phép thanh lap ban do tir anh chup may bay, vé tinh. Nhiéu nudc cong nghi¢p phat trién da
ché tao ra nhitng may tric dia kich thudc nhé, nhung ¢ nhiéu tinh ning hay va két hop giita phan
co va phan dién tir d 1am cho méy do dac tré nén nho gon chinh xdc cao va nhiéu tinh ning hon.
Viéc dung may tinh dién tir dé giai cac bai toan trac dia co khdi lugng 16n, viéc sir dung cac anh
chup tir vé tinh hay céc con tau vil try dé thanh 1ap ban do dia hinh 14 nhiing thanh tyu méi nhat
ctia khoa hoc duoc ap dung trong nganh tric dia.

1.3.2. Trong nuéec:

O nudc ta nganh trac dia da phat trién tir lau, nhan dan ta da ap dung nhiing hiéu biét vé tric
luong vao san Xuat, quoc phong: nhimg cong trinh xay dung ¢ nhu thanh C6 loa 13 mot minh
ching vé sy hiéu biét tric luong cua nhan dan ta.

Pau thé ky 20 sau khi thon tinh va lap nén d6 hd, ngudi phap da tién hanh cong tac do vé
ban dd toan Bong Duong nham muc dich khai thac tot tai nguyén ving nay. Viéc do dac duoc
tién hanh rat qui mo, ap dung cac phuong phap do khoa hoc va cac may moc do co chat luong
cao, nhitng ban dd, nhitng hd so con luu trit da néi 1én diéu do.

Trong thoi khang chién chéng thuc dan, cong tac tric dia chu yéu phuc vu cho muyc dich
quan sy nhu tric dia phéo binh, cong binh, trinh sat ... Sau khi cugc khang chién thanh cong, nha
nuée ta da rat quan tim dén cong tac tric dia, Cuc do dac ban dd nha nudc dugc ra doi nam 1959
da danh diu mét budce truong thanh cua nganh tric dia Viét nam.




Bai Gidang Mén Tric Pac Biii Quang Tuyén:

Doi ngii nhimg nguoi 1am cong tac tric dia ciing ngay cang 16n manh. Trude nim 1960 tir
chd trong nudc chi ¢ vai chuc ki thuat vién duge dao tao trong thoi ky Phap thugc dang lam viéc
trong cac nganh giao thong, thuy loi, xay dung... t61 nay doi ngii cac can bo trac dia da 1én toi
hang ngan nguoi tir ¢ moi trinh do: so cép, trung cap, ky su, tién si vé tric dia. Song song voi
viéc cir nguoi di hoc & nude ngoai, nha nude da quyét dinh mo khoa Ky su Tric dia dau tién tai
Truong Pai hoc Bach Khoa Ha N6i vao nam 1962. Hién nay khoa Tric dia Truong Pai hoc Mo
Dia chat 1a mot trung tim 16n nhat trén ca nuéc vé dio tao va nghién ctru khoa hoc vé chuyén
nganh nay. Viéc dao tao khong ngung lai ¢ bac dai hoc ma da bat dau dao tao can bo Tric dia sau
dai hoc.

Cuc do dac ban db nha nuéc 1a co quan c6 chirc nang do v& ban d6 toan qudc dd ban hanh
cac qui pham Tréic dia chung cho toan qudc.

Céac bo nganh ciing c6 nhitng to chirc tric dia riéng, phuc vu cho coéng tac do v& ban db ti 1& 1on
nham dap tmg yéu cau cong tac thiét ké, thi cong va quan li cong trinh cho don vi minh.

L.4. Cong tac Triic dac dbi v6i KV sw Xay dung:

Trong xay dung c6 thé lap cac to thuc hién cong tac do dac theo cac hinh thic sau:

* Poi hodc t6 Tric dia chuyén nghiép truc thudc ban chi huy cong truong, thyc hién tat ca cac
cong tac Tréic lugng, Ky su Xay dung c6 nhiém vu duyét ké hoanh, du toan chi phi va kiém tra
qui trinh thyc hién cong tac Tric dia cia don vi.

Hinh thurc nay thuong dugc ap dung cho nhiing cong trinh 16m, phirc tap nhu khu cong
ngh¢, khu tram thuy dién ...

* Poi hodc td tric dia chuyén nghi¢p thuc hién cac dang cong tac Tric dia phuec tap,
con Ky su va Trung cip Xay dung tién hanh cong tac Tric luong don gian hon, ddng thoi co
nhi¢m vy nhu nhitng muyc trén.

Hinh thtrc nay thuong duoc ap dung cho nhitng cong trinh xay dung nha ¢ trong thanh

pho.

* Tt ca cac cong tac Tric dac déu dé K§ su hay Trung cp Xay dung dam nhan.

Hinh thtrc nay chi 4p dung cho cac cong trinh xay dung don gian, nho.

Tuy theo tirng cwong vi ddm nhén ma nguoi Ky su Xay dung c6 nhitng nhi€ém vu khéac nhau
nhu dang dé cuong, du tru kinh phi, tién hanh cong tac do kiém tra, nghiém thu hodc truc tiép lam
cong tac do. Vi thé, khi con di hoc, Sinh vién nganh Xay dung phai trang bi nhiing kién thirc tdi
thiéu dé c6 thé tu minh tién hanh do v& binh dd khu viuc mot cong trinh xay dung loai nho, tién
hanh cong tac bd tri cong trinh v&i d6 chinh xé4c vira, dong thoi phai thong hiéu y nghia ndi dung
ctia cong tac do v& co ban trong xay dung dé co du kha ning tham gia vao duyét dé cuong, ké
hoach thuc hién, du trt kinh phi va theo ddi cong tac ctia cac don vi Trac dia chuyén nghiép.

I.5. Céc dang cong tac Tric dac_trong Xy dung:

Céc giai doan khao sat thiét ké, thi cong va van hanh cong trinh déu can t6i cong tac tric
dac hodc nhirng thanh qua cua no.

* Cac cong tac déu duoc xdy dung theo cin ban thiét ké. Néu st dung cac ban thiét ké dinh
hinh thi cong tac thiét ké tién hanh thanh hai giai doan: thiét ké nhiém vu va ban v& thi cong.

Dé lap ban thiét ké nhiém vu phai tién hanh khao sat kinh té k¥ thuat, trong d6 co
khao sat Tric dac ma chu yéu la viéc 1ap binh dd ti 1& 16n 1/10.000; 1/5.000, dé lap thiét ké ky
thut va ban vé phai c6 binh db ti 1& 1/2000; 1/1000.

* Trong cong tac qui hoach, c6 qui hoach mat béng va qui hoach do cao. Qui hoach
mit bang dugc tién hanh bang phuong phéap giai tich dwa vao cac cong trinh di co, trong d6 do
cao va toa dd cac goc nha va cong trinh dugc xac dinh tir cac méc tric dia. Phuong phap do giai
dira vao céc sb lidu do truc tiép trén binh do dia hinh. Qui hoach d¢ cao va tinh toan khéi lugng
dao dép duoc tién hanh trén binh dd va mit cat dia hinh.

* Trac dac thi cong cong trinh dugc tién hanh theo hai giai doan:

- Thi cong truc chinh va truc co ban.
- Thi cong cac truc phu va cac yéu té thanh phan cong trinh.
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Céc truc chinh va truc co ban duge bd tri dua vao cac mde tric dia. Cac truc nay vé
sau s& 1a co s& dé thi cong cac truc phu va cac chi tiét cong trinh. Can cht y 1 chét luong thi cong
phu thudc rat 16n vao cong tac do dac.

* Sau khi hoan thanh cong trinh can t6 chirc do v& nghiém thu dé 1ap tong binh do
hoan cong can thiét cho viéc van hanh cong trinh.

* Viéc quan sat bién dang cong trinh (lan) bang cac phuong phap Tric dac phai tién hanh mot
cach c¢6 hé thong tir luc dio mong cho dén qua trinh van hanh.

II. NHUNG KIEN THUC CO BAN VE TRAC DPIA:
I1.1. Muc thiiy chuén goc:
Mit ngoai ciia qua dét c6 dang ghd ghé, bao gom cac dai duong va luc dia, trong d6 bién da
chiém t&i 71%: con luc dja chi c6 29%.

Nui

Muc nuée bién yén ling kéo dai
xuyén qua cac lyc dia va hai ddo tao
thanh mot mat cong kin goi la muc

Séong nude gbe. Muc nude gde co tinh chat
thang goc voi phuong cta diy doi.

o

Hinh I.1

Trong nganh Tric dia, muc nudc gbc hay con goi 1a muc thily chuan duoc dung lam mat
chiéu khi do 1ap ban dd va ciing duoc dung lam mat so sanh do cao giira cac diém trén mat dat.

Mbi Quoc gia déu qui udc mot mit thuy chudn c6 d6 cao 1a Om cho nudc d6 va duoc goi la
mat thay chuin gbc, né dugc ding lam co 80 so sanh do cao trén toan bo lanh thé cua nude do.
Thi du ¢ Viét Nam dung mat thuy chuan goc & Hon Dau, B6 Son. Do cao cua mot diém trén mat
dat 1a khoang céch tinh theo dudng ddy doi tir diém d6 téi mit thiy chuan gdc.

Nhimg diém nam phia trén mit nude gbe cd dd cao duong (+) vi du diém A, B.

Nhitng diém nam phia dudi mat nude gbe c6 do cao am (-) vi du diém C.

Khodang cach tir A t&i mat nudc gbe 1a Ha: d6 13 d6 cao tuyét dbi cua diém A.

Khoang céach tir A t&i mit ho 1a H,': duoc goi 14 d6 cao twong dbi cta diém A t&i mat hd.

Hinh 1.2

Chénh 1éch d6 cao gilra A va B la doan Hy - Hp : dugc goi 1a hi¢u d6 cao gitra A va B va
duogc ky hiéu bang: hap.
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Ban d0 cta Viét Nam déu dung hé thdng do cao lay tir mat thuy chuan goc & P6 Son. Khi
do v& ¢ nhitng khu vuc héo 1anh c6 dién tich nho, ching ta c6 thé ding mit nude gde gia dinh, tirc
la dung hé théng dd cao gia dinh. Luc éy toan bd dd cao tinh dugc goi 1a dd cao tuong ddi.

Muc nudce gia dinh 1a myc nudc song song voi géc va s€ c6 do cao chon. Vi du khi do vé
ban d6 mot khu vyc héo lanh, nguoi ta co thé gan cho mot diém dic biét nao d6 mot do cao tuy y
va tir 6 moi diém trong cong trudng déu léy d6 cao tir diém vira cho trén.

Su phan bd vat chét trong long lop dat khong dong
déu va ludn thay d6i cung v6i van téc va vi tri truc quay
ciing ludn thay doi nén hinh dang cta qua dat ciing ludn
thay d6i 'khong theo mot dang toan hoc nao.

bé tién giai cac bai toan Tric dia, ta c6 thé coi nhur
muc nudc goc co dang bau duc hoi det ¢ hai cuc. Mit bau
dau xoay duoc dic trung bang ban kinh 16n a va ban kinh
nho b va do det a.

Dang bau duc

a-b . s 2A
o=— cua qua dat
a

Pé c6 mat bau duc xoay gan gidng voi mit nude gbe .
, A . \ s X L aA N Hinh 1.3
¢ Quoc gia minh thi moi nuéc déu chon mdt mat elipsoit
cuc bo.

Hinh bau duc xoay c6 y nghia quoc té nhat 1a do nha bac hoc Nga Krasowski tim ra nam
1940 véi két qua:

a=6378245" ‘

I1.2. Anh hwéng dd cong ciia qua dat téi cong tac do dac:

Mot mit cau khi duoc khai trién thanh mot mit phang ludn bi rach hay bi nhian. Khi biéu
dién qua dat hinh ciu 1én to gidy phang, tit nhién ciing xuat hién nhitng bién dang. Nhimng bién
dang nay sé tao ra cac sai léch ma ta s& 1an luot xét

toisauday: ] . A t C
I1.2.1. Dan dén sai s0 khodng cich trén bé

mit trai dat. d < Ah
Xét hai diém A va B cung nim trén muc B

thity chudn cta qua dat; khoang cach d trén mit
dat dugc bicu dien bang bé dai cung AB.
Néu coi mat thuy chuan 1a mat phang thi

khoang cach gitra A va b 1a chiéu dai tiép :fuyén R
AC = t. Sai s0 v¢ khoang cach do viéc gia thiét mat
thiy chuan la mat phang sé la:
Ad=t-d. Hinh 1.4
t=R.tgb vo61 0 =d/R. 0
Vay Ad = R(tgb - 0).
Tinh gan ding:
d 3
Ad % —
3R

Thay R = 6371 km va cho d céc gia tri khac nhau, ta s€ c6 céac gia tri Ad twong ung dugc ghi
trong bang sau:

Trong thuc té do dac, voi cac cong cu hién dai ,dl‘mg dé do khoang cach ma con nguoi dang
c6, thi viéc do chiéu dai chi dat d6 chinh xac cao nhat 1a 1/1.000.000; do d6 trong khu vuc do v&
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¢6 ban kinh dudi 10 km, ta ¢6 thé coi nhu mat thuy chuan 1a mit phing ma hoan toan khong anh
huong gi tdi d§ chinh xac do chiéu dai.

d(Km) Ad (cm) Ad/d (d¢ chinh xac)
10 0.8 1/1.220.000
50 102 1/49.000
100 821 1/12.000

I1.2.2. Din dén sai s6 vé dé cao:
Theo dinh nghia vé do cao thi hai diém A va B c6 cung do cao vi chung cting nam trén mot
mit thiry chuén.
Nhung néu gia thiét mat thuy chuan qua A 1a mot mit phang (d6 1a tiép tuyén At) thi ngudi
quan sat tai A s& thiy diém C ma khong thay diém B, doan BC = Ah chinh 1a sai s6 vé do cao.
Theo hinh v&, ta cé:
(R + Ah)?> =R*" + .
Ah? +2R.Ah = t*.
t 2
2R+ 4h

Vi Ah v6 cung nho so vo1 2R nén ¢6 thé bo qua Ah & mau so, coi t = d, ta s€ co:

Vi R = 6371 km, ta s€ tinh dugc Ah ung v6i nhitng khoang cach d khac nhau (theo bang
dudi):

d (km) Ah (mm)
0,05 0,2
0,50 20
1,00 78
2,00 314

Do Ah tang nhanh khi khoang cach d tang, hon nira do yéu cau vé do chinh xéc trong do do
cao kh cao nén ta phai xét dén anh hudng cia sai s6 nay va tim cach khic phuc.

Mat thuy chuan duoc dung lam mit chiéu, dung phép chiéu Xuyén tam co tam chiéu 1 tim O
clia trai dat. Do khu vuc do v& nho so véi kich thudc cua qua d4t nén cac tia chiéu coi nhu song
song v6i nhau va cung vudng goc véi (H). Vi thé hinh chiéu abede cta da giac ABCDE coi nhu
hinh chiéu 1én mit bang (H), khong bi bién dang va rat gidng nhu hinh thuc.

cac vi tuyén thanh cic duong nam ngang song song nhung khong cach déu nhau: cang xa xich
dao céc vi tuyén cang thua dan, tic 1a bién dang nhic¢u (hinh I.13).

II1. XAC PINH VI CAC PIEM TREN MAT PAT

Dé x4c dinh vi cac diém trén mat dat, vi du A, B, C, D (Hinh 1.2) ta chiéu chung
xubng mat Geoid (Ellipsoid) theo phuong day doi duoc cac diém a, b, ¢, d. Vi tri khong
gian cua cac diém A, B, C, D duoc xac dinh béng hai yéu td:

1. Toa d6 dia Iy @, A hoic toa do phang vudng goc Gauss — Kruger (hay UTM) X,
Y cta cac diém a, b, ¢, d trén mit qui chiéu 1a Ellipsoid.
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2. Do cao Hu, Hg, He, Hp cua cac diém A, B, C, D so véi mat Geoid. Dia vat, dia
hinh trén mit dat ty nhién 1a tp hop cua vo sé diém. Ta chiéu vo sé diém dé theo phuong
day doi 1én mat Geoid ta dugc hinh anh cua céc dia vat, dia hinh trén mat nay.

Dé xac dinh vj tri khong gian cua cac diém A, B, C, D trén mat dat tu nhién ta phai do:
-Chiéu dai cac canh: AB, BC, CD, DA
-Céc goc dung: V4, V,, V3, Vy
-Céc goc bang: By, B2, B3, Ps
-Xac dinh cac do cao: Hs, Hg, H, II{\]IJ.

Mat g4

E:

>
=]

X’\C‘ﬂ daO

180°T ==/ 180°

kinh tuyé&n g6c P
Hinh 1.2

IIL.1. HE TQA PO PIA LY

Heé toa do dia Iy 14y mit Geoid c6 dang mit Ellipsoid lam mit chiéu va liy phuong
day doi lam duodng chiéu.

Puong toa do co ban cua h¢ toa do dia ly 1a kinh tuyén va vi tuyén.

Kinh tuyén 13 giao tuyén cua mit phang di qua truc quay trai dat PP, va mat
Ellipsoid.

Kinh tuyén gdc 14 kinh tuyén di qua dai Thién vin Greenwich & ngoai 6 London.

kinh tuy€n gdoc




Bai Gidang Mén Tric Pac Biii Quang Tuyén:

Vi tuyén 1a giao tuyén cua mit phang vudng goc véi truc quay trai dat va mit
Ellipsoid.

Vi tuyén gbc chinh 14 dudng xich dao.

Vi tri diém N bét ky trén mat dat duoc xac dinh bang toa do dia 1y cta hinh chiéu n
cua no trén mat Ellipsoid va do cao H,,.

Toa d¢ dia ly cua diém n 1a do kinh dia Iy A, va do vi dia 1y o,

Do kinh dia 1y A, cta diém n 1a géc nhi dién hopo boi mit phang chia kinh tuyén
gbc va mit phang chira kinh tuyén qua diém n. Do kinh dia Iy danh sé tir kinh tuyén goc 0°
sang tay 180° goi 1a do kinh déng va tir kinh tuyén gdc 0° sang tay 180° goi 1a d6 kinh tay.

Do vi dia 1y @, cia diém n 12 goc hop boi mit phang xich dao va duong day doi
qua diém n. Do vi dia Iy danh sb tir xich dao 0° 1én phia Bic 90° goi 1a do vi bic, va tir
xich dao 0° xudng phia Nam 90° goi 1a 6 vi nam.

Piém n trén Hinh 1.3 duoc tinh theo d6 kinh dong va do vi béc. Thanh phé HO Chi
Minh c6 toa d6 dia 1y tir 106°22° dén 106°55” d6 kinh déng va tir 10°38” dén 11°10° do vi
béc.

Do kinh va d6 vi dia 1y dugc xac dinh tir két qua do thién van nén toa d6 dia 1y con
duoc goi 1a toa do thién van.

I11.2. PHEP CHIEU VA HE TQA PQ PHANG

Trong giai doan thiét ké va thi cong cong trinh, nguoi k¥ su xay dung phai biét toa
d6 (x, y) thiét ké cua cong trinh 13 bao nhiéu rdi tiép theo phai bd tri cong trinh & ngoai
thyc dia dung nhu vi tri da cho trong ban thiét ké. Moi sai 1am c6 lién quan dén toa do (x,
y), tuc la co lién quan dén vi tri, kich thude caa cong trinh, hoac do thiét ké gay ra, hoac
do thi cong gy ra déu lam cho x4 hoi ganh chiu tan that rit nang né, nghiém trong.

Trudce hét can thiy rang khai niém vé toa do (x, y) ¢ trén cac td ban do dia hinh
Quéc gia (trong tric dia) khac véi khai niém thong thuong trong toan hoc. Chang han:
trong hé toa d6 vudng goc phang Pécac ( trong toan hoc) c6 truc x ndm ngang, truc y
thang ding. Nhung trong hé toa d6 vudéng goc phing Gauss-Kruger hodc hé toa do vudng
gbc phang UTM-VN2000 (trong trac dia) lai c6 truc x thang dung, truc y nam ngang. ...

Trong nganh tric dia — ban d0 trén thé giéi va ngay ca ¢ Viét Nam, qua cac thoi ky
khéac nhau ciing da tung tdn tai nhiéu loai hé toa do vudng goc phéng khac nhau. Vao nira
cudi thé ky 20, Viét Nam chinh thirc sir dung hé toa d6 vudng goc phang Gauss-Kruger va
dugc goi 1a hé toa d6 vudéng goc phang Gauss-Kruger-HN72 (Ha No6i 1972). Vira qua
chinh phu da ban hanh quyét dinh str dung h¢ quy chiéu va hé toa do Quéc gia Viét Nam
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m&i, ¢6 hiéu lyc thi hanh ké tur ngay 12 thang 08 ndm 2000 va dugc goi 1a hé toa dd vuong
gdc phiang UTM-VN2000 (Universal Transversal Mecators - Viét Nam 2000).

I11.2.1 Phép chiéu Gauss va hé toa dd phing vudng géc Gauss — Kruger

+ Phép chiéu Gauss

Pé thé hién mot khu vuc 16n trén bé mat trai dat 1én mat phéng nguoi ta st dung
phép chi¢u Gauss.

Phép chiéu Gauss 1a phép chiéu hinh tru ngang dau goc.

Trong phép chiéu Gauss, trai dat duge chia thanh 60 mui chiéu 6° mang sé tht tu
tir 1 dén 60 ké tir tuyén gdc Greenwich sang dong, vong qua tay ban cau roi trd vé kinh
tuyén goc (Hinh 1.4). M&i mui chiéu dugc gii han boi kinh tuyén tdy va kinh tuyén dong.
Kinh tuyén gilta cia cac mui chiéu duoc goi 1a kinh tuyén truc, chia mai chiéu lam hai
phén d6i xtimg (H.1.6). Do kinh dia 1y cua cac tuyén tay, dong va giita cac mai chiéu 6°
thr n dugc tinh theo cong thurc sau:

M=6"Mm-1);Ap=6"n;Ap=6"n-3° (1.2)

Trong do: n — 1a s6 thir tu cua mui chiéu

+ Phép chiéu hinh try ngang

kinh tuyén gdc

kinh tuyé&n gdc P

Hinh 1.4 Hinh 1.5

xich dalo

|
kinh tuyé&n tdy
kinh tuyén truc
nh tuyén do
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Pé c¢6 cac mii chiéu 6° trén mat phing ta 1am nhu sau: dyng mot hinh try ngang
ngoai tiép véi Ellipsoid trai dit theo kinh tuyén truc POP, (Hinh 1.5) ctia mui chiéu thu
nhat (co kinh tuyén tay 1a kinh tuyén gdc). Lay tdm C trai dat 1am tAm chiéu, chiéu mui
nay 1én mat trong Ong try, sau d6 tinh itén 6ng tru vé phai trai dit mot doan twong tmg voi
chiéu dai mét cung trén mat dat theo xich dao chin goc & tim bang 6°:

L= nxR.x6° 3]14x6374,11kmx 6"

200 e = 666,84km (1.3)

Va xoay trai dat di mot goc 6° chiéu mui thir hai. Bang cach twong ty ta 1an luot
chiéu cac mui con lai roi cat dng try thanh mat phang (Hinh 1.6). Xich dao tro thanh trung
ngang Y, kim tuyén gilta cua mdi mai chiéu trd thanh truc X cua hé toa do ph:flng.

+ Tinh ddng goc

Phép chiéu Gauss 13 phép chiéu mang tinh dong goc, nghia 14 cac goc trén mit
Ellipsoid van giit nguyén trén mat chiéu, con chiéu dai co bién dang nhung rat it. Hé sb
bién dnag chiéu dai trén kinh tuyén giira bang 1, hé sé bién dang chiéu dai tai bat ky vi tri
nao khac déu 16n hon 1. O cuing vi tuyén nhung cang xa kinh tuyén truc hoic & cung mot
kinh tuyén nhung cang xa xich dao thi hé sb bién dang chiéu dai cang 1én. O bién mui 6°
hé s6 bién dang chiéu dai 1a 1,0014, nghia 1a canh dai 1000m trén Ellipsoid khi chiéu 1én
mit phang Gauss s& 1 1000m + 1,4m.

Pé giam su bién dang ctia chiéu dai ta co thé ap dung mot trong ba cach sau day:

1- Chia mui 6° thanh cac mai 3° hodc 1°30°. Hé s6 bién dang chiéu dai ¢ ving bién
mai 3° va 1°30° tai xich dao 1a 1,00035 va 1,00009.

2- Tinh s6 hiéu chinh Ag va cong vao chiéu dai doan théng S trén mat Ellipsoid
theo cong thuec:
2
Y.
Aqg =—0_xS (1.4)
S 2x R2

Y +Y 2
Trong do: Y, = % - hoanh d¢ trung binh ctia doan thang

X, Y vaX,, Y, - toa dd diém dau va diém cubi cua doan.
R — Bén kinh trai dat bang 6371,11km.

S - Chiéu dai doan thang trén mat Ellipsoid.
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3- St dung hé théng toa do gia dinh c6 truc X nam g?m khu do, géc toa dO nam &
gbc tdy nam khi do (Hinh 1.7)

X

Hinh 1.7

+ Hé thong toa dp vuéng géc phing Gauss-Kruger

MObi mui chiéu 12 mot toa do phang vudng goc. Pé khong co tri sé hoanh d6 am,
thuan loi cho viéc tinh toan, nguoi ta qui udce chuyén truc X vé bén trai 500km (Hinh 1.8).
Tung do co6 tri sb duong ké tir géc toa do 0 vé phia bac va tri sd am tur géc toa do vé phia
nam. Trai d4t chia thanh 60 mui chiéu 6° nén c6 60 mii toa do. Dé chi rd toa dd clia mot
diém trén mat dit ndm muai toa do nao nguoi ta ghi bén trai hoanh dg sb tht tu ciia cdc mai
chiéu.

Vi du: toa do cua diém M 1a Xy = 2.209km, Yy = 18.646km c6 nghia 13 M nam &
nira bén phai mui toa do thir 18, cach xich dao vé phia Bic 2.209km va cach kinh tuyén
truc ctia phia biac 2.209km va cach kinh tuyén truc ctia mii thir 18 mot khoang bang 646 —
500 — 146km (Hinh 1.8).

X

146

2209 km| w5
z 3

500km

Hinh 1.8
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Nuéc ta ndm & Bic ban cau, trén mai toa d tha 18, 19 nén ¢6 trj s6 X ludn ludn
duong va hai chtr s6 dau ctia Y 1a 18 hoidc 19. Dé tién cho viée sir dung ban dd dia hinh,
tai khu vuc bién gidp nhau gitra hai mai chiéu thuong thé hién ca hai lué6i toa do rong bﬁng
mdt manh ban d6 & mdi bén.

H¢ toa do Gauss ¢ Viét Nam dugc thanh 1ap nam 1972 dugc goi 1a hé toa d0 Nha
nuéc Ha Noi — 72. Hé nay chon Ellipsoid quy chiéu Krasovski. Goc toa do dit tai dai
thién van Punkovo (Lién X6 cii), truyén toa do v4i Viét Nam thong qua ludi toa d6 qubc
gia Trung Qudc.

+ Phép chiéu va hé toa d vudng géc phing UTM — VN.2000

- Phép chiéu UTM

Phép chiéu UTM (Universal Transverse Mecator) ciing 1a phép chiéu hinh try
ngang dong géc nhung khong tiép xtGc v6i mit Ellipsoid tai kinh tuyén truc nhu trong
phép chiéu Gauss ma cat né nhu trong phép chiéu Gauss ma cit n6 theo hai cat tuyén cach
déu kinh tuyén truc 180km (Hinh 1.9).

Hé sd bién dang chiéu dai m = 1 trén hai cét tuyén, m = 0,9996 trén kinh myén truc
vam > 1 & ving bién mui chiéu. Cach chiéu nhu vay s& giam duoc sai s6 bién dang & gan
bién va phan bd déu trong pham vi mi chiéu 6°. Pay chinh 1 wu diém cua phép chiéu
UTM so vé6i phép chiéu Gauss.

x(N)
180km!
R
. 180km
0/ 500km |~
o=
100 Okm (D) ) \( y(N)

&n gdc

7z

__cattuyen|

kinh tuy

Hinh 1.9
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- Hé toa dp thing vuéng géc UTM

Trong hé toa d6 thang vudng goc UTM truc tung dugc ky hiéu 13 X hodc N (viét
tat cia chit North 1a hudng Bic), truc hoanh duoc ky hiéu 12 Y hodc E (viét tit cua chir
East 1a huéng Pong). Hé toa d6 nay ciing qui uwéc chuyén truc X vé bén traai cach kinh
tuyén truc 500km (Hinh 1.9). Con tri s6 qui udc cua gdc tung do & bic ban ciu ciing 13 0,
& nam ban cau 13 10.000km, c6 nghia 1 gbc 0 tung d6 & nam ban cau dugc doi xuéng dinh
nam cuc.

Nuéc ta nam & bic ban cau nén du tinh theo hé toa do Gauss hay hé toa do0 UTM
thi géc toa do ciing nhu nhau. Hién nay tai cac tinh phia nam van con sir dung céc loai ban
dd do Cuc Béan dd cua quan doi My san xuét trude nam 1975 theo phép chiéu va hé toa do
UTM, lay Ellipsoid Everest lam Ellipsoid quy chiéu, c6 diém gdc tai An D9.

Bit dau tir gitta ndm 2001 nuéc ta chinh thirc dua vao st dung h¢ toa do qudc gia
VN-2000 thay cho hé toa d0 Ha N§i-72. H¢ toa do quéc gia VN-2000 str dung phép chiéu
UTM, Ellipsoid WGS-84 va géc toa do dat tai Vién nghién ctru Dia chinh Ha Noi.

I11.3 HE PO CAO

Do cao Hu, Hg, He, Hp cua cac diém A, B, C, D trén mat dét 1a céc khoang cach
Aa, Bb, Cc, Dd theo phuong day doi dén mit Geoid (Hinh 1.2). P cao Hy, Hy clia cac
diém A, B so v6i mit Geoid (Hinh 1.10) goi 1 d6 cao tuyét d6i hay 1a do cao quoc gia. Hé
thong do cao qubc gia Viét Nam ldy muc nude bién trung binh nhiéu nim & tram nghiém
triéu Hon Dau D6 Son Hai Phong lam d6 cao géc “0” (mat Geoid Viét Nam). Hién nay
trong mot s6 truong hop con st dung hé d6 cao cii 1dy muc nudc bién trung binh tai tram
nghiém triéu Miii Nai Ha Tién lam diém goc. D6 cao Miii Nai cao hon d6 cao Hon Dau
khoang 0,167m.

Do cao H’,, H’s clia cac diém A, B so v6i mat nudce géc gid dinh (thuong chon
mat phéng di qua diém dia vat 1o rang c¢6 do cao dac trung hodc do cao trung binh ctia khu
dat), goi 1a d6 cao gia dinh.

Hi¢u do cao tuy¢t ddi hodc do cao gid dinh:
Hap= Hy—Hg=H’A- H’g (1.5)
Duogc goi 1a do chénh cao.

Trong trac dia chi do d§ chénh cao chir khong do dugc do cao. Mudn c6 dd cao
mot di€ém nao do trén mat dat ty nhién, ta 1ay d¢ cao di€ém goc cOng voi tong do chénh cao
gifra cac di€m goc, cac diém trung gian va diém do.

Vi dU. HA: HG+hBG+hAB
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Trong d6: G- 1 diém gbc
B — 1 diém trung gian

A —1a diém can xac dinh do cao

it 42t

Hs Ha mit gid dinh

(hso)
G mit Geoid
Ha=0
Hinh 1.10

IV. MAT CAT DIA HINH:

Mt cit dia hinh 13 hinh chiéu dlimg ctia mat dét doc theo hudng da biét. Vi du theo hinh vé&
12 miat cit ngang song, biéu dién sy thay do6i ctia dia hinh ddy song theo hudng vudng goc véi
dong chay.

Mit cit dia hinh dugc st dung nhiéu trong cong tac thiét ké duong, kénh, muong ....

\ 7~ /

Hinh 1.8

V. TY LE BAN DO:

Ti 18 ban do 1a ti sd gitra chiéu dai mot doan théng trén ban do véi chiéu dai nam ngang cua
doan thang d6 ngoai mat dat.

Ti 1& ban d6 duoc biéu dién dudi dang mot phan sé co tir bang 1 va miu s6 M. M duogc chon
la nhitng s6 chin nhu: 100, 200, 500, 1000, 2000, 5000, 10.000, ... dé dé dang cho viéc noi suy.
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Bén db ti 1 nho: ¢6 M khoang 10.000, 25.000 hay nho hon.

Ban db ti 16 16n hay con goi 1a binh dd ¢6 M khoang 100, 500, 1000, 5000, .... Ban d6 ti 1&
cang 16n thi trén ban dd cang thé hién duoc nhiéu chi tiét dja hinh, dia vat, nguoc lai ti 1€ cang
nho thi dia hinh va dia vat chi thé hién khai quat.

Ban db ti 1¢ 16n rét tt cho nguoi sir dung vi né thé hién mit dat rat gidng thuc té. Song khi
ti 1¢ ban do cang 16n thi cong do v& rat 16n; gia thanh ban d6 s& ting 1én, mit khac khong thé chon
ti 16 ban d6 mot cach tuy tién, kich thudce to ban dd s& tang lén khi ti 1€ cang 16n, gay bét tién cho
nguoi st dung.

Vi nhiing 1i do trén ma khi quyét dinh chon ti 1¢ do v& cho mot khu vuc can phai can nhic
gitra nhimg chi tiét nho nhit cua cong trinh c6 thé thé hién dugc trén ban d6 v6i qui mé kich
thudc cia to ban d6. Mot sy lwa chon sai ti 1¢ - qua 16n hodc quéa nho - déu gy ra lang phi. Can
cht ¥ 1a mat ngudi chi co thé phan biét duoc chiéu dai 16n hon hay bang 0,1 mm, nghia 1 néu c6
hai diém cach nhau mot khoang nho hon 0,1 mm thi coi nhu hai diém do trung nhau. Vi thé do dai
0,1 mm trén gidy dugc coi 1am chuan dé xac dinh d6 chinh x4c cua ti 1& ban d6.Vi du: ban d6 ti 18
1/1000 ¢6 d6 chinh xac 0,1 m, ban d6 1/2000 ¢6 d6 chinh x4c 0,2 m.

Dé do va vé kich thudce 18n to ban do cho d& va chinh xac, ngudi ta dung hai loai thudc ti 1é:

- Ti 1¢ thang.
b 1175 e f g h /
LT
250 0 250 500 750 1000 1250 1500 1750
Hinh 1.9
- Ti 1€ xién.
M pQ
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O U 1 2
NN
A B C D E
Hinh .10

VI. CACH BIEU DIEN DIA HINH, DIA VAT LEN BAN DPO:
Dia hinh va dia vat 13 hai yéu t6 co ban ctia mat dat can duoc biéu dién trén ban do. Dé biéu
dién dung phuong phép sau:
V.1. Phwong phap ké vin:
Theo phuong phép nay thi noi nao mat dat bang phing s& dugc biéu thi bang cac van
manh, dai va thua; noi nio miat dat doc s& dugc biéu thi bang cac van dam, xit nhau cic van nim
theo hudng doc mit dat.
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V.2. Phwong phdap to mau:

Theo phuong phap nay thi noi nao cao s€ duge bleu thi bang mau vang xam, cang xudng
thap mau vang cang nhat dan; vung bang phang c6 mau tring, cac thuy hé (song, hd...) c6 mau
xanh lo, cang sau mau xanh cang xam.

Hai cach biéu thi trén c6 wu diém 13 nguoi doc ban do c6 khai niém tryc quan vé hinh dang
g0 ghé 161 16m cta mat dat nhung hoan toan c6 tinh chét dinh tinh, nghia 1d muén biét d6 cao ctia
qua nii 1 bao nhiéu mét, d6 doc mat dat 1a bao nhiéu d6 thi ban d6 khong cho két qua bang con
s9.

V.3. Phwong phdp dwong dong mikc:

Puong dong mirc hay con goi 1a duong binh d6 ctia mat dat 1a duong ndi lién cac diém co
cing do cao trén mit dat; hay néi mot cach khac di "duong dong murc cua dia hinh la giao tuyén
giita mit dat tu nhién v6i cac mat phang song song voi mat nuge gbc & nhimg do cao khac nhau".

Hinh 1.16 cho thay qua nui duoc biéu thi bang duong dong murc. Cit qua nai bang nhiing
mit phang pi, p2, p3 ... song song vo1 mét nudc goc. Cac mat nay nam & nhig d cao 100m,
90m, 80m ... cach deu nhau mot khoang E = 10m. Giao tuyén cua cic mat ndy voi qua ndi chiéu
xudng mit nudc goc H, ta s€ dugc hinh vé qua ntii duéi dang cac duong dong muc khep kin. Nhin
hinh v& nay c6 thé hinh dung mét cach chinh xéc kich thude, d cao, do dbc cua nii.

Do cao cua dudong dong muc c6 gid tri chin, khoang cach E giita cac duong dong muc duoc
goi 1a "khoang cao déu".

Puong dong mirc ¢6 mot sd dic tinh:

- Nhiing diém nim trén cung dudng dong muc thi ¢6 cung do cao.
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Hinh .16

A

% ______ Hinh 1.17

- Puong ddng mirc phai lién tuc, khép kin; néu vi kich thude to gidy vé bi han ché ma
duong déng muc khong khép kin duoc, thi phai kéo dai téi tan bién to gidy vé.

- Chd nao dudng dong mirc xa nhau (thua) thi noi d6 mit dat thoai thoai; noi nao dudng
doéng mirc gan nhau thi noi d6 mat dat déc. Noi nao duong déng mirc tring nhau thi noi d6 1a
vach nui thang dimg hay b vuc.

- Cac dudng dong mirc khong duoc cit nhau, trir truong hop nai dé c6 dang ham éch.

Céac dia vat duoc biéu dién 1én ban dd theo nhiéu dang khéac nhau: ddi vé6i cac dia vat 16n
nhu song, cau 16n, khu dan cu 16n ...phai biéu dién chung theo dang hinh dang ngoai thuc té va
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duogc thu nhd lai theo ti 1€; con cé dia vat nho nhu giéng nudce, ho khoan, cong nho ... thi bieu dién

chung theo cac ki hiéu qui udc.

Hinh 1.18 V
M
[ ]
Dang qua nui Dang triing Dang yén ngua

VI. BIEU DIEN PIA VAT TREN BAN PO:

Dia vat 1a mot vat ton tai trén Trai dat, hodc do thién nhién tao ra, hoic do con ngudi xay dung
nén nhu: sdng, rung, lang x6m, thanh phd, nha cira, dé, duong, v.v..

Viéc biéu dién dia vat trén ban d phai tuan theo diing nhiing ky hiéu quy udc ban dd do Cuc
do dac va Ban d6 Nha nudc quy dinh. Cac ky hiéu phai don gian, 3 rang, dé lién tuéng, dé ghi
nhd va thong nhét. Céc ky hiéu dia vat trén cac ban dd ty 1¢ khac nhau cé thé c6 kich thudc khac
nhau, nhung phai cung mot hinh dang.

1. Ky hiéu theo ty 1é (ky hiéu dién) thuong dé biéu dién nhitng dia vat c6 dién tich 16n nhu
rung cay, rudng luda, hd, ... nhitng dia vat c6 di¢n tich rdng nay khi biéu dién trén ban d6 da duoc
thu nhé lai déng dang theo ty I¢ ctia ban dd. Néu dia vat c6 ranh gi61 10 rang nhu khu dan cu, khu
cong nghiép, .v.v... thi dudng bién bao quanh duoc vé bang nét lién. Néu dia vat c6 ranh gidi
khong rd rang nhu dudng bién giita dong co va dam lay v& bang nét dit doan. Bén trong céac
dudng bién v& cac ky hiéu nhit dinh (hinh 1-19).

2. Ky higu khéng theo ty 1¢ (ky hiéu diém) dé biéu dién nhitng dja vat nho, d6 1a nhing dia vat
ma néu thu nhé lai theo ty 1¢ ban dd thi chung s€ chap lai thanh mot chidm diém hay mot duong
nét nhu cay co thy, giéng, cot km, nha tho, ... ki hiéu khong theo ty 1¢ 1a cac ki hiéu khong dam
bao tinh déng dang cua dia vat ma chi cho biét vi tri cta dia vat theo chdm diém cua ki hiéu nay.
Chang han vi tri ctia cac giéng nudc dugc xac dinh bai tAm vong tron (hinh 1-19).

N A DPiém B Nhao
Ring cay tam gidc
14 nhon &
Rirng cay Giéng t Chua
14 tron dao
Rirng « Tram
hén hgp ﬁ cot khi tugng
S cay sO
© oo Vudneay . Biildy Cay
o o000 Antrdi - — — — — — — 1 qua dugc doc 1ap Nha thy
Hinh 1-19
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Nhitng dia vat nhu song, dudng 6 t6, dudng sat, dudng bién gidi, ... s& dugc biéu dién bang k7
hiéu ket hop vura theo ty 1€ vira khong theo ty 1€ (ki hi€u tuyén). Khi d6 chiéu dai ctia chiing dugc
thé hién theo ty I¢ ban do, con chi¢u rong duogc tang 1én so vai thuc (hinh 1-19).

3. Ky hiéu chu giai
Pé biéu dién dia vat duoc day du, , nguoi ta con dung k7 hiéu chi giai, d6 1a nhimg s6 va chir duoc
ghi kém theo ki hiu. Cac con s6, cac dong chit dugc Vlet theo tiéu chuan dé cin ¢ vao chinh
kiéu chir ma biét dugc ndi dung chu giai. Chang han con sé ghi ¢ chd cach quang cia ki hiéu con
duong chi chiéu rong cua con duong. Phan sd ghi ¢ canh ki hiéu ciu c6 tir s6 chi chiéu dai va
chiéu rong cua cau tinh béng mét, mau sd chi trong tai cla cau chiu duoc tinh béng tan. Bén canh
dia danh méi ghi ca dia danh cii ¢ trong ngodc don.

Ky hiéu chi giai ding dé bo sung dic diém vat biéu thi trén ban do. Vi du, bén

1A A r . 6 - v 7 ~ N A A M < r (DN A
canh ky hi¢u cau co6 ghi S thi c6 nghia la cau dugc xay dung bang sat, c6 chiéu rong

6m, chiéu dai 17m va tai trong 25 tdn. Hay nhu & Hinh 6, bén canh cay thong c6 ghi %8
c6 nghia 14 cdy c6 chiéu cao 24m, duong kinh 0,3m va khoang cach giira hai cdy ké nhau
la 8m...

Rat nhiéu trudng hop cuing mot dia vat, trén ban do ti 1¢ 16n biéu dién bang ky hiéu
theo ti 1¢, nhung trén ban d6 nho lai biéu dién bang ky hiéu khong theo ti 1¢ nhu chua, nha
&, nha tho..., bang ky hiéu nua ti 18 nhu dudng 6 to, duong sit...

Khi v& ban d0 cic loai ti 1¢ phai tuan theo cac ky hiéu qui dinh trong tap ky hiéu
ban do dia hinh do Téng cuc Dia chinh ban hanh.

Dé ban db rd rang, dé doc, co stic dién dat cao, ngudi ta ding mau sdc khac nhau dé biéu
dién dia vat. Chang han duong 6 to v& bang mau do nau, dudng sit vé bang mau den, séng v&
bing mau xanh.

Tuy thudc vao ty 1 ban d6 ma dia vat duoc biéu dién v6i muc do chi tiét khac nhau. Chang
han trén ban d6 ty 16 1 : 2.000 diém dan cu duoc biéu dién hinh dang cta ca khu dan cu théi. Ban
d6 ty 18 cang 16n thi cang biéu dién dia vat dugc day du, chi tiét va chinh x4c hon.

Cuc do dac ban d6 nha nudc da ban hanh cudn: “Ki hiéu qui udc ban dd dja hinh” cac loai ti
1¢, trong d6 c6 qui dinh 1 cac biéu dién cac loai dia hinh, dia vat 1én ban dd - qui dinh vé hinh v§,
mau séc, ... d6i v6i ting loai dia vat. Cac to chirc lam cong tac do dac khi tién hanh do v& ban d6
déu phai chap hanh dung theo cac qui dinh trong ban ki hiéu nay dé thuan loi cho ngudi sir dung
tai liéu.Hinh sau 1a trich trong cudn: “Ki hiéu qui udc ban do dia hinh ti 1& 16n” do cuc Po dac va
ban dd nha nudc xuit ban.

VII. CAC PON VI PO LUONG DUNG TRONG TRAC PIA:
- Po chiéu dai: mét (m) lay 3 sd 1é: (325m417), Km
© Do gbc: do,phut,gidy (67° 34° 30”)
Po dién tich: m%, ha, Km?
- Khi tinh ham luong giac phai lay 06 s6 1é : sin 67° 34’ 30” = 0.924379
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KY HIEU BAN PO PIA HINH (trich)
1 | biém tam giac va diém duong chuyén nha nudc (46 2792
cao mdc / d6 cao mit dét) 2798
2 | PBiém dudng chuyén kinh vi (d6 cao moc 60™,5)

Q 60,5

3 | Piém thuy chuan (d6 cao mdc / dd cao mat dat) ® 401,29
421,79

4 | Nha gach (nén mau do)

5 |Nhala

N
A

6 | Ong khoi nha may

7 | Nha may dién

8 | Tram bién thé

9 | Miéng ham mé

10 | Giéng tham do

11 | Pinh, chua

12 | Nha tho

o—rﬁB@)‘LXFD\

13 | Dia gidi tinh thanh huyén

14 ) EE G
Duong sat va ga

15 Him 8/55
Duong sdt va ham (cao 8m, dai 55m) m—r s

16
Du’(‘)’ngf)té (rél nhu’a 8m, nén r(}ng 12m) -1A
Bé TTTTTTTTTTT TTTTTTTT

18 | Cac cong trinh trén song (nén xanh lo)

1. Cau thép

2. Pha

3. Dap ngan sdng

4. Hudng nude chay - van tc dong chay (m/sec)
5. Ghénh da
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CHUONG IL: , ‘ '
KHAI NIEM VE SAI SO bO bAC

I. CAC DANG DO VA SAI SO:
I.1. Khdi ném sai sé:

Mudn biét gia tri mot dai luong ndo d6 nhu chiéu dai mot doan thang hay do 16n ciia mot
goc, phai tién hanh do. Po chinh 1a qua trinh so sanh dai luong can do véi dai luong cung loai
duoc chon lam don vi. Gia tri cia dai lugng 1a boi s6 cua don vi do. Trong thuc té ¢6 khi khong
thé hay khong ti¢n so sanh truc tiép dai lugng can do vé6i don vi cung loai duoc, khi d6 nguoi ta
do tryc tiép cac dai lugng c6 lién quan roi tinh dai lugng can tim.

Néu mot dai lugng nao do duge mot ngudi do nhiéu 1an bang cing mot may, mot phuong
phap va cing mot diéu kién ngoai canh nhu nhau, thi két qua thu duoc trong cac lan do c6 mirc do
tin cAy nhu nhau, phép do nhu vay goi 1a phép do cing dd chinh xac. Néu mot dai luong nao do
dugc do nhiéu 1an bang nhiing diéu kién khac nhau (khac may, khic phuong phap, khac ngudi do
.v.v.), thi nhiing phép do nay goi 1a phép do khong cung do chinh xéc.

I.2. Cic dang do va sai s6 clia né:

a) Po truc tiép: 1a phép do cho ngay gia tri bang sd cua dai lwong can do. Po chiéu dai mot
doan thang bang thudc thép, do goc bang may kinh vi, do goc phuong tir bang dia ban, do chénh
cao bang may binh chuan, ma ta c¢6 nhip néi dén & nhitng chuong sau déu 1a nhitng phép do truc
tiep.

Két qua mbi lan do mot dai lwong chi 13 gia tri gan dung cua nd. Do 1éch gitra gia tri do
duogc va gia tri dung cua chinh dai luong d6. Néu goi X 1a gia tri thuc (gia tri ding) va 1 1a gié tri
do thi:

A=1-X

s& 12 sai 6 thyc cua két qua do 1 cua dai luong do.

b) Do gidn tzeg la truong hop do truc tiép nhitng dai lugng khac roi thong qua tinh toan ma
tim gia tri gian tiép can tim. Ta thay rd rang dai luong do gian tlep 1a ham cua nhing dai lugng do
tryc tiép. Vi du mudn biét chu vi mot dudng tron ta do truc tiép duong kinh rdi tinh theo cong
thirc L = .d. RS rang L 1a ham cua d.

Néu dudng kinh c6 sai s6 12 Ad thi chu vi vong tron L s& 6 sai s6 AL, cu thé 1a:

L+ AL == (d+ Ad)
Do do:
AL =1 Ad
Nhu vy sai s6 thuc cia dai luong do gian tiép cling 12 ham cia sai s6 thyc cia cac dic
trung do tryc tiép c6 lién quan.
II. NGUYEN NHAN SINH RA SAI SO & PHAN LOAI SAI SO:
I1.1. Nguyén nhén sinh ra sai s6:
Nhu ching ta di biét hau hét cac phép do trong trac dia déu tién hanh trong nhirng diéu kién
phirc tap nén c6 nhiéu nguyén nhan sinh ra sai sb trong cac két qua do. Cac nguyén nhan chinh la:
a) Do dung cu va mday moc do: Nguyén nhan nay chu yéu 1a do ban than dung cu do kém
chinh x4c. Vi du nhu thudc thép c6 chiéu dai danh nghia 1a 20m, nhung khi so sanh véi thudc
mau, thudc chi dai 1a 19,99m. Nhu vay, néu khong kiém nghiém thudc thi cit mdi lan do déu
pham phai sai s6 1a -1cm (thiéu 1 em).
b) Do nguoi do: Nguyén nhan nay chi yéu do gidc quan ngudi do gy ra
¢) Do méi trwong: Nguyén nhan chi yéu 1a do thoi tiét va dia hinh ving do 1am anh hudng
dén do chinh xac cua két qua do.
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I1.2. Phin loai sai s6:

C6 thé phan loai sai s6 theo nguyén nhdn va tinh chét cta sai s6. Trong thuc té khong thé
tach dugc sai s6 theo timg nguyén nhén sinh ra sai s6. Vi thé chi nén phan loai theo tinh chét ciia
sai s0.

a) Sai s6 thé: Sai s6 nay chi yéu 1a do sy nham 14n hay do thiéu than trong luc do hay luc
tinh két qua do sinh ra. Sai s6 tho thudong co két qua rat 16n va rat dé phat hién néu tién hanh do
hay tinh kiém tra.

b) Sai s6 hé thong: Sai sb nay sinh ra do nhitng nguyén nhan xac dinh vé trj sb cling nhu vé
dau. Sai sb hé théng thuong do may moéc, dung cu do gy ra. Vi du khi dung thudc thép c6 chiéu
dai ng:fm hon so véi thude tiéu chuan lem dé do mot doan théng thi ctr mdi 1an dat thude s& pham
phai sai s6 1a -1em. Nhu vay, néu phai dat thude 5 1an méi hét chiéu dai doan do thi két qua nhan
duogc cta phép do nay co sai s 1a

5.(-Icm)=-5cm

Sai sd hé théng ciing c6 thé do nhiét d6 thay d6i gdy nén nhu truong hop kiém nghiém
thudc ¢ nhiét d6 20°C nhung khi do thuc t& nhiét d6 1a 25°C. O nhiét do 25°C ban than thudc da
dai thém mot luong 1a

Al=a 125" -20%

trong d6 o 14 hé s6 nd dai cua thudc, /12 chidu dai cia thude.

Nhin chung, ta thiy da s sai s6 hé théng déu c6 thé biét duoc néu trudc khi do déu kiém
nghiém lai dung cu, may moc do.

¢) Sai s6 ngdu nhién: Sai sd ndy sinh ra do nhiing nguyén nhan khac nhau tac dong dén két
qué do theo nhitng chiéu huéng va do 16n khac nhau. Vi thé sai s ngau nhién xuét hién khong c6
qui ludt nhat dinh. Vi du khi do chiéu dai bang thude thep thi ngoai nguyén nhan do thude sai hay
kém chinh xé4c, nhiét d6 lac do khac luc kiém nghiém con c6 thé c6 nguyén nhan khac nira 1a luc
kéo thudc khong déu hay khong dung véi luc can va du lam cang thude, thude dugc kéo trén dat
bang phing hay gd ghé, gié théi manh hay yéu, ngudi doc s6 do & hai dau thudc cé kip thoi va
chinh xac hay khong v.v... Tat ca cac nghuyén nhan do tic dong dong thoi trong khoanh khic 1én
sd doc & hai dau thude theo nhing chiéu hudng va do 16n khac nhau. Chinh vi thé ma ta khong
thé biét dugc sai s6 ngiu nhién s& xuat hién nhu thé nao, nén khong thé cé bién phép loai trir sai
sd ngu nhién. Nhu vdy, sai s6 ngau nhién 1a sai s6 khong thé tranh duoc trong két qua do. N6
dong vai tro quyét dinh mac do chinh xac cta két qua do. Sai sd ng'flu nhién tuy xuat hién trong
cac két qua do khong c6 qui luat nhung khi nghién ctru nhiéu dai két qua do c6 sb 1an do khé 16n
thi thuong thay sai 0 ngau nhién tuan theo luat thong ké va c6 nhiing tinh chat dic biét 1a:

1. Vé tri s6 tuyét d6i, sai sb ngau nhién khong vugt qua mot gidi han nhat dinh. Giéi han
nay phu thudc vao diéu kién do va phuong phap do.

2. Nhiig sai s6 ngdu nhién c6 trj tuyét ddi nho thudng xudt hién nhiéu hon nhimg sai s6
ngiu nhién c6 trj tuyét d6i 16n.

3. Nhitng sai s6 ngau nhién c6 dau duong va sai s ngau nhién c6 ddu 4m thuong xuat hién
v6i 56 1an va do 16n nhu nhau khi s6 1an do kha 16n.

4. S6 trung binh cong clia sai s6 ngu nhién sé tién dén "0" khi s6 1an do tang 1én vo han.

Tinh chat thtr tu 13 két q[ué] ctia 3 tinh chat dau va c6 thé viét dudi dang biéu thuc

A

hm— =0

n—>ow

Trong sai s6 thuong ding dau tong tri s 13 [ ] thay thé dau Y.

III. CAC TIEU CHUAN DANH GIA PO CHINH XAC KET QUA PO TRUC TIEP:
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Trong trac dia mot dai luong thuong duge do nhiéu lan. Mdi 1an do cho mot két qua va
nhimg két qua do  thuong khac nhau chat it. Mudn biét mirc d6 chinh xac ctia phép do va do tin
cdy cua gia tri cudi cung lwa chon cho dai luong do do, ta c6 thé dua vao cac tiéu chun danh gia
do chinh xac sau day:

II1.1. Sai s6 trung binh binh céng:
La tri trung binh cta tri tuyét dbi cac sai sd thuc trong dai két qua do, nghia 1a
=|A1|+|A2|+...+|An| 3.1)

n

hay la

A
e=n J (3.2)
n
IIL.2. Sai s6 trung phuong: )
Binh phuong sai s0 trung binh la tri trung cta binh phuong céc sai s6 thuc trong day do,
nghia la

A2+ A +...+ A
m2: 1 2 n

n
hay la
Lo |47
n
Do do
2
m:Jﬁ- (3.3)

Sai s trung phuong ciing nhu sai s trung binh déu 14 sai s dai dién cho mdi 1an do. Thyc
té, trong mot dai do thi két qua do thir nhat co sai sd A;, két qua do thir hai A, v.v... nhung nhin
chung thi mdi két qua do déu co6 sai s6 1a m hay 14 0. Vi thé khi so sanh két qua do cua dai luong
nay voi két qua do cua dai luong khéac hay so sanh két qua ctia nhom nay véi két qua do ciing dai
luong d6 nhung ciia nhém khac, chung ta khong thé so sanh két qua ciia timg 1an do cu thé véi
nhau ma chi c6 thé so sanh cac dai dién v6i nhau ma théi.

Sai s trung binh va sai s6 trung phucmg déu 1a tiéu chuén danh gia d6 chinh xac ciia mot
dii do nhung sai s6 trung phuong lam ndi bat nhing sai sO ¢ gia tri 16n, nghia 1a lam no6i bat
dugc tinh tan man cta két qua do hon, nén dugc dung nhiéu hon. Sai so trung phuong bao gio
cling cho gia tri tuyét ddi 16n hon sai s6 trung binh. Trong 1y thuyét sai s6 ngudi ta da ching minh
dugc 12 khi s6 1an do trong mot dai do d 16n thi

6="m
4

Vi DU 2.1: Khi kiém nghiém thudc thép ngudi ta do 8 1an mot doan thang da biét chiéu dai
chinh xac 1a 20,134m bang mot thude can kiém nghiém chiéu dai duoc cac két qua la: 20,138m;
20,133m; 20,137m; 20,136m; 20,131m; 20,133m; 20,135m; 20,136m. Hay tinh sai s6 trung binh
va sai sO trung phuong cua cac két qua do do.

GIAL: Sai s6 thuc cua cac két qua do tinh theo cong thire 3.1 trong truong hop nay 1a:

A= +4mm; Az =+3mm; As=-3mm; A7=+1mm;

Ar=-1mm; A4= +2mm; Ag=-1mm; Ag=+2mm;

Theo cong thirc 3.2 va 3.3 ta tinh dugc

e_4+1+3+2+3+1+1+2_187_21rnm
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v m:\/16+1+9+48+9+1+1+4: /435:&37mm

Trong trudng hop ndy quan hé gitta © va m khong dung theo cong thirc 3.4 vi sb lan do
trong day do con it.

VI DU 2.2: Hai nhom A va B cung do mot dai luong c6 sai s6 thuec 1a:
Nhom A: -1; +3; +1; -6; -1; 0
Nhom B: -2; +3; -3; +1; -1; +2
Hay dung sai s6 trung binh va sai s trung phuong dé so sanh mirc d6 chinh xac két qua do
gitra hai nhém.
GIAI: - Tinh sai sb trung binh theo cong thic 3.2
1+3+1+6+1+0 12

0, = =—=2
A 6 6

0, 2+3+3+1+1+2 12 P
6 6

- Tinh sai s6 trung phuong theo cong thirc 3.3

mA:\/l+9+1+36+1+O: (48 _ 503
6 6
mB:\/2+9+3;1+1+4: /2—68=i2.16

Tuy 04 = 0 nhung m, > mg nén c6 thé khang dijnh két qua do ciia nhom B 1a t6t hon.
II1.3. Sai s6 gi6i han:

Trong ly thuyet sai s6 nguoi ta da ching minh dugce néu tlen hanh do mét dai luong nao do
trong nhitng diéu kién nhu nhau t&i 1000 14n thi sau khi tinh sai s6 trung phuong cia cac két qua
do theo cong thirc 3.3 va lam thong ké s& thiy:

C6 320 sai s6 do c6 gia tri tuyét d6i 16n hon 1m;
-- 50 - 2m;
- 3 - 3m;

Nhu vay cac truong hop co sai s6 do 6 tri tuyét ddi 16n hon 3 lan sai s6 trung phuong 1a
rat han hiru. Boi thé, trong tric dia ngudi ta qui dinh liy 3 sai sb trung phuong (3m) lam sai s6
giéi han cho diy do co cung diéu kién va goi 1a sai s6 gidi han hay 14 sai sb cho phép va ky hiéu
la:

Agh =3m
IIL.4. Sai s0 twong ddi:

Sai s6 trung binh va sai s6 trung phuong con goi 1a sai so tuyét dbi vi no thé hién tri tuyét
dbi cua dai lwong sai. Nhiéu trudng hop cho thay sai s tuyét d6i chua du dé néi 1én mire do chinh
xéac cia két qua do nhu truong hop mot nhém do mot chidu dai 1km c6 sai s trung phuong 1a
+0.1m con mdt nhém khac do mot doan thang 100m c6 sai s6 trung phuong 1a + 0.05m 13 rang
trong truong hop nay khong thé dung ngay sai sd trung phuong dé so sanh chit lugng do cua 2
nhom dugc ma phai cha y dén do 16n cia dai luong do. Néu 1ap ty s6 m/x, trong d6 x 1a gia tri ciia

dai luong do, cu thé 1a: ddi véi nhom dau co 01 1 on déi véi nhom sau 1a
10000 10000
0.05 1 X 12 1n A K X f AL LA
= , s€ dé dang nhén thay chat luong do nhém dau tot hon.
10000 2000
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IV. CAC TIEU CHUAN PANH GIA PQ CHINH XAC CUA CAC PAI LUONG PO GIAN
TIEP:

Nhu da néi 6 phan truée dai luong do gian tiép 1a ham cua cac dai lugng do tryc tiép lién
quan, nén mudn danh gia d6 chinh xac cac dai lvong do gian tiép can tim sai s6 trung phuong cta
ham cac dai lugng do truc tiép.

1. Ham co dang

Z=kx (3.5)
Trong d6 k 13 hing s6 con x 13 dai luong do truc tiép co sai sd trung phuong 14 m,.
Sai s6 trung phuwong mz ctia ham 3.5 s& dugc tinh theo cong thirc
m, = k my (3.6)
2. Ham co dang
Z=X,*tX, (3.7)
trong d6 x,, X, 14 hai dai lugng do truc tiép c6 sai s6 trung phuong twong Gmg 13 m; va m,.
Sai sb trung phwong my ctiia ham 3.7 s& dugc tinh theo cong thirc

mz* = m;* + m,’ (3.8)
Néu m; = m, thi 3.8 s& thanh
m, =m+/2 (3.9)
3. Ham co6 dang
Z=kix; tkoxo + ... + koxy (3.10)
Trong do ki, ko,...., k, 1a nhiing héng $6 con xq, Xa, ..., Xy la nhting dai luong do truc tiép c6 sai sd

trung phuong tuong tng la m;, my,..., my,.
Sai s6 trung phuwong myz ciia cong thirc 3.10 s& dugc tinh theo cong thirc
m;” = (kim;)* + (komy)” + ... + (kam,)? (3.11)
4. Ham co6 dang
Z = 1(x1, X2, ... , Xn) (3.12)
Trong d6 Xy, Xa, ..., X, 12 nhimg dai luong do doc 14p co sai sd trung phuwong tuwong tng 13 m;, my,
., My,
Sai s6 trung phuwong mz ctia ham 3.12 s& duoc tinh theo cong thirc

2 2 2
m2 = a—f-ml + a—f-m2 P m (3.13)
OX, oX, ax

o day cac i 1a cac dao ham riéng ctia ham 3.12 theo timg bién x;, dong vai tro cac hing sd k;
trong cong thuc 3.11.
Vi DU 2.3: Po ban kinh ctiia mot vong tron dugc 45,3cm * 0,4cm. Tinh chu vi vong tron,
sai s trung phuong va sai s6 twong ddi cua chu vi do.
GIAI : Chu vi vong tron duoc tinh theo cong thirc
L=2nr
Thay s6 vao s& dugc:
L=2.3,14.453 cm=284,48 cm.
Chu vi L =2 nr c6 dang ham s6 3.5 nén theo cong thirc 3.6, trudng hop nay sé 1a
mp =2 nm;
Theo dau bai thi m; = 0,4 nén
mp=2.3,14.0,4cm= £2,51lcm
Sai sb tuong d6i cua chu vi vong tron nay 1a
m__ 251 1

L 24848 113
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V. TRI TRUNG BiNH CONG VA SAI SO TRUNG PHUONG CUA NO:

Trong trudng hop chua biét dugc gia tri thuc ctia mot dai lwong nao do, ngudi ta thuong
tién hanh do n lan chinh dai lugng d6 dé nhan duoc n gia tri 1, L, ..l Trong trudng hop nay ro
rang 1a chua thé khang dinh gia tri nao 1 dang hon ca. Do d6 van dé & day 1a can tim trong n ket
qua do 1; mot gia tri c6 thé xem 1a dang tin cdy hon ca, nghia 1a gia tri tim duoc phai co sai sb
trung phuong nho nhat.

V.1. Tri trung binh cong:
Tur n két qua do I; c6 thé nhan dugc
L+l ++ 1, 1]
n
Nhu vy x 1a s6 trung binh cong tinh tir két qua do cta dai luong can tim.
V.2. Sai s6 trung phwong ciia s6 trung binh cong:

S6 trung binh cong cua x c6 thé viét dudi dang

1 1 1

X=—l,+=,+...+=1,

n n n

Nhu vay x 1a ham cuia 1 theo dang 3.10, nén theo cong thirc 3.11 s& c6

=y ) om) o gom )
m;==-m,| +|=-m,| +..+|=-m,
n n n

o day cac ket qua do 1; nhan duoc trong nhiing di¢u kién do giong nhau nén cé sai so dai dién
giong nhau, nghia la

m=m=..=m,=m
Do do
n
hay 1a m - (3.14)

V.3. Tri xdc suit nhit v sai s0 xac suit nhat:
Tu 3.14 cho thay sai sO trung phuong cua tri trung binh cong my nho hon sai so trung

phuong cia mot 1an do Jn lan. biéu do khang dinh tri trung binh cong x tinh tir két qua do 1; 1a
dang tin cdy nhat.

Trong toan hoc, tri dang tin cdy nhat con goi 1a tri xac suat nhat. Cho nén x ciing con dugc
goi 1a tri xac suat nhat

V.4. Cong thirc tinh sai s6 trung phwong trong truwong hop dung tri trung binh x thay gia

tri thue X ciia dai lwong cin do:

Trong trudng hop khong biét gia tri thuc X cia dai lugng do thi khong thé tinh duogc sai s6
theo 3.1, do d6 khong thé tinh dugc sai s6 trung phuong m theo cong thirc 3.3, nhung ludn ludn
tim duoc cac hiéu

li-x=wv; (315)

Vi x con duoc goi 1 tri xac sudt nhat va 3.15 c¢6 dang gidng nhu 3.1 nén v tinh theo 3.15
duoc goi 1a sai s6 xac suit nhat. Sai s6 xac suét v ngoai cac tinh chat gidng sai sd thuc A con ¢
tinh chat dic biét Ia [v]=0voi bét ky s 1an do n bang bao nhiéu.

Trong ly thuyét sai s6 ngudi ta da chimg minh duoc 13 ¢6 thé dung sai s6 xac suit nhat v dé
tinh sai s6 trung phuong m. Khi dé cong thirc s¢€ 1a

mz\/ v’ (3.16)

n—1

trong do n la s6 lan do. ) . )
VI DU 2.4: Po canh AB tat ca 5‘ lan dugc két qua 1a 43,39m; 48,35m; 48,40m; 48,37m;
48,39m. Tinh gid tri trung binh cdng chiéu dai canh AB va sai s6 trung phuong cua no.
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GIAI: Viéc tinh x va m, m, tién hanh & bang duéi day.

Thir ty do [ (m) v (cm) v Tinh x va m
1 48,39 +1 1
[I] 24190

2 48,35 3 9 X="==—"F—=4838m
3 48,40 +2 4 >

m =\/ V1l £S:iZCm
4 48,37 -1 1 n-1 V4

m

5 48,39 +1 1 mx zﬁz—ziO,gcm
> 241,90 0 16
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CHUONG Il , ‘ .
DINH HUONG BbUONG THANG

I. KHAI NIEM:

Mot duong thang mudn dugc xac dinh 1én ban dd can phai biét chiéu dai va hudng cua no.
Trong do dac, dé dinh huéng moét dudng thang ngudi ta dd qui udc chon mot hudng lam chuan:
hudéng Nam Bic cta duong kinh tuyén qua dat. Dua vao huéng chuan nay dé xac dinh hudng cua
mot duong thang.

II. GOC PHUONG VI (A):

I1.1. Pinh nghia. B
Goc phuong vi ciia mot dudng thing 13 mot goc bang ké Hinh III.1
tir hudng Béc theo chiéu kim dong hd dén hudng ciia duong
thang do.
Goc phuong vi duong thang MN 1a goc A. A ¢6 gia trj tir ? A
0° < A <360° (hinh IIL1). M
I1.2. Tinh chit.
- Néu goc phuong vi 1dy kinh tuyén ctia qua dat lam chuan thi
duogc goi 1a géc phuong vi thuc.Géc phuong vi thyuc N
mubn duoc xac dinh phai tién hanh do dac thién van.
- Néu goc phuong vi cua mot duong thang néu iy huéng thuc 4 tir Bic
cua kinh tuyén tir lam chuan s€ duogc goi 1a géc phuong vi tu
(hinh II1.2). ’ 5
Kinh tuyén thyc va kinh tuyén tir thuong khong trung nhau ma
tao v61 nhau thanh mdt goc 1éch 6 va dugc goi 1a goc tur thién.
Néu kim nam cham léch vé phia Pong cua kinh tuyén thuc
thi 8 c6 tén goi 13 “gbc tir thién Pong” va c6 dau +. Néu kim
nam cham léch vé phia Ty thi § ¢6 tén goi 1 “gdc tir thién
Tay” va c¢6 ddu am (-). Do d¢ tir thién & bién dong theo vi tri dia
ly, theo Hinh III1.2

tinh hinh dia chat, va cac bién dong trén
mat troi: gia tri va dau cia § thudng dugc ghi chi
vao phia dudi tim ban do: d6 1a gia tri trung binh
ctia § ¢ trong viing nam trong pham vi ciia to ban
do.

- P gan kinh tuyén:

Xét hai diém A va B trén miat dit co cing
vi d0 @. Vi cac duong kinh tuyén gip nhau ¢ hai ~ Hinh I11.3a
cuc ciia qua dat, nén cac kinh tuyén di qua A va
B thuong khong song song nhau ma hop véi nhau
thanh mot goc v, goc y nay duoc goi 1a do gan
kinh tuyén (hinh II1.3a). Vi AB = d 13 mot cung
nho so voi kich thude cua qua dat nén ta c6 thé
xem AB la mdt cung tron tdm T ban kinh AT va

vithé: y = 4
AT
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Xét tam gidc vudng ATO tai A ta co:

AT = AO.tg(90° - ) = R.cotgp = R
tg

d
Vay y=—.tgo.
y Y R ge
Tai Ha Noi:
¢ =21°v6id=1 km thi:
y' =Ltg21°. 2062665 =12 /Km.
) 6371 o
 Két qua tinh trén déy cho thay rang khi do dac trén mét khu vuc nho; khoang cach gitra hai
diém khong 16n 1am thi c¢6 thé coi nhu duong kinh tuyén tai moi diém trén mat dat déu song song
nhau.
- Géc phuong vi thuan va goc phuong vi nghich: Vi dudng thing c¢6 hai huéng thuan va
nghich, vi du huéng MN va NM (hinh II1.3b).

AMN Anm

Hinh II1.3b

Vay duong thang nay c6 hai goc phuong vi Ay va Axm:

Anm : goc phuong vi thudn.
Amn : goc phuong vi nghich.

Néu bo qua do gan kinh tuyén:
Amn = Anu + 180°.

III. GOC HAI PHUONG (R):

II1.1. Pinh nghia. i . )
Goc hai phuong cua mot duong thang la mot goc bang dugc tinh tir huéng Bac hay huong
Nam t6i hudng cua dudng thing d6. Goc hai phuong duoc ki hiéu 14 chit R, c6 gia tri: 0° <R <

90° (hinh I11.4). 4 2

B vV I

Tay Dong

Rap Bac Bic

B

A R >

' Tay Dong

\{AC Nam Nam
C il I

_______________________________________ Hnh L4

31
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Trong do dac c6 huéng Nam Bic va boéng Tay dugc chia lam 4 phan thur:
- Phan tr thor I : hudng Dong Bac.
- Phan tr the I : huong Dong Nam.
- Phan tur thu III : huong Tay Nam.
- Phan tir tha IV @ huéng Tay Bac. i ) ) ) i
Goc hai phuong cia duong thang néu hudng vé phia Bac s€ lay hudng Bac lam chuan
(Rap).
Goc hai phuong cuia duong thang néu hudng vé phia Nam s€ lay hudéng Nam lam chuan
(Rac).
II1.2. Tinh chat géc hai phuwong cia mét dwong thang: gom goc hai phuong thuc (R) va goc
hai phuong tir (r), hai géc nay chénh nhau mdt goc 6.

IV. GOC DINH HUONG (0):
IV.1. Dinh nghia:

Néu chon hudng géc la kinh tuyén truc ctia mai chiéu, tac 1 truc x, ta c¢6 khai niém goc
dinh hudéng (hinh IIL.5a).

Goc dinh huéng o cua mot duong thang 1a gbc bang tinh tir huéng Bic cua kinh tuyén truc
theo chiéu kim dong h6 dén hudng duong thang.

IV.2. Tinh chit:

Goc dinh hudng c6 gia tri tr 0 dén 360°. Khac véi goc phuong vi , goc dinh huéng khong
thay d6i tai cac diém khac nhau ctia mot dudng thang. Pic diém nay lam cho viéc st dung goc
dinh hudng tré nén thuan tié€n trong tinh toén toa do.

Kinh tuyén truc chinh 1a mot kinh tuyén thuc ¢ gitta mui chiéu, do vay tali mot diém trén
duong théng no6i chung goc dinh huéng va goéc phuong vi thuc khac nhau mot luong bé'mg do hoi
tu kinh tuyén giira kinh tuyén thuc di qua diém d6 va kinh tuyén truc, nghia 1a oo = A + A , tly
theo vi tri twong quan giita hai kinh tuyén (o : 14 goc dinh huéng; A : 13 goc phuong vi, A : d6 tu
kinh tuyén).

Géc dinh huéng nguoc cia doan thing AB duogc ky hiéu 13 aga = asp + 180° (hinh IIL.5b).
Déu + hay - dugc chon sao cho gid trj aga nim trong khoang tir 0 dén 360°.

IV.3. Tinh chuvén goc dinh huwéng:
Dé tinh chuyén cac goc dmh hudng ta can biét lién hé giira goc bang va goc dinh hudng. T

hinh II1.5b dé dang tim dwoc méi lién hé nay bang cac cong thirc tong quat: o3 =
a2 + b+ 180°
hO;ﬁC O3 = A2 - bp + 1800

trong d6 b' va b twong mg 13 goc bang & bén trai hodc bén phai dwong chuyén ndi cac diém 1, 2,
3,....

Lay dau cong hodc dau trir sao cho gid tri ciia o tinh dugc ludn ludn & trong khoang tir 0
dén 360°.

Gitra cac goc phuong vi va cac goc dinh huong cua duong thang c6 mot mdi lién hé véi
nhau tiiy thudc vao twong quan giita kinh tuyén thuc kinh tuyen tir va kinh tuyén tryc, tirc 1a gia
tri d6 1éch tir & va do hoi tu kinh tuyén y. Trén mdi to ban d6 nguoi ta déu cho biét gia tri trung
binh cta cac dai lugng nay.
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X
X X
o OAB
=
2
Q
aAB §
N
~TA &
X X X X X
BT 023

’ )
OlAB a2 o34
T 4
3
p \\f/

aBA

A
3
b)

Hinh IIL.5
V. SU LIEN QUAN GIUA GOC DPINH HUONG(() va GOC HAI PHUONG (R):

Biét duogc tri s6 cua goc dinh hudng hay tri sb ciia goc hai phuong ta c¢6 thé hoan chuyén tir

gbc nay qua goc kia dugc (hinh I11.6).
|

f I

23% OF
1)
Il
=

3
\OL
L
\R a=180"-R

11
B v B
R
\ v
Hinh I11.6
N N\ @
11 " 1/
1

a=180"+R a=360"-R
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VL. BAL TOAN THUAN NGHICH TRONG PO DAC:
Trong do dac, dé tinh toa do cac di€ém, ta cd dang tinh toan co ban sau:

VI.1. Bai toan thuin: (hinh III.7a)
q Biét toa do diém A (xa, ya), biét khoang cach Sag, biét goc dinh hudéng oap. Tim toa dd
diém B.

Ax va Ay duoc goi la sb gia toa do.

AX = SAB.COSOLAB.
Ay = SAB.SINOLAB.

XB = XA T AX X
yB=Yya + Ay
Thi du:
X = 2540,806 m
A Tim toa d0 B
y=4132,530 m
Sap=403,74m; op=109"5342".
y
a
Gidi: )
Ax = 403,74.c0s109°53 42" = - 137,392 m.
Ay =403,74.5in109°53'42" = + 379,644 m. X :
' OwmN 7
Xg = 2540,800 m + (-137,392) = 2403,414 m. XM M\v S ?
B { yp = 4132,530 m + 379,644 = 4512,174 m. Ax{ w
V1.2.B hich B oo ' N
.2. Bai toan nghich: . i
Cho hai diém M va N ¢6 toa d¢ (hinh IIL.7b): Ay
x =3019,754 m. X =2744,538 m. ; '
b b M N
y=5248032m. N { y=5647,226 m. D) Y Ny

Tim chiéu dai Sy va o.
AX =XN-XM=-275,216 m. Hinh II1.7
Ay =yN-ym=1399,194 m.

= Thudc goc phan tu thi 1T

A
R,y =ARCtg|~Y|=55°2500"

AX
Nhung ¢ ddy ta thiy khi Ax va Ay ¢6 dau khong gidng nhau; luc d6 thi Ry ¢ ddy chi méi Ja
goc hai phuong; gio day ta phai chuyén doi goc hai phuong nay ra thanh goc dinh hudéng. Mudn
chuyén C‘Iéi ta phai xem canh MN nam & phan tu thd may. Khi Ax < 0 va Ay > 0 thi MN nam
trong phan tu thu II; vay:
oy = 180° - 55°25°00” = 124°35°00”

Sun = +/AX? + Ay ? = 484,87 m.
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VII. DUNG CU PO GOC PHUONG VI TU:
A. MO TA KIEM NGHIEM, PE PO GOC PHUONG VI TU, NGUOI TA DUNG
MOT DUNG CU DON GIAN LA DIA BAN:

Pia ban gém cac bd phan chinh nhu sau:

1. Kim tir:

Lam bfmg nam chm; c6 dang mii tén hay hinh thoi, dau Bic thuong son mau den, xanh
hay vang, con dau Nam thudng dugc son tring. Riéng dau Nam con thuong duoc gin cac khoanh
day dong de gitip can bang thanh nam cham (dleu chinh d6 tr khuynh). Kim dugc quay ty do trén
mdt truc ¢d dinh (thudng truc nay dugc 1am bang Saphir hay mot hop kim that cing).

Khi khong dung dia ban nita, ta phai vin chét khoa kim lai dé bao quan cho kim khong bi
liic lac va chan dong sinh ra hu hong.

2. Hop dia ban:

Hop thudng 1am bang hop kim khong c6 tinh tir, mat trén lam bang kiéng, bén trong 1 vong
khéc do. Néu dja ban duogc dung dé do gb6c phuong vi thi vong chia d§ duoc khéc theo hinh II1.8a,
con néu dia ban do goc hai phuong thi theo hinh III.8b.

Pau xanh vang

Pau xanh
vang

Khoanh déy
dong

Dau tring

Hinh 11182 Dautrang o T18b

3. Bd phin nhim:

Bo phan nhim cua dia ban ciing gdm c6 hai bd phan: 16 chiéu mén, dinh rudi (giéng nhu
cua song).

4. Bot nudc:

Gitp thing bang dia ban,lac d6 kim nam chiam nhdy, xac dinh hudng Béc chinh xac hon.

5. Kiém nghiém dia ban:

Dé sir dung dat két qua tot, dia ban phai duoc kiém nghiém:

+ Ngoai kim nam cham, khong c¢6 by phan nao dugc lam bé'mg kim loai c6 tir tinh. Dé
kiém nghiém, ta dit 2 dia ban gan sat nhau, xem kim trén dia ban c6 dao dong khong, néu khong
thi dat yéu cau.

% Kim nam chiam phai nam ngang. Dit dia ban nam ngang (nho bot nudc trén dia ban dé
kiém tra) néu thay kim nam ngang thi duoc con néu kim nam chénh thi dung tay xé dich cudn day
ddng t6i lui dé hiéu chinh.

< Kim nam cham phai that nhay. Nhay ¢ day c6 nghia la khi cho kim dao dong thi khi
lac ngung lai phai nam & cting mot vi tri.

Pé kiém nghiém, ta lam nhu sau:
Pé dia ban nam céan bang, cho kim dimg yén, ding mot que sat dé gan dia ban dé lam
cho kim di chuyen sau do lay que sat ra xa, xem kim nam cham di dong. Sau nhiéu lan xem khi
kim dung yén c6 nam dung vi tri lic dau khong; néu ding thi kim nam cham rét nhay.
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% Truc quay kim nam cham phai cung tam vdi vong chia dg.
¢ Truc hinh hoc cua kim nam cham phai trung voi truc Bic Nam cia no:

Klem nghiém bang cach dung mot dia ban mau (thét chinh xac) dé do goc phuong vi cua
mot canh, r0i 14y dia ban can kiém tra do lai goc phuong vi nay. Néu tri sé do cta hai dia ban
gidng nhau thi dia ban duoc kiém nghiém dat yeu cau

% Duodng nhim phai di qua duong 0° - 180° trén vong chia do cua dia ban.
Dé kiém nghiém, ta giaing mot ddy to rat nho qua khe nhim va khe quan sat rdi nhin tir
trén cao xubng xem day to co tring voi duong 0° - 180° khong; néu trang thi tdt.
¢ Cac vach chia d¢ trén vong chia d¢ phai déu nhau.
Kiém tra bang cach diung Compa dé do cac khoang chia.
B. PO GOC BANG DIA BAN:
Dung dia ban dé do gbc phuong vi cia mot canh, ta c6 3 cach cAm nhu sau:
% Trai théng dia ban ra, can béng, chiéu truc va doc s tai diu Bic (diu xanh vang) cua
kim nam cham (tuc la huéng vach 0° vé muc tiéu, hinh III 9a).
% Mo ndp va hop dia ban ra 1 goc khoang 135°, doc tri sb tai dau Béc (diu xanh vang)
kim nam chdm (cting huéng vach 0° vé muc tleu hinh III. 9b)
% Mo nap va hop dia ban ra 1 goc 45°, doc tri sb tai ddu Nam (dau tring) kim nam cham

(tire 1 huéng vach 180° vé muc tiéu, hinh II1. 9c)

Hop Nép
Hudng ngam \7 /
e ey e~ S >
Hinh II1.9a
Nép
45°

Hinh II1.9b Hinh I11.9¢

Cach ghi két qua: q
Thi du dat may tai diém O ta do cac goc phuong vi ciia cdc canh OA, OB, OC va tinh

goc bang AOB, BOC, COA.

Hinh III.10
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SO PO GOC BANG DIA BAN

Piém dat | Piém | Goc phuong Goc bing Ghi chti
may do vi
A 36°15
7 B A
3615
0 B 112°30

3615 v

C 230°45 = B
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CHUONG IV:

PO CHIEU DAI

I. KHAI NIEM DO CHIEU DAI:

Po chiéu dai 1a mdt trong nhimg cong tac co ban cua trac dia. Chiéu dai nam ngang cua mot
doan thang 1a mot trong nhimg so liéu can thiét dé xac dinh mit bang cua cac doan thang.

Tuy theo yéu ciu chinh xac va diéu kién dia hinh cu thé ma chon phwong phap va dung cu
do thich hop.

- Po chiéu dai bang budc chan

- Po chiéu dai béng thude day, thude thép

- Po chiéu dai bang day do thi cy (mdy thiy binh va kinh vi)

- Po chiéu dai bang séng vo tuyén va song anh sang.

Mubn do chiéu dai cia mot doan thang bat ky trén mit dat ta phai do chiéu dai giita hai dau
ctia doan thiang 4y dé qui chiéu dai ndy thanh chiéu dai nim trong mit phang nim ngang. Vi du
phai do chiéu dai ciia doan AB, trong do dac chiéu dai ciia AB khong phai 1a doan thang ndi lién
hai diém A va B ma 13 hinh chiéu AB' ciia AB xudng mit phing ndm ngang (hinh IV-1)

B
M
A ' B
______ PN O o2
Hinh IV.1

¢ CAC BUOC CHUAN BI GOM: Danh dau diém va déng dudng thing.
1. DANH DAU DIEM TREN MAT DAT:

Budc dau tién cua cong tic do vé ban do 1 chon diém va danh dau diém trén mat dat. Tuy
theo yéu cau do v& va tinh hinh dia chit ctia khu vuc ma chon vi tri diém thich hop va déanh dau
chung béng cac loai coc, mdc khac nhau, dé chung co thé ton tai duge trong sudt qué trinh do vé
va ca qua trinh khai thac sir dung ban do sau nay.

Néu coc str dung trong thoi gian ngan do vé thi ding coc gb c6 tiét dién tron hodc vudng co
duong kinh hodc canh 13 4+ 10cm, dai 40 +60cm dau vot nhon mot dau kia cua bang phing trén
c6 dong dinh (hinh IV-2).

| 5+10
410 +
Ranh tHoat
nudce 60
a) b) c) d)
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Dé chéng muc, mot co thé quét hic in hodc dbt chay xém mat ngoai phan chon chim dudi dét

Khi can bao luu 1au dai c6 thé dung coc bé tong (hinh IV-2b): c6 loai méc bé tong tiét dién
vuong 10 x 10cm giira c6 16i thép, c6 hai loai tiét dién tam giac mdi canh 15c¢m, c6 loai coc bé
tong hinh chop cut (hinh IV-2c¢ va [V-2d).

Coc dugc chon chit dudi dat, chi dé nho 1én mat dat 10cm, trén mit coc ¢d ghi s6 hiéu coc
bang son hodc khic chim. Xung quanh chén méc phat quang cdy co, dao ranh thoat nudc va vé so
d6 vi tri chon mbc dé dé tim khi sir dung.

I11. TIEU NHAM VA DONG DUONG THANG:

II1L1. Tiéu nhim:

Dé tir xa ngdm t6i coc mdc duoc dé dang, can dung mot sao tiéu thing dimg ngiy trén tim
mbc: do 1a mot sao dai bﬁng g0, co chiéu dai 2+3m, mot dau vot nhon duoge boc béng dot thép;
than sdo son hai mau tring, d6 theo timg khoang 50cm (hinh IV-3a). Dé gitr cho sdo tiéu ding
thang trén than mbc can chang day hodc chdng bang chan ba gd (hinh IV-3b).

+ ~

50cm

200cm

a) A

" Hinh IV-3

I11.2. Xdc dinh dwong thing giira hai diém thong nhau:

a) Dong duong thang bang mdt thuong: Gia si can xac dinh duong thang qua 2 diém A
va B ngam thong nhau, truéc hét dung 2 sio tiéu thang ding trén 2 diém d6. Mot nguoi ding
cach sao A khoang 2+3m, ngam vé sao B sao cho sao A che lap sao B (hinh IV-3"), dong thoi
diéu khién sao C di dong cho t&i khi sio A che 1ap sao C: A, C, B thang hang. Lam tuong tu cho
dénsao D, E ...

b)

Hinh IV-3’

Truong hop can kéo dai AB, ngudi ta cling 1am tuwong tu, xem hinh IV-4 sau déy.
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Hinh IV-4

b) Déng bang mdy: Mudn viéc xdc dinh duong thang c6 do chinh xéc cao, ta dat may
kinh vi (xem chuong VI) tai coc A, ngam sao B bang day gitra cua ludi chir thap trong dng kinh
ctia may (hinh IV-5) sau d6 diéu khién céc tiéu C, D ... ndm trén huéng ngam d6 cta may.

C D

Hinh IV-5

111.3. Xé4c dinh duong thing giita hai diém khong thong nhau:
a) Truong hop qua go, doi: Giita A va B 1a mot qua doi, tir A khong ngam thong qua B.
Can xéc dinh cac vi tri trung gian C va D thang hang v6i A va B (hinh IV-6).
Trinh ty tién hanh nhu sau: Dung 2 sao tiéu thang ding tai A va B. Mot nguol cam sao tiéu
C; dimg & suon ddi ngam thong véi B va diéu khién sao tiéu D, thang hang v6i C,B, dong thoi D;
ngém thong duge voi A. Nguoi cam sdo tiéu D; diéu khién sao C; di dong to1 vi tri C» thang hang
vOi A, Dy, va dong thoi C; ngam thong duge voi B. Nguoi cam sdo tidu C; diéu khién sdo tiéu D,
di chuyén téi vi tri D, thang hang v&i C,B, dong thoi D, ngam thong duoc téi A. Ctr 1am dan nhu
vy cho t&i khi 3 sao tiéu A, C, D va C, D, B dong thoi thang hang thi lac d6 4 sao A, B, C, D
cling ndm trén mot dudng thang.
b) Truong hop qua khe sdu, khe mii: Khi can xac dinh dudng thang vuot qua thung
ling, khe sdu ta ciing tién hanh tuong ty: trudc hét, cim 2 sio A va B va dung mét
diéu khién cam sao 1 thang hang véi A va B (hinh IV.7).
Ngam hudng B-1 dé cim sao 2 thiang hang véi B-1, tiép tuc ngam theo chiéu mii tém, xac dinh
cac diém 3, 4, ... Kiém tra lai tir hudéng A sang hudng B vi tri cac sao 5, 4, ....
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Doi hoac go

=Dy Hinh IV-6

Hinh IV-7

¢) Truong hop qua chudng ngai vat: Néu gitta A va B la chudng ngai vat nhu nha cra,
cong trinh cao, ta co thé ap dung phuong phap sau dé xac dinh duong thang.

Gia st M va N 1a diém nam trén duong AB (hinh IV.8). Dé xac dinh M va N, nguoi ta
phong mot dudng phu Ax; goi b 1a chan duong vudng goc ha tir B xudng Ax va m, n 1a chan
duong vudng goc ha tir M va N xubng Ax. Theo dinh 1y vé cac dudng thang song song, ta co két
qua sau:

Mm _B—b Am
Ab (4-1)
A M N B
Nn = Bb -An
Ab (4-2) m
n
b X
Hinh IV-8
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Tir d6 suy ra cach xac dinh M va N nhu sau: trude hét dung may kinh vi (xem chwong VI)
hoac ¢ke guong phang xac dinh b, chan dudng vudng goc ha tr B xubng Ax. Trén Ax, chon 2
diém m va n bat ky va do lay cac doan Bb, Am, Ab, An r6i dung cac cong thirc (4-1) va (4- 2)de
tim ra Mn va Nn. Tai m va n, dong cac dudng vudng goc voi Ax va do liy cac doan mM va nN dé
dong cac coc M, N: lac nay M va N nam trén duong thang AB.
¢ TIEN HANH PO:

IV. PO CHIEU DAI BANG PHUONG PHAP TRUC TIEP:

IV.1. Dung cu do:

a) Thudéc vai: Thude vai 13 loai thude co bé rong khoang 1,5cm, diy khoang 0,4mm,
dugc dét bang soi bén kim loai hodc thiy tinh cyc nhd dé ting do chiu kéo. chidu dai thudc
thuong 1a S5Sm, 10m, 20m, 50m. Thudc dugc chia vach tdi centimet va ghi ) trng mét mot. Thudce
vai bi co ddn nhiéu nén d16 chinh x4c thip, thudc duoc cudn trong mot hop nhwa co tay quay dé
dé dang cuon thudc.

b) Thuéc thép: loai nay dugc lam bang thép ban mong, day khoang 0,4mm, rong khoang
15+20mm, chiéu dai thudce tir 5m + 50m. Trén thuoc chia vach t61 centimet va ghi so timg met
mot, gan dau va cubi thuéde duoc khic téi milimet. Thudce thép do voi do chinh xac la
1:1000+1:3000 goi 1a thudc c6 dd chinh xac trung binh. Thudc thép do véi do chinh xac dat toi
1:20000 goi 1a thude c¢6 do chinh xéc cao.

Hai dau thudc co vong ddngdé kéo cing thudc khi do; can luu y véi vach 9m c6 khi duogc
khic ¢ ngay ddu vong dong; kiéu nay dung thuan tién khi do chiéu dai ¢ cac cong trinh néu phai
dat dau thudce sat vao tuong. Trong khi do khong dé thudce bi xoan; khi chuyén thuéc khong dé
mdt thudc cham vao mat dat hodc dé thudc rdi hinh s6 8. Khi do xong phai lau chui sach hai mat
thudc, boi mé 1én hai mit rdi cudn vao trong khung thép.

¢) Thude day: 1a loai thudc co thé 1am bang thép hodc bang inva (inva 1a loai hop kim
dic biét co hé sb co dan rat nho, gém 64% sit va 36% niken). Puong kinh cua né l1a 1,65mm, dai
24 hodc 48m. Phan cudi day do, dugc gan vao thang thude co chia dén milimet trong khoang tir 0
dén 8cm, hodc 10cm.

Chiéu dai cua thudc day 1a chiéu dai giita 2 vach khong. Thudc thép day cé thé do voi do
chinh xéc dat toi 1:250000.

d) Que sdt: que st thuong dai 50 dén 60cm v6i dudng kinh 0,4 + 0,5cm. Que sét dung
dé danh dau s6 1an dat thude. Mbi bd que st thuong 6 hodc 11 que.

IV.2. Phuong phép do chidu dai biing thuérc:

IV.2.1. Do chiéu dai bang thuéc thép véi dé chinh xdc trung binh:

Bién ché nhém do gom 3 ngudi: 2 ngudi cing thude mot nguoi ghi s6; cac dung cu can thiét
1a thude thép, sio tiéu, bd que sit va sb ghi.

a) Trén khu dat bang:

Trudce hét, dung 2 sdo tiéu & hai dau dudng thang can do A va B; dung phuong phap dong
duong thang dé xac dinh ra vai diém trung gian thang hang v61 A va B va dung sao ti€u trén cac
diém d6. Trinh tu thao tic nhu sau: mot nguoi cam dau thude co vach Om - goi la ngudi di "sau",
dat "0" tai tAm coc A va gitr dau thudce bang mot que sit cam trén tam coc A; mot nguoi cang dau
kia cua thudc - goi la nguoi di "trude" - cam 10 que st (gia s dung bd 11 que). Nguoi "sau"
ngim cac tidu va diéu khién nguoi "trudc” xé dich dau thudc sao cho toan than thudc nam trén
duong thang AB va ra hiéu 1énh "cing thudc". Khi nghe hiéu 1énh nay, nguoi "trudc" cang thudce
bang mot lyc vira phai va cam 1 que sit tai vach 20m va tra 16i " xong".

Nguoi "sau' ' nhd que sat ta1 A, nguoi "truge dé lai 1 que cim xuong dat, ca hai cing nang
thudc tién vé B. Khi ngu’cn "sau" to1 chd que sat ma nguol trudc cam lai thi hd dung va lai dat
vach "0" ctia thudc vao vi tri que sat, diéu khién nguoi "truéc” xé dich dau thude cho thude thing
hang trén AB 10i thao tac lap lai nhu lan dat thude the nhat. Ct lam nhu vay cho t&1 khi nguoi
"trude" hét bo que sat, tirc 1a nguoi "sau" cé trong tay 10 que thi doan di do twong tng lan dat
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thude (10 1an x 20m = 200m): lic d6 nguoi "sau" dua 10 que cho nguoi "trudce" tiép tuc do, va
ngudi ghi s6 cin clr vao sé 1an trao que dé danh dau vao so.

Khi doan cudi cing ngan hon chiéu dai thi phai cin ctr vao tim coc B 1am chuan dé doc sé
trén thudce.

Gia sir sau khi do xong doan thang AB, trong s6 ghi dugc 1 1an trao que, s6 que st con
trong tay nguoi "trude" 14 5 que va doan 16 cudi cung doc dugc 13 12,23m thi chiéu dai doan AB
sé la:

20m x 10lan +20m x 5 + 12,23m = 312,23m

Dé kiém tra va nang cao két qua do, phai tién hanh do 2 lan "do di" va "do vé&" theo hai
chiéu nguoc nhau (tir A toi B va tir B vé A).

Do chinh xac cua két qua do dugce danh gia bang sai s twong dbi tinh theo cong thirc

Ad _ da —dua (4-3)
d d,
trong do:

dg; : 12 chiéu dai 1an "do di"; dyz : - chiéu dai 1an "do Ve" dw : gia tri trung binh cua hai lan
"do di" va "do ve".

Phuong phép do chiéu dai trén ddy c6 thé dat d6 chinh xac 1:2000. Tuy theo yéu cau do
chinh xac do v& ma két qua do chiéu dai phai dat mot sb chinh xac dugc qui dinh trong Quy pham

do dac. Néu sai so Fd tinh & cong thirc 4-3 nam trong pham vi chép thi lay gia tri trung binh dg,

lam két qua cudi cung.
b) Trén khu dat déc:

Dbi voi dia hinh do ¢6 do ddc thi cac chidu dai do phai quy vé chidu dai nim ngang dé dua
1én ban dd hoic mat ct, vi thé khi mat dét doc, can co thém dung cu diéu chinh thudc vé vi tri
nam ngang; bolasd ong thuy gin vao thudc g0, ¢6 tén goi 12 nivo tho né.

Gia sir can do chiéu dai nam ngang d gitta A va B; huéng do xudng déc tir A vé B (hinh
1V.9).

day doi

Hinh IV-9

Dt dau "0" cua thudce tai A, dau kia treo qua doi, trén mat thudc dat nivo. Nang hoac ha
dau thudc dé dua bot & ong thuy nho vao gitra ong, lac do thude nam ngang; cang thudc va qua doi
roi vao mot diém, danh dau diém do6 va chuyén thude do tlep vé hudng B.

Khl'd(_) dbc mat dat qué 16n, va do doc tuong ddi déu, nguoi ta do tryc tiép chiéu dai
nghiéng d va do goc doc V clia mat dat, sé tinh duoc chidu dai nim ngang theo cong thirc

d=d xcosV

Dé do goc V clia mat dat, dung mot loai dung cu don gian nhu 6 hinh IV-10. Mubdn do goc
dbc V, can dung dung cu nay trén diém A, do 13y chiéu cao i , r0i dung mot sao c6 chiéu cao 1a i
trén dlem B. Quay hudng ngam vao dau mut cia sdo, lic nay day doi treo trén thude chin vao
mot sd doc trén ban do, s6 doc nay chinh 14 gia tri goc déc V ctia mat dat.
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Hinh IV-10

Néu gitta A va B mat dét c6 do déc khong déu, ta chia chiéu dai AB thanh nhiéu doan nho, trong
moi doan nho d§ doc mat dat 1a déu va cling ti€n hanh do nhu trén, ré1 cong két qua lai, ta cé
chiéu dai nam ngang ctia AB (hinh IV-11)

Hinh IV-11

IV.2.2. Po chiéu dai bang thwdc thép véi dp chinh xdc cao:

Thudce thep dung dé do co khoang chia téi milimet. Ding may kinh vi dé dinh tuyén,
trén tuyén ngam cua may, diéu khién nguoi dong coc "phan doan": khoang cach gitra hai coc phén
doan phai nho hon bé dai thudc vai centimet va tdm cac coc phan doan phai nam trén cung mot
duong thang véi hai diém dau va diém cubi A, B. Poan cubi ciing nho hon bé dai thude, phai do
so bo chiéu dai doan nay rdi gan thém doan thudc co khic vach milimet vao déximet tuong tng
trén thude. Vi du, doan cudi ciing do so bd ¢ chiéu dai 6,47m thi doan thuéc khac milimet s& gan
vao déximet tir 6,40m tdi 6,50m.

Trén dau coc phan doan c6 khic vach chuan dé doc sd trén thudce (hinh IV-12).

huéng ngam B

A coc phan doan coc phan doan
Hinh IV-12

Thude dung dé do phai dugce kiém nghiém dé tim ra chiéu dai thyuc cua thudce tng véi luc
cang thudc quy dinh trong diéu kién nhiét do moi truong da biét. Vi vay khi d6 phai co luc ké dé
cing thudc va nhiét ké dé do nhiét do moi truong.

Khi do, 2 nguoi cang thude béng luc ké, dat nhe nhang thudc 1én céc coc phan doan. Theo
hiéu 1énh, ca 2 nguoi dong thoi cing thudc bang mot lyc quy dinh va dé phan c6 khic milimet
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nam trén dinh coc; doi khi thude khong dao déng, ca 2 nguoi doc sb trén thudce bang vach chuan
trén cac coc cung mot luc; 2 s6 doc "dau" va "cubi" thudc phai dugc ghi vao s6 boi 2 ngudi riéng
biét; $6 doc t6i 0,1mm. Mdi phan doan phai do 3 lan lién tuc voi cac gia tri milimet khac nhau.
Nguoi ghi s6 phai tinh ngay ra chiéu dai phan doan vira do sau 3 1an doc sd; so sanh chiéu dai
phan doan nay sau khi c¢6 3 két qua tinh toan: néu 3 gia tri nay khong chénh nhau qua + Imm thi
chap nhan trj s6 trung binh cta 3 gia tri lam chiéu dai phan khoang vira do.

Mai lan doc thudc thi doc nhiét ¢ mot lan. Lam tuong tu cho cac phan doan khac cho tdi
khi do hét chiéu dai AB, ta c6 két qua lan "do di". Sau d6 ddi dau thudc va do theo chiéu nguoc
lai, tirc tir B vé A, ta duoc két qua lan "do vé&".

Khi tinh toan chiéu dai tong cong, can luu y cai chinh céc sai s6 vé nhiét do (AL,), sai sb vé
chiéu dai ban than thudc (Al) va néu do trén mit dat doc phai thém s cai chinh vé do déc mat
dat (Al).

Do céc dinh coc phan doan ¢ d§ cao khac nhau, nén phai dung may thuy binh (chwong V)
do chénh cao h gitta cac coc; vay s6 cai chinh vé d6 ddc Al, dugc tinh theo:

Al,=L-S

Hinh IV-13

Theo hinh IV-13, ta cé:

S=+L*-h?
Trong d6: L - chiéu dai nghiéng do dugc giita 2 coc phan doan; S - chiéu dai nam ngang can
tinh gitra 2 coc phan doan; h - chénh cao gitra 2 coc phan doan; A/, - sy khac nhau giira chiéu dai
nghiéng va chiéu dai nim ngang.

Ta co:
,=L—=+I1?—-h?

Hay la:

h? h*
L R—+ +
2L 8L’

4
Néu h < i thi bo qua $6 hang —, vay s6 cai chinh do doc sé& 1a:
L 10 8L

h 2
AL, =—— 4-4
‘ AT (4-4)
Vay chiéu dai ndm ngang giita 2 coc phan doan la:
h 2
S=L-— 4-5
oL (4-5)

Khi do va tinh toan, lay chinh x4c téi 0,1mm, két qua. cubi cung duoc lay tron téi milimet.
1V.2.4. Nhitng sai s0 thwong gip phdi khi do chiéu dai bang thuéc thép:
a) Sai s0 ciia bdn thin thwée: Trude khi dung thude thép dé do chiéu dai cn phai
kiém nghiém dé tim ra chiéu dai that ctia no.
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Goi /y 1a chiéu dai danh nghia ghi trén thudc, i 1a chiu dai thuc do kiém nghiém tim ra, thi
sai sb cua thudce la:
Alk = lo - lk (4—6)
Sai s6 nay c6 tinh hé thong, phai tim ra tri s6 va dau cta nd dé cai chinh vao két qua do.
Néu mot doan théng duoc do véi n 1an dat thude va doan 1€ con lai 1a r, thi chiéu dai nim ngang
ctia doan thang d6 sau khi hiéu chinh 1a:

Al
S=n~IO—AIk-n+r—|—k-r (4-7)
0
b) Sai s6 do dit thuéc khong thang hang: Do dat thude trong khi do khong thang
hang v61 A va B nén dudng do la mét duong gap khiic, két qua do 16n hon gia tri thyc. Dé giam
b6t anh hudng cua sai s6 ndy, can xac dinh duong thang trude khi do, cac dau thude khong duoc
léch ra ngoai da phong tir 6+dén 12cm (hinh IV-14).

/\
A \o///OB

Hinh IV-14

¢) Sai s6 do thuée bi xoan: Thude thép ban mong thuong hay bi hién tuong xoan
thude 1am cho thude bi co ngan lai, gdy ra sai sb trong két qua do. Vi chiéu dai thudc ngan lai nén
két qua do 16n hon gia tri thuc; vi vay trudce khi do phai dung tay vudt cho phang mit thudc.

d) Sai s6 do thudc bi vong xuong hodc bi vong lén: Sai sb ndy thuong xay ra & mat
dat gb ghé 161 16m (hinh IV-15).

Hinh IV-15

Hién tuong ndy l1am cho két qua do 16n hon gié trj thuc. Dé giam b6t anh hudng cua sai sd
nay, can phai d& thudc khi do qua chd triing; néu mit dt c6 bui ciy, mo dat thi phai san bang. X¢é
ranh dat thudc hodc dat thudce ngang bang.

©) Sai 6 do lyc cang thudc thay doi: Thudc thép co the bi gian dai khi chiu lyc kéo &
hai dau. Dé giam bot anh huong cua sai sd ndy, can c6 lyc ké gan & 2 dau thude, va chi cing
thude bang luc cing tiéu chuan.

f) Sai s6 nhiét d6 méi truong thay doi: Thude thép gidn nd hodc co lai theo sy thay
d6i ctia nhiét do madi trudng; vi vay phai co nhiét ké theo ddi nhiét d trong qua trinh do. S6 cai
chinh nhiét d6 duoc tinh theo:

Al, =al(t-t,) (4-8)
trong d6: oo hé s6 gian nd vi nhi¢t cua thép lam thudc; / chiéu dai thudc; ¢t _nhiét dg khi do; £
_nhiét do khi kiém nghiém thudc.

Biét cac nguyén nhan trén, c6 thé dung cac bién phap do, chon diéu kién do thich hop, tinh
toan hiéu chinh dé ra két qua do dang tin cay nhat.

V. DO KHOANG CACH BANG MAY CO VACH PO KHOANG CACH VA MIA DUNG:

V.1. May c6 vach do khoang cach:

Do la loai may c6 luoi vach do khoang cach trong ong kinh (nhu may kinh vi, may binh

chuan....). Ludi vach nay gém hai vach nam song song va d6i xtmg véi vach ngang cta vach chit
thap (hinh IV-16).
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Hinh IV-16 >

V.2. Mia dung: —

Mia dimg 1a mot loai thude lam bang gd hodc bang hop kim nhe it gidn nd nhiét, dai tir 3
dén 4m, khi di chuyén thuong duoc gép lai hay thu lai, rong tur 8 dén 10cm, mot mit duoc phan
vach bang son den son do theo timg centimet va ghi sd timg déximet, chiéu day giita hai mit mia
khoang tir 1 + 1,5cm,. Phia mit son s6 thuong c6 hai g& ¢ hai mép (hinh IV-17).
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Hinh IV-17
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V.3. Nguyén ly do:
a) Khi tia ngam nam ngang:

Hinh IV-18

Theo hinh IV-18 ta co:
d=do+f+39 (a)
& day d _ khoang cach tir may dén mia; dy _ khoang cach tir tiéu diém dén mia; f _tiéu cy kinh
vat; & _khoang cach tir truc quay cia may dén kinh vat.
Qua hai tam giac dong dang gFp; va QFP ta co:
FT  PQ

. firdotacoco FT= 20 PQ (b)
FO g.p; 9.P,

Vi FT =dy; FO =f; goi doan PQ trén mia la n va khoang cach giira hai vach do g;p; va gp la e, ta

co:

f 1 B B M A 5 X ’ A . A f \ M A \ s 1N M A
d, = ° n . Vif, d va e la hang s6 cia moi may, nén ty s ° la hang s6 va goi l1a hang so

nhan, ky hiéu 1 k, tong s6 (f + 8) cling 13 hang sd va goi 12 hang sé cong, ky hiéu 1a c. Khi do, tir
(a) va (b) ta co:
d=kn+c¢ (4-9)
Pé thuén tién khi do, cac may do khoang cach thuong dugc cAu tao sao cho k=100, v&i cac
may do khoang cach hién dai thudng c6 ¢=0. Do d6 trong thuc té ngudi ta thuong dung cong thirc
d=kn (4-10)
b) Khi tia ngdm nghiéng:
Khi tia ngam nam nghiéng thi khoang cach tinh theo cong thirc (4-10) khong phai la khoang
cach nam ngang (hinh IV-19). Khoang cach nim ngang liic nay c6 thé tinh theo cong thirc tong
quat:

d =kn cos’o + C cosa (4-11)
trong d6: n_ khoang cach doc trén mia khi tia ngdm nam nghiéng; o. _ goc dimg. P |p




Bai Gidang Mén Tric Pac Biii Quang Tuyén:

Céc may do Khoang cach hién dai thuong c6 C=0 nén cong thirc trén c6 thé viét:
d = kn cos’a (4-12)
Mit khéc, cos’o = 1 - sin’a nén (4-12) c6 thé viét:
d=kn +kn sin’a (4-13)

Qua day ta thiy kn sin’a chinh 14 sé hiéu chinh khoang cach Ad do tia ngdm niam nghiéng.
Tri s6 nay c6 thé tra trong bang da lap sin theo bién sb kn va o..

V.4. Phwong phap do:

Pé do khoang cach bang may c6 vach do khoang cach thong thuong va mia dung, phai can
3 ngudi va thém cac dung cu nhu day doi, so ghi. Gia sir do khoang céch giita hai diém A va B,
cac thao tac bao gam:

Dit may dung diém A, dung dy doi dé can bang may. Nguoi dung mia phai dyng sao cho
mia thang ding, vudng goc voi huéng BA va mét trude mia sat voi diém B. Ngudi ngam may

phai diéu chinh va ngdm sao cho nhin rd mat mia. Doc s6 trén mia theo cac vach do khoang cach
a, b, ¢ (hinh IV-20).

Chi so doc trén

vach tré [ ]
Fen e vach trén =
18] 1804 124
|
- 12
vach gitta - vach gitra
SN | g6
1725 -
17
vach duéi - vach d‘“"m\ " 1100
- 1646 -
|
2) 16 | b)
Hinh IV-20

Theo hinh (IV-20 a) ta c6 cac sé doc 1a: a = 1804cm; b = 1725¢m; ¢ = 1646¢cm khi d6 khoang
cach d la:
=100 (a - ¢) = 100 x (1804 - 1646) = 15800mm = 15.8m
Kiém tra tri s6 d6 theo sd doc cua vach giira:
d=2x100(a-b)=2x100(b-c)
=2x100(180,4 - 172,5) =2 x 100 (172,5 - 164,6) = 15,8m.

Dé tién doc s6 va tinh khoang cach, can quay dng kinh, dat vach ngam dudi cua ludi dung
vao ranh gidi gitta hai phan vach deximet ctia mia va doc udc luong hai vach gitta va trén (hinh
IV-20 b).

Néu 1a s6 doc theo tia nim nghiéng thi phai tra bang tim s hiéu chinh Ad=kn'sina. va tinh
khoang cach theo cong thirc (4-13).

Nhu vdy d4 xong nita 1an do thir nhat. Sau khi dao 6ng kinh, do tiép nhu trén s& dugc nita
lan do thtr hai. Néu chénh léch gitra hai tri s6 trong pham vi cho phép, thi l4y tri sb trung binh lam
két qua cia mot 1an do. Po khoang cach theo phuong phap nay thudng cho phép do chinh xéc tir
1:400 dén 1 : 300.
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CHUONG V:
PO PO CAO

I. KHAI NIEM DO CAO:

I.1. Khai niém va h¢ thong dé cao:

Mot diém trén mit dat duoc xac dinh bang toa do dia 1y va do cao. Nhu di néi & chuong I
mat thily chuan 13 mat nude bién trung binh kéo dai qua cac lyc dia va hai dao tao thanh mot mat
cong kin. P9 cao ctia mot diém 1a chiéu dai thang dung (theo phuong cua day doi) ké tir diém d6
to1 mat thuy chuan, day 1a do cao tuyét doi. Mat khac, & mdi diém trén mit dat cing c6 mot mat
thuy chuén di qua n6 goi 1a mit thay chuan gia dinh, nhu vay khoang cach thang dimg tir mot
diém nao d6 t6i mat thiy chuan gia dinh di qua mot diém khéc nita thi goi 1a d6 cao twong ddi
giita hai diém do.

Hiéu d¢ cao giita hai diém 1a khoang cach theo chiéu thang ding giita hai mat thay chuan
di qua hai diém d6 (hinh V-1).

mit binh chuén

Hiéu d¢ cao gitta A va B
mat binh chuan gia dinh

mit thily chuan

Hinh V-1

AA', BB : d6 cao tuyét dbi.
AA’ : hiéu d6 cao giita A va B.

DJ cao tuyét dbi cua diém A ky hi€u 1a Ha. Hi¢u dg cao hay dg chénh cao gitra hai diém A

va B ky hi€u la hyg dugc tinh nhu sau:
Hab - HB -HA r I3 3 \

Nguoi ta xac dinh dd cao tuyét doi, hiéu dg cao gitra 2 diém bang nhiéu phuong phap khac
nhau.

I.2. Cédc nguyén ly do cao:

bo cao la cong tac do dac co ban cia tric dia. P& c6 chénh cao gitra hai diém trén mat dat,
thuong ap dung nhiéu nguyén 1y va dung cu do khac nhau.

a) Do cao hinh hoc: Dya vao tia ngim nam ngang cua may mét loai may trac dia goi la
may binh chuan, dé do truc tiép d6 chénh léch giita hai diém. Phuong phap nay do chinh xéc cao,
dugc dung nhiéu nhat trong cong tac do do cao.

b) Do cao luong gigc: Dung mét may tric dia goi la may kinh vi, dé do gbc nghiéng cua
tia ngam; néu biét khoang cach nim ngang giira hai diém, ding cong thirc luong giac s€ tinh ra
duoc chénh cao. Phuong phap nay cho do chinh x4c thip hon do cao hinh hoc, song né rét tién loi
khi do cao ¢ nhiing vung c6 dia hinh phtre tap.

¢) Do cao dp ké: Dya vao tinh chat "cang 1én cao thi 4p suit cang giam", nguoi ta ding
khi ap ké dé do d6 chénh 4p suat khong khi giita hai diém, tir d6 c¢6 thé tinh dugc chénh giita
chung.
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d) Do cao thiy tinh: Dya vao nguyén ly : mit thoang ctia mot chat 1ong chira trong hai
binh thong nhau luén cao bang nhau", ngudi ta ché tao ra may do cao thuy tinh dé do chénh cao
giita hai diém. Phuong phap nay co do chinh xac kha cao, thuong duoc ung dung trong trac dia
cong trinh (khoang cach 2 dlem can do gan nhau).

e) Do cao vo tuven dién: Dya vao tinh chit phan xa ciia song dién tir, song anh sang
hodc song am, ngudi ta ché ra may do khoang cach (ding) gitra b phan phat song va bo phén
phan xa. May nay s& cho két qua la d6 chénh cao gitra hai dlem

) Po cao co hoc: Phdi hop giira nguyén 1y truyén do co hoc theo phuong ngang va dao
dong cua con lic, nguoi ta ché tao ra may do chénh cao co hoc gin trén xe. My s& ghi lai bang sb
hodc do thi su thay d6i do chénh cao theo quing dudng xe di di chuyén.

Vié¢c lya chon phuong phéap do cao tuy thudc vao diéu kién dia hinh, dia vat cua khu do, vao
dung cu may moc hi¢n c6 va do chinh xac can thiét cua két qua do.

Trong chuong nay gidi thi¢u phuong phap do cao hinh hoc, phuong phap do cao lugng gidc
va phuong phap do cao ap ké.
II. PHUONG PHAP PO CAO HINH HOC VA MAY BINH CHUAN:

I1.1. May do cao va phin loai may do cao:

Céc loai may do cao gdm: Mdy binh chuin (do cao hinh hoc); may kinh vi (do cao lugng
giac)...

Theo d¢ chinh x4c, chia may do cao 1am ba loai:

a) Mdy do cao chinh xdc cao: loai may nay thuong dung dé do cao hang I, II, va dugc sir
dung rong réi trong cdng trinh xay dung, vi du nhu nghién ctu bién dang cong trinh. Cho phép
dat sai so trung phuong do chénh cao h trén mdi kilomet 13 + (0,5 + 1 ,0)mm.

b) Mdy do cao chinh xdc trung binh: Loan may nay thuong ding dé do cao hang III, TV.
May cho phép dat sai s6 trung phuong do chénh cao h trén mdi kilomet 14 + (4,0 + 8,0)mm.

¢) Mdy do cao chinh xdc thap: Loai may nay thudong ding dé do cao ky thuat. May cho
phép dat sai sb trung phuong do chénh cao h trén mdi kilomet 1a £ (15 + 30)mm.

I1.2. May thity chuin (mdy binh chudn):
I1.2.1. Ciu tao:
May binh chuan gdm c6 cac bd phan chinh:
a) Ong kinh: 13 b9 phan quan trong cia may gdm c6 thau kinh, cac 6¢ diéu chinh, day thi
cy, day chir thap. Ong kinh ¢6 thé quay quanh tryc ciia may (hinh V-2).

day thi cu

méy dé may
! day chir thap b)
0
a)
Hinh V-2:
May binh chuan
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Ong thuy: gdm co6 mot ong c6 bot nudc ¢ gitta duge gdn vao bén trén ong kinh cho phép ta thang
bang Ong kinh & vi tri ndm ngang. Dé cin bang bot nudc ngudi ta didu chinh ba dc can bang ¢
dudi b¢ may.

¢) Bé mdy: Ding dé dd dng va nguyén bé may c6 thé xoay quanh mét tryc thang ding
cua may.

d) Oc can may: Néi giira bé may va dé may 1 3 ¢ can. Oc can giup ta dua cac bot nudc
vao gitra, may vao vi tri can bang, tia ngdm nam ngang.

e) Dé mdy: 1a phan trung gian giita bé may va chan ba trén dé may c6 ba dc can bang
may.

I1.2.2. Kiém nghigm va diéu chinh mdy:

Trude khi dem dung, may binh chuan can dugc kiém nghiém ky luong:

- Truc cta 6ng thily dai phai song song véi truc clia ong kinh.

- Truc cua 6ng kinh thang goc véi truc quay clia may.

- Day chir thap nam ngang phai song song véi mat phing nam ngang.

I1.3. Mia do cao:

Mia 1a cdy thudc biang gd hodc kim loai dai khoang 3™, d6i khi nguoi ta dung mia hop dé
kéo ra timg doan dé ting chiéu dai 1én. Mia dung trong do cao goi 1 mia thity chuén, thuong duoc
son mot mit voi hai mau tang den mdi khoang 13 1 centimet, c6 ghi s6 ¢ timg deximet va met, day
mia ung voi Om.

bé tang cuong do tin cdy khi doc $6, c6 loai mia duoc khic phan khoang va ghi s6 & ca hai
mat mia: "mat den" ing vdi cac vach centimet mau den, chit deximet mau do; "mat do" c6 vach
centimet mau do, chir s6 deximet mau den. Pay mia & mit den mg v& vach Om, con day mia &
mit do tng voi sé ghi & mot khoang bang K nao d6 tiiy chon. Tai vi tri bat ky cua than mia, s6
doc & mat d6 va sb6 doc & mat den ludn chénh nhau 1a héng 6 K; nhé ¢ héng s6 chénh 1éch nay
ma ngudi doc dé dang kiém tra s6 doc.

Tuy theo mia dugc khic phan s6 & mot mit hodc hai mit ma nguoi ta phan ra 2 loai mia:
mia mdt mat va mia hai mat.

Ngoai ra con ¢c6 dé mia lam bang gang, nang 1 + 2 khong, ¢ ba chan nhon dé c6 thé bam
chic xuong dat, mit trén c6 nim ban cau dé dyng mia, thong thuong ngudi ta dung dé mia lam
nhu diém trung gian dé chénh cao giita hai diém xa nhau.

II. KY THUAT PO PQ CAO:
II1.1. Hiéu d6 cao giira hai diém:

Gia str can xac dinh hiéu d6 cao (46 chénh cao) giita hai diém A va B trén mat dat, nguoi ta
c6 cac phuong phap sau:

a) Do cao hinh hoc tw gitra:

Phuong phép do cao hinh hoc tir giita dugc tién hanh nhu sau:

- Dung mia thang dimg & hai diém A va B, ¢ day hudng do tir A dén B cho nén goi mia
A 12 "mia sau" (mia ¢ sau hudng di t61) va mia B 1a "mia trude".

- Pt may do cao (may binh chuan) ¢ khoang giita hai mia sao cho dudng ngam tir may
dén A va dén B gan bang nhau, c6 diéu luu ¥ 1a khong can dat ngay trén duong thing qua AB
(hinh V-3). R,

Hinh V3




Bai Gidang Mén Tric Pac Biii Quang Tuyén:

- Quay Ong kinh ngim mia dit & A, dua truc ngdm ctia dng kinh vao vi tri nam ngang, doc
trén mia sb doc a goi la s6 doc sau (sé doc trén mia sau).
- Tuwong tu, quay dng kinh ngdm mia dat & B, doc trén mia sé doc b goi 1a s doc trudc (sb
doc trén mia trudc).
Tir hinh V-3 ta thay:
h=a-b (5-1)
h goi 14 d6 chénh cao cta diém B d6i véi diém A. Nghia 1a chénh cao giita hai diém trudc va sau
béng s6 doc mia sau trir di s6 doc mia trude. Khi diém truée B cao hon diém sau A thi chénh cao
h ¢6 dau duong va nguoc lai, diém trude B thép hon diém sau A thi h mang diu am.
Do cao cua diém B duoc tinh tir d6 cao cia diém A theo cong thuc:
Hg=Ha +h (5-2)
Nghia 13 do cao cta diém trudc bang d6 cao cta diém sau cong v6i chénh cao giita hai diém
sau va diém trudc.
b) Do cao hinh hoc phia trudc:
Dit may thing bang, sao cho tim may trén cing dudng thiang day doi (duong thiang ding)
v6i diém A (hinh V-4).

E Mit nuée gde F

Hinh V-4

Pua truc ngim cua dng kinh vao vi tri ndm ngang, do chidu cao I ctia may va doc trén mia dit
& B s6 doc b. Tir hinh V-4 ta cé:
hAB =1- b (5-3)
h 1a d6 chénh cao cua diém B ddi véi diém A, bfmg chiéu cao cla may tru di s6 doc trén mia.
Chiéu cao may c6 thé do bang mia hodc bang thudc thép. Néu diém trude B cao hon diém sau A
thi chénh cao h mang diu dwong va nguoc lai, h mang dau am.
¢) Pdt mdy ngodi AB: Trong nhiéu trudng hop ta khong thé dat may tai mot diém & gitra
hodc tai mot diém ma ta phai dat ngoai AB nhu hinh V-5. S6 doc trén mia tai A 13 a va s6 doc trén
mia tai B 1a b (¢ ddy hudng di t6i 1a AB) hiéu do cao giita hai diém la:
hAB =a-b
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d) Po chénh cao giita hai diém & xa nhau:

Do tAm nhin cua 6ng kinh bj han ché, nén khoang cach may - mia mgt tram do cling han
ché, téi da chi dat t61 120m; trong khi d6 khoang cach tur mdc da biét do cao t6i méc can tim do
cao thuong rat 16n; muén do chénh cao gilra chiing phai b tri nhiéu tram may lién tiép, nhu hinh
V-6. M 12 mdc da biét do cao, N 1a mdc can tim do cao; M va N 13 hai mdc cach xa nhau.

Tir hinh V-6 ta ¢6: Hinh V-6
h1 = S] -
hz = Sz - T2
h3;=S; -
hn = Sn - Tn
Chénh cao gitra hai moc M va N duoc tinh theo:
h=h;+hy+h3+..+hy = ) h, (5-5)
Vay do cao cia N can tim 1a:
Hy=Hpmth (5-6) )
Thuc chit ctua phép do nay 1a chuyen dd cao tir mdc M qua cac dlem trung gian a, b, c, ... v€

N. Tai tram do 1 , mia A dung trén moc M, con mia B dung trén mdc trung gian a. Sau kh1 do
xong tram 1, chuyen may sang tram 2 thi mia B van dung trén a nhu cii va trd thanh mia sau, con
mia A chuyén sang mdc trung gian b, va tr¢ thanh mia trude. Khi hoan thanh tram do 2 thi méi
duogc chuyén mia B ... Dén tram cudi cing - tht n - thi mia truéc phai dung trén mbc N.

Cac mdc trung gian phai dugc gitr nguyén vi tri trong qua trinh do tram trudc va tram sau
n6; néu vi 1y do nao d6 trong khi chuyén tram may ma moc trung gian bi x€ dich thi phai huy bo
toan bo két qua do tir tram dau va phai do lai tir mbc c¢b dinh M.

Cac moc trung gian chi dugc sir dung trong qua trinh do; chung chi can ton tai tam thoi
trong mot thoi gian ngan, nén thuong dung dé mia lam cac mdc trung gian nay: khi dung mia trén
cac dé mia trung gian nay can nhe nhang, tranh va cham manh lam dé mia bi xé dich, bi lun.

Pé giam bét anh huong cua mot sd sai sb tac dong 1én két qua do thuy chuan (tic 1a do
chénh cao) ngudi cAm mia trude phai wdc luong chon vi tri diat mia sao cho khoang cach tir may
t6i mia trudc x4p xi bang khoang cach tir may téi mia sau.

Toan bd s6 doc mia phai duoc ghi vao "S6 do thuy chuan" bang chir sb rd rang, khong tay
x6a. Néu viét nham phai gach bd va ghi s6 doc dang lén phia trén; vi¢c tinh s6 dugc thuc hién
ngay trén thuc dia. Sau dy 1a mau "S6 do thiy chuan" don gian
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SO PO THUY CHUAN (Bang V.2)

Ngay do: 12 - 08 - 1999 Nguoi do: X
Bat dau 7", két thic 11" Ngudi ghi tinh s6: Y
Tir mbe M t6i mbe N Nguoi kiém tra: Z
Tram Tén S6 doc mia (mm) Khoang cach (m) Chénh Do cao
bo Mébc sau Truéc | Miasau | Mia trude | cao h(m) H (m)
M 2070 80.2 85.6 20.407
I +0.206
A 1992 1864 110.7 108.3
11 +0.145
B 1320 1847 97.6 98.7
I -0.446
C 1962 1766 116.2 119.1
v +0.413
N 1549 20.725
404.7 411.7 +0.318

I11.2. Cac phwong phap do do cao din tuven (doc): (xem bang ghi s6 do)

Pé tién hanh do cao doc, ta phai chuan bi cac coc go, dong khoang cach 100m doc theo
tuyén do. Coc dugc danh dau va ghi chi can than.

Sau khi chuan bj may may, dung cu, ta tién hanh do. Tuy theo chit va sd lugng may méc
hién co, ciing nhu thoi gian do dac va d6 chinh xac can phai dat téi, nguoi ta dung nhiéu phuong
phap do cao dd doc:

a) Phwong phdp déi chiéu cao mdy & méi tram do:

Gia sir ABCD la chiéu doc tuyén cua mot duong do nhu hinh V-7, A 1a mbc khoi dau di co
do cao biét trudc 1a Ha, B, C va D 1a cac coc cach nhau 100m can do do cao. Phuong phap doi
chiéu cao may & mdi tram do nhu sau:

- Pit may o tram I vi tri m: sau khi da chinh may xong ngam mia dit & coc A, doc sé doc
a;. Quay may vé B doc tri sb by.

Hi¢u d0 cao h; gitra A, B theo vi tri m cua may la:

h1 =a - b 1

- Van 6 tram I nhung may dat ¢ vi tri n: doi mdy tir vi tri m dén vi tri n cach khoang 1m,
nhu thé 1am cho chiéu cao may giita hai 1an dat thay ddi. Lam cac dong tac nhu trén dé doc sb doc
a, va by twong tmg ¢ 2 vi tri diém mia tai A va B.

Hi¢u d¢ cao h, gitta A va B thro vi tri n cia may la:

hz =aj- b2
Néu hiéu sb h; va h, 16n hon 4mm thi phai do lai con néu nhé hon 4mm thi chép nhan duoc
va lac do hi¢u do cao h gitra A va B la:
h— h, +h,
2
Biét hiéu d6 cao gitta A va B ta tinh ra dugc d6 cao Hg cta diém B 1a:
Hg#Ha+h

55
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Sau khi da do xong ¢ tram I véi két qua da duoc chép nhén, ta tinh dugce dd cao cua diém B. Dai
méy qua tram II giira hai didm B va C. Bing céc thao tac giéng nhu ¢ tram I, ta tim dwoc hiéu do
cao gitta B va C tir d6 tinh duoc do cao diém C. Tiép tuc cho tram III gitra C va D, tim dugc do
cao diém D.

Khi do dén coc cudi cung ta lai phai kiém tra toan bo két qua, du & mdi tram ta da kiém tra
sai s& cho phép 1a 4mm. Néu goi h; 12 hiéu do cao giira 2 coc & mdi tram may chua ddi chiéu cao;
h, 13 hiéu d6 cao gitta 2 coc & moi tram may da ddi chiéu cao, ta co:

2h=2h
nhung thyc té chiing khong hoan toan bang nhau va chiing s& chénh 1éch nhau 1 sai s Ah la:
Ah = z h1 - z h2
Néu goi Al 12 sai s6 cho phép thi didu kién chu yéu 1a:
Ah'> Ah
trong d6 Ah’ dwoc tinh theo cong thic:

AW =+30 VL (mm)
trong d6 L 1a chiéu dai cta tuyén duong do tinh bang km

b) Phuwong phap dung hai may:

Thi du do d6 cao dan tuyén tir A dén D, véi A 1a mbc cir diém c6 do cao biét trude, va D 1a
coc can tim do cao. V&i phuong phép dung hai ta c6 thé lam:

- B6 tri cho hai may di mot chiéu (tir A dén D).

- Hodc b6 tri cho hai may di nghich chiéu nhau:

+ Nguoi ngam may 1 di tir A dén D.
+ Ngudi ngdm may 2 di tir D dén A.

Néu hai may di nghich chiéu nhau thi khong c6 kiém tra h; & mdi tram.

Phuong phap bé tri hai may di cung mot chidu hay nghich chiéu cung gidng nhu phuong
phap ddi chiéu cao ciia may ¢ mdi tram do, vi nguoi ngam may 1 co thé coi nhu di dit may ¢ cac
tram voi vi tri m: Ly, i, IIIm, . Va nguoi ngam may SO 2 co thé coi nhu da dat may & cac tram
voi vi tri n: I, 1, I, .. Tong s6 h; clia ngudi ngam méy s6 1 phai bang tong s6 h, cia nguol
ngdm may s 2 va néu c6 sai sé6 Ah (Ah = Yh; - h,) thi Ah ciing phai nhoé hon AW (Ah 1a sai s6
giéi han: Ah'=+30 +/L (mm), trong d6 L 1a chiéu dai cua tuyén dudng do tinh bang km) thi két
qua moi duge cong nhan.

¢) Phwong phdp khép kin dwong do véi mét mdy va khéng doi chiéu cao mdy & méi tram do:

Phuong phap nay duoc 4p dung bang cach di tir A di c6 do cao cho sin, theo hudng AB rdi
khép tr& vé A (hinh V-8).

Ha da biét

Hinh V-8

Ta dat cac tram may gitta AB, r6i BC, Cp, .., HA dé 1an luot do dd cao cac coc chinh B, C, D, E,
F, G, H va do lai cao d0 cua coc A dé kiém soat.
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Kiém tra: )
- Hi€u d0 cao h theo 1y thuyét:
2 h 1y thuyéy = 0
- Nhung trong thyc t€ hi¢u d6 cao do duoc la:
Z h(do duoc) <>0
Do do:
, o A h =2 hdo duoe) - 2= hay thuyés
va két qua néu chap nhan dugc thi phai thda:
Ah<ANW  (AN'lasaisb gioi han)
ma:

AR’ =+4400-L + 4-L% (mm)
trong d6: L 1a chiéu dai cua tuyén do tinh bang km.

Phuong phép nay thong thuong dung véi chiéu dai tuyén do khong qua 2km.

d) Phuong phdp di mét chiéu véi mét mdy va & moi tram do khong doi chiéu cao mdy:

Phuong phap nay chi duoc ap dung khi diém dau va diém cubi cia diém do di biét do cao
va tuyén do tuong dbi ngan (dudi 3 km).

Thi du: do do cao dan tuyén tir A dén D v6i A va D 1a hai mdc cao do da biét. Ta dit may
1an luot & cac tram L, 11, III va & tram 111 ta s& tinh duge d6 cao cua diém D goi 1a do cao tai D do
duge Hp®.

D6 cao Hp® do dugc va do cao Hp da biét dung ra phai bang nhau, nhung trong thuc té thi
chung c6 1 sai sb 1a:

Ah = I‘IDdo - HD
Két qua chi duoc chap nhan khi:
Ah < AW
trong do sai s6 gi¢i han Ah’' dugc tinh theo cong thirc sau:

AR’ =+400-L + 4- L% (mm), véi L tinh bing Km.

hay:

Ah' =+20JL (mm), v6i L tinh bang Km



Bai Gidang Mén Tric Pac Biii Quang Tuyén:

VIDU 5.1:
SO PO CAO DAN TUYEN
(Bang V.1)
Tram DPiém S6 doc mia Hiéu Bo Do cao Ghi
do nhim Mia sau | Mia trudc cao tuyét dbi chu
1277
VIII 0793 2500
0310
1 -432
1700 6642 Phuong phap
I 1418 1225 2068 khep kin duong
1136 0810 do
2 +186
1572 1400
1l 1362 1232 2254
0952 1064
3 +117
1890 1520 vill 1
11 1445 1245 2371 ‘
1000 0970
4 +295
1445 1625
v 1090 1150 2666 X 1
0735 0675
5 294
1366 1722 v I
X 1172 1384 2372
0978 1046
6 +134
1360
VIII 1038 2506
0716

Ah = Hgo - Higthuyé = 2506 - 2500 = 6™
L = 0,644 km.

Ah'= 16™

S6 hiéu chinh = -Ah/n = -6/6 = -1 ™"
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BANG HIEU CHINH PO CAO
(Bang V.2)
Tram do | Piém do | Hiéu do cao chua S6 hiéu Hi¢u d¢ cao chua | D cao tuyét
hiéu chinh chinh hiéu chinh ddi
VIII 2500™"
1 -432™" -1 -433™"
| 2067
2 +186 -1 +185
II 2252
3 +117 -1 +116
111 2368
4 +295 -1 +294
v 2662
5 -294 -1 -295
IX 2367
6 +134 -1 +133
VIII 2500

I11.3. Po tric dd ngang:

Dé xac dinh hinh dang ctia mot khdi dat dao hoac dép va tinh duoc thé tich cta no, ta con
phai do d6 cao cac diém nam thang goc véi tuyén dudng do tric do doc; cong tac nay goi 1a tric
d6 ngang. (do tric dd doc 1a do cao din tuyén)

Tir cac diém dic biét trén tuyén duong do tric dd doc, ‘ta dung €ke do dac dé phong céc
duong thang goc voi tuyen tuyén doc va dung thudc day dé cdm cac coc phu dé do cao do. Phia
bén phai cua tuyén trac do doc nén lay sd 1¢é thi du: A-1, A-3, A-5, ... phia bén trai ctia tuyén thi
lay s6 chian: A-2, A-4, A-6, ... (hinh V-9). Ta lan luot do cao dd cac coc phu nay va tu do tinh
dugc d6 cao cua ching va vé ra dugc tric dd ngang.

A6 B-6 C-6
Tra'u 1L 1B T B
A-4 ] | B-4 L c4 i
S A2 | B2 Lc2 L
A B C D
L 4 L 4 A L 4 A L 2
A-l_/ \_B-l LC-1 L
Phai 4 3 | B-3 L C-3 |
A-5 ] | B-5 LC-s i

Hinh V-9

b3 cao cua cac coc phu trén tric do ngang cé thé duge do cung mot lugt voi do do cao cua
dan tuyén hodc trong mot thoi gian khac (nhu sau khi do xong tit ca cac coc trén tuyén dan
tuyén).
- Néu do trong cting mot thoi gian do d6 cao dan tuyén thi d cao ctia cic coc phu trén tric
d6 doc 1a:
 Hy=(Ha+L)-Ly=>Hy=Ha+ (La-Ln)
Trong do: L, 1a tri s6 mia doc ¢ vi tri A; L, 1a tr1 s6 mia doc ¢ vi tri n; (L, - L) 1a hi€u do cao gitra
Avan.
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- Néu do tric d6 ngang sau khi do do cao tat ca cac coc trén tuyén doc xong thi ap dung
phuong thirc sau:

May dat ngay tai coc B trén tuyén do doc, 1an luot do do cao cua cac coc phu B-1, B-3, B-5,
B-2, B-4, B-6 va do cao cua céac coc phu sé dugce tinh nhu sau:

Hn:(HB+Lb)-Ln:HB+(Lb-Ln) ) . )
V61 Hg 1a 6 cao coc B; Ly 1a d0 cao cia may tinh tir truc ong kinh to1 diém B; L, 1a tri s6 doc
mia dat tai coc n.
Trong thuc té nhimg sé doc trén mia cua tric d6 ngang chi can doc t6i cm 1a du.
* Cdch vé trdac dé doc va trdac do ngang:

Dé vé trac d6 doc va ngang ngudi ta dung gidy ké ly. Khai diém cia duong do dat & bén trai
to gidy va khi vé ta 1an luot v& vé phia bén phai.

Trén truc ném ngang cua trac d6 doc ta ke nhing vi tri coc 100m hay coc phu sao cho vi tri
cac coc 100m nam trén cac dudng dam trén gidy ké ly. Tt nhimg vi tri 100m va coc phu nay ta ké
nhirng duong thang goc voi truc nidm ngang véi chiéu dai 1a chiéu cao ctia coc 100m da do duoc.

Nén chon ty 1€ chiéu cao 10 lan hon ty 1€ chiéu dai. Sau khi d3 c6 vi tri va chiéu cao cac diém
trén tric d6 ta ndi chung lai, ta c¢6 tric d6 doc (hinh V-10).

cao
cao
30 | L 13
23

10 0,5

\

o 1 NN
pt—------
ro+—---

—

wt—---
na— - -

. doc ngang

m

100 200 300 400 500 600

Tréc doc Tric ngang
I11.4. Do cao mét mleng dat: 10

Nguoi ta do cao miéng dat khi canrllap mot binh d6 c6 dia hinh chinh xé4c. Trong loai do do
cao nay cac diém can do do cao duoc phan b trén nhitng hudng nhat dinh ndo d6 (tuy theo dia
hinh khu do) va mat d cua chung tiy thudc vao ty 1& ban dd (1y 1& cang nho thi khoang cach giira
cac diém cang 16n).

a) Do do cao dia hinh dwa trén cac nét dia hinh chinh:

Nhiing nét dia hinh chinh 13 nhitng dudng thién nhién noi bat 1én trén khu dat nhu song
ngoi, duong phan thuy hay duong tu thuy.

* Trwong hop khu dat twong doi rong:

- Lap duong suon kinh vi (chuong VII) dya theo cac dudng chinh cia dia hinh khu dat
(duong sudn ABCD) do céc chiéu dai va goc cua duong suon (hinh V-11).

- Cam céc coc 50 hay 100m trén céc canh cia dudng suon (vi du cac coc trén cac canh AB
laa,b..)
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b D
a
b
¢
d
a E
Hinh V-11

- Tai cac coc a, b, .. dung may kinh vi bo vudng goc (got 1a hudng trac ngang). ‘Trén hudng tric
ngang do cdm céc coc phu bang tre hoic 80 theo mét cy ly nhat dinh va danh s6 can than (vi du
hudng tric ngang tai coc a thi bén tréi lay s6 chan bén phai lay s6 1é: a-2, a-4, a-6, a-1, a-3, a-
5,..).
Tai cac dinh cta duong suon ciing can ngam nhiig duong phéan giac ciia goc va cling cam
va danh s cac coc phu nhu trén.
- Ta do cao d¢ cac dinh duong suon kinh vi va cac coc a, b, ¢, d, e, ..
- Dya trén do cao da tinh dugc (nho cao do ¢ trén ) dé do cac do cao cac coc phy a-1, a-2, a-
3, ... Ta c6 thé dat may & dinh A, a hay 1 vi tri bét ky nao do dé do d6 cao cua céac diém phu trén
hai hay ba hudng tric ngang.
- Néu dat may tai dinh a ctia canh AB thi cao d6 céac diém phu dugc tinh nhu sau:
+ Do cao Hy ctia diéma-1: Hi=H, +i-/,
+D60aoH5 cua diém a-5: Hs=H, +1- Is
(VO’l i: chiéu cao may, /j, l5, ... 80 doc trén mia dit tai cac diém phu a-1, a-5, ...)
- Néu dit may tai mot diém bat ky W

nao do thi:
+ P06 cao H; cua diéma-1: H, = H,
+/-4 + C
+ Do cao Hs caa diém a-5: Hs = H, L /I
+1-1Is \\
(véilla s6 doc clia mia sau dit tai a, / ~DP
con 11, b, 15 ... 1a sb doc trén mia dat tai cac B T
diém phu a-1, a-2, a-3...) T4
* Truong hop khu ddt khéng rdng T3
ld_m N 1 a2
Ta ciing lam tuong ty nhu trén, nhung \ +al
¢ day chi can chon 1 canh duong suon dai ©

nhét dé dong cac coc do bé goc vudng va
can cac coc phu (hinh V-12).
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b) Do cao do 6 vuong:

Do cao do 6 vuéng mot miéng dat khi miéng dit d6 bang phang va c6 yéu ciu chinh xac
cao. Ta tién hanh do nhu sau:

- Lap chinh giita khu dit 2 truc vudng goc xx va yy va trén hai truc d6 cim cic coc phu
cach nhau 10m hay 20m tuy theo ty 1¢ cta binh d6, dé dwa vao d6 ma cim ludi 6 vudng trén toan
khu dat dung may kinh vi va thudc day dé cidm mang ludi 6 vudng. Cac dinh 6 vudng song song
v6i truc xx duoc goi tén bang s6 1, 2, 3, 4, .... Cac dinh 6 vudng song song vdi truc yy dugc goi
la chir a, b, ¢, d, .... Nhu vay cac dmh 0 Vuong trong ) ghi s€ 1a 1a, 1b, 2a, 2b, 3a, 3b, 3e, ....

- Trong cac dinh 6 vudéng vira méi 1ap ta chon mot s dinh lam dudng suon cao do (vi du
duong suon A, B, C, D trén hinh V-13).

v/
8  cmmmmmmmmmmmmmmmmmmmm-=ob e
blll l‘-
A D =.
da! SO Gl B I :
X ei A - o \\ (' X/
1 Sso . ,’7 ‘I
| et
1 = o 1
: ] B g2 N —> Ranh gioi
gi ‘B _——'— L’I/I \\\\\\\A: khudat
h' LV Ny
F=-2 3 F -5 6 --F g9 10 -tF-F2-- 12
Hinh V-13 Y

- Po cao d¢ cac dinh 6 vudng tir d cao cua cac dinh duong suon cao d0 ABCD. Cong tac nay cod
thé tién hanh bang hai cach:

* Hodc dat may tai mgt dinh cua dudng suon roi ngém do céc coc mia dung tai dinh 6
vuong, cao d¢ 1 dinh 6 vong dugc tinh nhu sau: (may dat tai A)

Hn = HA +1- ln

vGii: chiéu cao may; [, : tri s6 mia tai dinh.

* Hodc may tai mdt diém bat ky nao do roi dua vao do cao cua cac dinh duong suon ma do
cao do cac dinh 6 vudng. Lic d6 mia dat tai dinh duong suon duge goi la mia sau, mia dat tai
dinh 6 vuong goi la mia trude.

Cao d¢ 1 dinh 6 vudng duogc tinh nhu sau:

Hn = HA +1/- ln
véi 1 : sb doc mia sau tai A; /, : s6 doc mia trudc tai dinh n.
II1.5. Do cao vuot chudng ngai vat:

‘a) Do cao do vuot qua song:

Néu do cao vuot qua song 16n (hon 200m) thi ta ap dung phuong phap ngam chéo (hinh V-14).

Thi do cao d6 doc theo tuyén duong AV, sau khi da do va tinh duge do cao diém M 1a Hy thi
can phai do do cao diém N 1a Hy. Mubn thé ta phai c6 2 may binh chuén do cing mét lic.

May binh chuan 1 dit & tram may sé I ngam mia dit & diém M va N doc duoc tri s6 a; va by.
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II

M ! / N

Hinh V-14

Soéng

Trong lac d6 may binh chuén 2 dat & tram 11 cling ngém mia dat & M va N va doc dugc tri sb a,
va bz.

Hi¢u d¢ cao gitra M va N la:

-Pbéivéimay 1: hy=a; - b,

- Dbi véi may 2: hy =a, - by

Ta lay h trung binh giira h; va h, dé tinh d6 cao cua coc N:

h:hl+h2
2
Hy=H, +h

Trong thyc té, ta phai do nhiéu 1an, sau khi hai may d& doi tram cho nhau.

b) Po cao do vuot dam ldy:

Khi do qua vung lay 161 ta phai déng cac coc chinh va coc phu cao hon mat nuge 0,1m (coc
0,10m x 0,10m) con chiéu dai coc tiy muc nudc va chiéu sau 16p dit lay. Coc phai dong xudng
16p dat cng méi dam bao khoi bi lun trong sut qua trinh do dac.

Chan may binh chuan sé& dat trén cac coc gd ma chan cua coc gb dugc khéc hinh ring cua va
dong xudng t6i 16p dat cimg (hinh V-15).

Gii st cac coc chinhB, C, D nam trong ving dam lay. Hy 13 d6 cao cua coc A da do duoc tir
coc khoi diém dén (hinh V- -16), dé do cao do cua coc E dugc chinh xac ta phai dung 2 may binh
chuén, may 1 dit tai tram s6 I va may 2 dat tai tram s6 II. Hai méy s& cung doc s6 mia dit tai coc
C cung mot lan (coc C dugc goi la coc lién lac.

May s6 1 sau khi doc xong "sd doc trude" trén mia dit tai C mdi doc "sd doc trude" trén
mia dat tai B r6i méi doc "sd doc sau" tai mia dat tai A.

May s6 2 sau khi doc xong "s6 doc sau" trén mia dit tai C méi doc "sd doc trude” trén mia
dat tai D va E.

Nho céc tri s& doc duge trén cac vi tri B, C, D ta 1an luot tinh duoc do cao cac B, C, D va E
tr do cao cua coc A.
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Sau khi do cac cao d6 & cac dau coc B, C, D bang may binh chuin xong, thi ta phai bat dau do cac
chiéu cao hy, hy va h; tur dau cac coc xuong mat nudc, mit bun va mat dat cing. (do bang mot
thudc go hinh V-17). Biét duoc do cao du coc ta sé biét duoc dd cao mat bun va mat dat cung.

Mat nu6c

Hinh V-17

IV. CAC QUI DINH VE PO DO CAO DOC

- O nuéce ta vé mua he, nén lam do cao vao budi sang tir 6 gid dén 9 gid, budi chidu tir 16
gio dén 18 gio.

- Luén ludn kiém tra cac bot nude trén may binh chuén trudce khi doc tri s trén mia

- Liic troi nang hay mua thi phai c6 du dé che may.

- Pé y khong va cham vao than may va chan may

- Khong nén dit may léch qua 2m ddi v6i diém gitra hai may
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- Tia ngam phai cao hon mat dat 0,3m dé tranh anh hudng chiét quang ding.
- Mia phai dat cho thing dimg.
V. SO GHI CAO BO DOQC:

O mau s6 ghi chép két qua do cao do doc sau day ta gia thiét tuyén do nam gitta hai mdc cao
d6 ma do cao di biét trude: Mbc I cao 10,554™ va mbc II cao 8,580™, va trong khi do ta ding
phuong phép dbi chiéu cao may tai mdi tram do. Méc I ¢ vi tri CS 0+000 va mée I & vi tri CS
0+400, vi tri tram may déu tién duge minh hoa trong hinh V-18:

Mbc 1 Mbc 11
CS0+000' CS0+100 m n CS0300 S0+400
! T 11
Tram I . Tram 111 Tram IV
Hinh V-18a:
Do cao dan tuyén dung 2 may
Hudng di téi
. Mia trude
Mia sau
n
e e ] 11306
m .
1.626
' A CS 04100
MeeT Tram I
CS 0+000
Hinh V-18b
Tram do [
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SO GHI CAO PO DOC (Bang V.3)

SO HIEU MAY: Nikon AE 4763 Ngay do: 11-6-1999 Nguoi do: X
Thoi tiét: Ning gi6 nhe Gio do: 6"30 - 7°40 Nguoi ghi: Y
Anh ngam: R& Nguoi cam mia: Z
S6 O hiéu coc S6 doc & mia Hiéu | Cao Cao Ghi
hiéu S6 doc mia So trung binh | d0 cao truc cua chu
tram Mia Mia Mia Mia ngam | coc
do sau trude sau trude
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
Moc I 1.270 11.824 | 10.554
(CS 0+000) 1.448
1.626
I +0.319
CS 0+100 0.952 10.873
1.129
1.306
CS 0+100 | 1.024 10.873
1.183
1.342 +0.174
11
CS 0+200 0.850 11.047
1.009
1.168
CS 0+200 | 1.928 11.047
1.785
1.642
111 -0.611
CS 0+300 2.540 10.436
2.396
2.252
CS 0+300 | 0.572 10.436
0.908
1.244
v -1.848
Mbc II 2.421 8.588
(CS 0+400) 2756
3.091

2 hig thuyée = 8.580 - 10.554 = -1.974™
Yhao = 8.588 - 10.554 = -1.966™

Ah = Shgo - Shig tuyés = -1.966 - (-1.974) = +8™™

Ah' (sai s6 cho phép) = + V400L + 4L2 =~/400- 0.4+ 4-0.42 =12.7™
Ah < Ah' véy két qua chdp nhan dugc.
S6 hiéu chinh d9 cao = -Ah/n = -8/4 = 2™
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Trong d6 n 13 s6 tram do.

BANG HIEU CHINH DO CAO
(Bang V.4)
Tram do biém do Hiéu do cao S6 hitu | Hiéu d6 cao | Po cao tuyét
chua hiéu | chinh do da hiéu dbi (coc)

chinh cao chinh

Mébc I (CS0+000) 10.554
| +0.319™ -2m +0.317™

CS 0+100 10.871

II +0.174 -mm +0.172
CS 0+200 11.043

III -0.611 -2m -0.613
CS 0+300 10.430

v -1.848 -2m -1.850
Mébc 11 CS 0+400 8.580

VI. NHUNG SAI SO ANH HUONG DEN KET QUA DO CAO HINH HOC:

- Sai s6 do mét s6 diéu kién hinh hoc chinh ctia may khong dam bao giy ra: nhu truc ong
kinh va dng thuy chwa that song song...

- Sai s6 do may va mia bi trdi lan trong khi do.

- Sai s6 do mia bi cong va khong diing kich thudc, dé mia bi mon.

- Sai s6 do mia dung khéng thiang dtng.

- Sai s6 do anh hudng do cong ctia qua dat va chiét quang.

- Sai s6 do ngudi doc s trén mia khong chinh xéc.
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CHUONG VI:

PO GOC

I. KHAI NIEM VE DO GOC:

Trong do dac, goc duge dung voi nghia la goc bang va goc ding. Goc bang 1a goc nim
ngang trong mit phang nim ngang song song v&i mit thuy chuan. Goc bang gom c6 géc phuong
vi va goc hai phuong.... Goc ding 1a goc ¢6 mot canh nam trong mat phang nam ngang, con canh
kia ndm trong mit phang thang goc voi mit phing nim ngang. Tuy theo ting loai goc va do chinh
xac can thiét ma ta co cac dung cu do dac thich hop: dia ban, ban dac, may kinh vi ...

I.1. Nguyén 1y do géc bang:

Gid s ta phai do goc bang giita hai huéng AB va AC; A, B, C ¢6 cao do khac nhau. Goc
bang gilta hai huéng AB va AC khéng phai 1a goc BAC ma 1a goc B'AC=a hinh chiéu cua goc
BAC xu6ng mat phang nam ngang (hinh VI-1). Vay goc bang la géc nhi dién tao boi hai mat
phang thang goc voi mit phang nam ngang va chira 2 huéng ngam.

Hinh VI-1
1.2. Nguyén 1y do géc dung:

Theo khai niém khong gian vé goc clia mot duong thang va mit phang thi goc dung 1a goc
tao boi duong ngam va hinh chiéu cua no 1én mat phang nam ngang (hinh VI-2). Néu goc dung
ciia huéng ngdm nam trén mit phang nam ngang thi goc dimg duong. Nguoc lai, huéng ngim
nam dudi mit phing nim ngang thi goc dimg 4m. Do d6 goc dimg c6 gia tri tir 0° + 90° tinh tir
dudng nam ngang.

DPuong Huong
day doi ngam
'T + Duong
ll nam ngang
Hinh 6-2
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II. MAY KINH VT:

May kinh vi dung dé do goc, dong thoi né con co thé do khoang cach va do cao.

I1.1. Phéan loai:

Theo cAu tao, may kinh vi dugc chia ra l[am 3 loai: may kinh vi kim loai, may kinh vi quang
hoc, va may kinh vi di¢n ttr.

- May kinh vi kim loai 1a may kinh vi c6 ban d6 ngang va ban do ding duoc 1am bang kim
loai, ¢6 thé doc truc tiép béng mét cacgia tri hudng do trén ban do & 2 vi tri ddi tam.

- May kinh vi quang hoc c6 ban dg lam bé‘mg thuy tinh c6 chét luong cao, cac vach chia do
dugc khic hoic in trén dia thay tinh va duoc bao vé boi mot vo kim loai. Céc gia tri hudng ngém
trén ban do chi c6 thé dugc thong qua mot hé thdng ling kinh, thau kinh va guong phan chleu
Nho anh sang mit troi va guong phan chiéu, anh ciia cac vach chia trén ban do duoc truyén 1én
man anh doc do.

- Hién nay, nhiéu nudc phat trién cho ra doi nhiéu loai may kinh vi thé hé méi trong d6 co
nhiéu tién bo khoa hoc da duoc Ung dung: may kinh vi dién tir. Trén cac may nay, bo phan doc 5O
13 mot man hinh, véi cac nat bam c6 tinh nang khac nhau. Khi ngam muc tiéu, chi can bam vao
nhimg ndt tinh ning, 1a c¢6 thé nhan duogc sb lidu can thiét nhu 1a: goc bang, goc dimg, khoang
cach nam ngang, chénh cao....

Néu phan loai theo do chinh xéc thi may kinh vi dugc phan ra 3 loai:

- May kinh vi ¢6 d¢ chinh xac cao. (du xich doc tryc tiép toi 1")

- May kinh vi ¢6 d6 chinh x4c trung binh. (du xich doc truc tiép téi 30)
¢) May kinh vi ¢6 d chinh xdc thap. (du xich doc truc tiép toi 1)

11.2. Ciu tao chung:

May kinh vi ¢6 3 bd phan chinh sau:

- B phan ngim 1a éng kinh EF c6 thé quay chung quanh hai truc GH va IJ xuyén qua tim
cua hai ban chia do AB va CD.

- B6 phan doc s6 gdm c6 2 ban chia d AB va CD dung dé do goc bang va goc dung.

Ban d6 AB dinh lién voi 6ng loc M nam trong mat 6ng loc khac (N) gén lién véi bé may K
¢6 3 con dc V dung dé can bang mdy. Trong ban do ngang va cling tim véi nd, ta cd ban chuan
xich S, ban d¢ ngang co6 thé quay quanh truc GH. Trén ban chuan xich S ¢6 gin 2 gia dng kinhT
ché trén dau thanh hinh chit V dé 1am chd gbi cho truc 1J. Ciing trén ban chuan xich c6 dit mot
6ng thay W ding dé can bang may va du xich R; va R, dit d6i xting nhau trén mét duong kinh
ctia ban chuan xich.

Ban d¢ ngang va ban chuan xich lién lac v6i nhau béi 6¢ khéa ma va ¢ di dong vi cap O.
Ban d6 lién hé vai tam giac K boi 6¢ khoa mé P va b¢ di dong vi cap Q.

Ong kinh co thé quay quanh truc IJ nho khoa mo L va 6ng kinh c6 thé ngudc 1én hodc ha
xudng tlr tir nho 6¢ nang vi cap Y. Khi éng kinh ngude 1én hay ha xudng né s& lam quay dong bo
ban d6 dung CD. Ban d¢ dung CD dugc doc bang du xich R; gan vao trudo Y.

- B6 phén chiéu diém va can bang may: gom co6 3 dc can V, cac ong thuy W gan trén bé
méy S gan trén ong kinh, qua doi duoc gan vao 16 X & dudi bé may K dung dé chiéu diém.

I1I. CAC THAO TAC CO BAN TREN MAY KINH Vi:

- Doi diém (chiéu diém)

- Can may: sir dung dc can may dé dua bot nudc tron va bot nudc dai vao gitra.

- Ngim chuén: gdbm c6 ngim so bd va ngam chinh xac myc tiéu.

- Poc s6 trén man h‘}nvh doc tri sb do.

- Dua ban d6 vé 0°00 .

IV. CAC PHUONG PHAP PO GOC BANG:
Khi do goc bfmg tai mot diém tram do tuy theo sb hudng ngém tai diém tram do d6, ma ap
dung phuong phap do khéac nhau.
- Phuong phap do don gian.
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- Phuong phap do toan vong.
- Phuong phap do lap.
Hién nay st dung 2 phuong phap chinh la: phuong phép do don gian va phuong phap do toan
vong.
IV.1. Chuan bi do:

Trude khi do goc, phai dat may kinh vi tai tram do, muc dich 1a 1am cho vanh d0 ngang & vi
tri nam _ngang va c6 tam trung voi phuong day doi di qua tam diém tram do. Vay cong tac chuan
bi do gdm c6 chiéu diém va can bang may.

a) Chiéu diém:

Trudc tién mé chan ba ra va moc day doi vao, nho qua doi ta dat chan ba so bd gﬁn ding
diém do (dinh cua goc can do), chi ¥ dung chan ba sao cho dau chan ba (tam goi 14 ban) nim
ngang, xong dung chan ctia ching ta an chit chan ba ghim vao dat. Sau d6 dit may 1én dau chan
ba va van oc nbi may
voi chan ba, xem dau |
qua doi dung diém do !
chua, néu léch nhiéu
thi phai doi chan ba
di, néu 1éch it thi chi
can vin néi long oc¢
néi va xé dich may
qua lai trén dau chan
ba. Chiéu diém xong
phai chi y van chit ¢
nbi (hinh VI-4).

Pinh tim
.~ quang hoc

b) Cdn bang mdy:

Pé can bang

may ta quay vanh do

ngang cho 6ng thiy

dai trén ban chuan

xich song song v&i hai

6c can (hinh VI-5),  FARARRERA

xoay 2 dc can may (1 Hinh VI -4

va 2) nguoc chiéu

nhau dé dua bot nudc

vao giita; quay may mot goc 90° va xoay 6c¢ can th ba (3) cho bot nuée chay vao gitra. Mubn can

may chinh x4c phai nhu trén nhiéu lan.

) OV

Hinh VI-5

Dit may xong tién hanh ngim dlem Thao tac nhu sau: Nang dng kinh 1én troi, xoay thi
kinh dé nhin that r5 day chit thap, dua 6ng kinh vé ngam diém do: so bd dung dau rudi gin trén
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ng kinh de ngam sau d6 xoay Oc diéu chinh anh 1o dé nhin thay anh that rd, cu01 cung van chat
cac oc khoa 6 ong kinh va ban d6 ngang, dung 6 ¢ vi dong ngang va dung dé ngam diém that chinh
xac. Piém ngdam chinh xdc la giao diém cia day chir thdp trimg véi diém do.

Néu canh do ngin hon 500m va trudng hop bi dia hinh che khuit khong nhin thdy muyc tiéu
thi ta cam 1 sao tiéu tai gan diém do, sao ti€u nay dai va cam nghiéng sao cho dau sio tiéu co thé
dong qua doi xubng ngay dlem do r01 may s€ ngdm vao soi day doi do. Trén dau tiéu noi budc soi
day doi nén budc mot manh gidy trang dé ngudi ngam may dé phat hién (hinh VI-6).

Sao tiéu

Hinh VI-6

Néu canh do tuong dbi dai (trén 500m) thi co thé cam thang 1 sdo tiéu tai cia diém do va giir

dirmng né bang 3 chan chdng cim chit xuong dat.

Khi ngam cac muc tiéu & cac diém do dé do goc, can ngam doan tiéu hay day doi sat trén
dau coc thi méi bao dam duoc do chinh xéac cua gbc do.

IV.2. Tién hanh do:

Sau khi céc thao tac chuin bj xong ta tién hanh do goc bang, nhu noéi & trén do goc bang co
3 cach do. Tuy theo do chinh xac va goéc can do tao boi bao nhiéu hudng ngim ma ta dp dung
phuong phéap do cho phu hop.

a) Po goc bang theo phwong phdp do don gidn:

Phuong phap do don gian ap dung dé do goc bang, tai cac tram do chi ¢6 2 hudng ngam.

Gia sir ngoai thuc dia ta co 3 diém AOC, can do goc bang BOC. Mang may dit tai O (hinh
VI-7). Sau hoan thanh chiéu diém va
can may chinh x4c, dung tiéu tai cac
diém B va C. Tiéu dung dé do goc
dugc lam bang gb tdt it gian nd, khong
van xoan hodc bi cong, chiéu dai tir
3+ 4m, hinh lyc giac mot dau nhon
boc sit duoc cim xubng dat, tiéu
thudng son hai mau, tring d0 mdi
khoang 50cm dé dé phat hién khi
ngim. Sau khi dat may, cam tiéu xong
tién hanh thao tac do theo tuan tu lam
nhu sau:

Déng tic 1: O vi tri thuan kinh
(vi tri thudn kinh 1a ban d§ ding & bén trai nguoi do), Siét chat ban do ngang, md ban chuén xich
va quay 6ng kinh ngam diém A. Poc s doc ¢ ban d6 ngang (v6i may kinh vi kim loai ta phai doc
0 2 du xich va léy tri trung binh, con & may kinh vi quang hoc ta chi doc 1 lﬁn). Vi du ta doc duoc
s6 doc 14 a;=45°5330". Xong mé ban chuédn xich, quay dng kinh theo chiéu kim ddng hd ngim
diém B va doc s6 doc & ban do ngang, vi du la b,=120°130'".

Vay khi ban d6 dung & bén trai nguoi ngam thi trj s6 goc AOB la:

AOB=b;-2,=120°13'0 -45°5330 =74°19 30"

Hinh VI-7
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Téi1 day ta 1am xong nira lan do thuén con lai goi lan nira lan do dao, nhu vay luon ludén mot
1an do gbém c6 hai nita 1an do d6 13 thuan va dao.

Déng tic 2: Ban d6 ngang van nam yén, ta mo ban chuan xich quay mot vong 180 dé dua
ban d6 dung vé phia bén phai cua ngudi do. Dong thoi ta 1on nguoc dng kinh lai va ngam lai diém
A, doc s6 doc a trén ban do ngang, xong tiép tuc mo ban chuan xich quay may ngam dlem B va
doc sd doc b, trén ban do ngang. Vi du doc duogc la: a= =225%54'0" va b, =300° 12 30, thi tri s6
goc AOB khi ban d§ dung bén phai (ddo) phai la:

AOB = b, - 2, =300° 1230 -225°54 0" = 74° 18 30..
Vay tri sb trung binh ciia goc qua mét lan do la:

0 \ " 0 ! .
Aop 741930 ;74 1830 40100

T6i day ta da hoan thanh mot 1an do. Tuy theo d6 chinh x4c yéu cau ma ta co thé tién 1ap lai
nhiéu lan nhu trén. Nguoi ta ghi két qua do goc don gian vao "S6 Po Géc Pon Gian" sau:

SO PO GOC PON GIAN
(Bang VI.1)
SO thir tu Tram Piém So Tri s6 goc | Tri s0 géc 1 | Goc trung binh
lan do May ngim doc nira lan do lan do

A 00° 00 00

0 Thuan 74°19° 30
B 74° 19 00’

1 741920’ 74°19' 15’

A 180° 00 30"

0 Pao 74°19' 10

B 254°19 40

A 90° 00 00

0 Thuén 74° 19 00’
B 164° 19 00’
2 74° 19 107
A 270° 00 10"
0 Péo 74° 19 20"

B 344° 19 30"

Ghi chu:

- Néu s6 doc by 16n hon a; thi ta nén trir a; cho by duge, néu by nho hon a; thi phai cong
thém b; cho 360° rdi moi trix duoc.

- Trong mdt 1an do khong dugc thay ddi vi tri ban do ngang.

- Dé han ché sai sb do vach khic do khong déu, nguoi ta do goc AOB nhiéu 1an va ct mdi
1an thi xé dich ban d6 ngang 1 goc 14 180°/n, véi n 1a sb 1an do. Vi du do goc AOB 3 1an thi mdi
1an do s& thay dbi vi tri ban do ngang 13 60°. Do d6 vi tri ctia ban d¢ ngang ¢ 3 1in do theo thir ty
120", 60° va 120",

- Trong subt qua trinh do déu phai quay 6ng kinh theo cting mot chiéu.

b) Po gdc bang theo phwong phdp do toan vong:

Dung phuong phéap do toan vong dé do goc AOB ciing dugc, nhung néu tai dinh O ta phai
ngim nhiéu diém dé do cac goc thi phuong phap do toan vong lai cang thun tién (hinh VI-8).
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A

A
O\
. &
Hinh VI-8 C C

Thi dy mudn tim tri s6 goc w; ciia goc bang AOB va tri s6 goc bang w, BOC, ta tién hanh céc
dong tac nhu sau:

Dong tac 1:

- Nira lan do thuan kinh: ta d& vanh d6 dimg bén trai nguoi do, chuyén ban d6 ngang vé vi
tri 0°00" co dinh ban d6 ngang. Mo ban chuan xich quay may ngam lan luot cac dlem A, B, C doc
duoc cac sb doc 1a a;, by, ¢; rdi thed chiéu kim dong ho ngam diém A doc sb doc aj. Vay hudng
ngém A duoc doc hai 1an 1a a; va ar , néu hai gia tri chénh léch nhau khong qua do chinh xac t du
xich thi két qua do dat yéu ciu. Néu khong dat thi phai do lai.

Dong tdac 2:

- Nita lan do d4o kinh: Sau khi dao nguoc ong kinh ta quay may dé ngam diém A, luc nay
ban d6 dimg bén phai nguoi do. Theo nguoc chleu kim dong ho 1an luot ngdm cac diém C, B 161
ngam lai A, & moi huéng ngam déu doc tri s6 trén ban do ngang la a, c,, by va a,. Hai tri s& goc
doc khi ngim diém A 13 a, va a, ciing khong duoc chénh 1éch nhau quéa do chinh xac t cta du
xich.

Céc s6 doc cuia hai lan thuan kinh va dao kinh khi ngam cung mot hudng chi chénh léch
nhau 14 2t, tit nhién 2 s6 doc cua lan thuin va dao kinh phai chénh Iéch nhau la 180°. Nhu vay ta
da do xong 1 vong.

Yéu ciu cong tac doi hoi phai do goc voi do chinh xac cao, thi 1 tram phai don 1an. Mdi 1an
do phai thay ddi vi tri ban do ngang vdi tri s6 goc 1a 180%n. Két qua do toan vong mot 1an duoce
ghi chép trong bang "SO PO GOC TOAN VONG" ¢ trang sau (bang VI1.2).
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SO PO GOC TOAN VONG (Bang VI.2)

86 hiéu may: Nikon NT2
Thot tiét: nang, gi6 nhe
Anh ngam: ro

Ngay do: 15-06-1999
Thoi gian do: 8" - 11"

- Nguoi do: X

- Nguoi ghi: 'Y
- Nguoi kiém tra: Z

Tram | Tht Piém S6 doc S6 doc Tri s6 Tri s6 gbc Tri s6 gbc
do ty lan ngim trung binh hudng do bang nita trung binh Ghi chu
do Trai Phai lan do
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]
A 00°07 20" | 180°07 30 | 00°07 25 | 00°00 00
78°09 46’ S trung binh cia
B 78°17 00" | 258°17 18 | 78°17 09" | 7809 45 huéng OA: 00°07 24’
0 1 20°07 56’
C 98°25 00" | 278°25'10° | 98°25 05 | 98°17 41
261°42'19" | 78°09 44’ A
A 00°07 26" | 180°07 20" | 00°07 23" o B
A 90°01 40 | 240°01'30 | 90°01 35 | 00°00 00 2070759 SV
78°09°43" | (045 17" ‘1
B 168°1110" | 318°11 16 | 168°11 13" | 78°09 43" c
0 2 20°08 02
C 188°19°20" | 08°19 10" | 188°19' 15 | 98°17 45 54 o
261°42' 15" ’o trung blngl cua
A 90°01'30" | 270°01' 20" | 90°01 25" huéng OA: 90701 30
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Giai thich: Cot [1] ghi vi tri tram do.
Cot [2] ghi thi tu 1an do.
Cot [3] ghi diém ngidm do goc.
Cot [4] ghi tri s6 ban d ngang khi ban do dung bén trai ngudi do.
Cot [5] ghi tri sé ban d6 ngang khi ban d¢ dimg bén phai nguoi do.
Cot [6] ghi tri s6 trung binh cua hai cot [4] Va [5] (chi liy phut va giay).
Cot [7] ghi chuyen tri so vé hudng chuan 0° 00 00
78°09 45 =78 17 09" - 00° 07 24’
00° 07 22" : tri s doc trung binh cua 2 14n ngim.
0 ' " 0 ' "
00° 07 24" = 00" 07'25 JZrOO 07'23 (xem c6t [6])
Cot [8] ghi sbt goc bang nira 1an do.
78°09 45" =78"09 45" - 00° 00 00’ (xem cot [7])
Cot [9] ghi tri s6 goc bang trung binh giita 2 1an do.
78° 09'45'+78° 09'43"
2
Cot [10] ghi tri s6 doc trung binh cua huéng OA va gitra vi tri cac huéng do.

¢) Po goc bang theo phwong phap do ldp:

Phuong phap do 1ap dung dé do goc bang riéng biét (c6 2 huéng) khi ¢ yéu cau do
chinh x4c cao. Vi du can do g6c AOB (hinh VI-9), c4c thao tic nhu sau:

Dong tac 1:

- Nira lan thudn kinh: dé s6 doc trén ban d6 ngang 1a 0°, hay 16n hon mot chut. Ngim
diém A, doc trj s6 trén ban do ngang 13 a;. Khoa ban d6 ngang, mé ban chuan xich, quay
méy thuan chiéu kim dong hd ngim diém B, doc s6 doc trén ban do ngang 1a b, (sb doc
nay dung dé kiém tra), d6 14 1an do thtr nhét.

78" 09'44'" =

Hinh V1.9

Giit nguyén sd doc b; d6, khoa ban chuan xich, md ban dd ngang va quay may
thuan chiéu kim dong h6 va ngam diém A, nhung khong doc so Sau d6 khoa ban do
ngang, mo ban chuan xich, quay may thuan chiéu kim dong hd ngam diém B, khong doc
s0. Nhu vay goc AOB da duoc do 2 lan. Lam thao tac tuong ty dé do goc lan thu 3, 4, .
cho dén n lan 1ap lai, doc s6 doc cudi cung khi ngam vé B sau n lan 1ap lai 1a by, Néu g(_)l
wi 1a tri $b goc w; 6 dong tac ther nhit ta co:
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Dong tac 2:
Nita lan dao kinh: sau khi doc s6 doc cudi cling b, xong, khoa ban chuén xich lai, ta

dao kinh lai nguoc lai, xong mo ban do ngang quay may ngam dlem B, doc tri s6 b;. Mo
ban chuan xich quay 6ng kinh ngam diém A nhung khong doc tri s, d6 1a 1an do thir nhit.
Va tiép tuc theo thao tac nhu ¢ dong tac 1 dé do goc BOA véi n 1an 1ap lai. Lan cudi cung
s6 doc ¢ diém A 13 a,, ta co:

a'In B bl
n
Néu goi w; 1a tr1 s6 gboc w; & dong tac 2, ta co:

2:

: a, -b

w; =360" -w, =360° - ——1
n

. b, —a,

W, = ln
Nhu vay gia tri goc AOB sau n lan do lap lai.
W, — W,

AOB=w,=—-—1%

2
Két qua do goc bang theo phuong phap do 1ap duge ghi trong bang "SO PO GOC
THEO PHUGNG PHAP PO LAP" nhu ¢ bang V1.3 trang sau.
Gidu thich: - Cot [6] ghi hiéu sb gitra s6 doc diém dau va diém cubi
53°56 30 =54°06 30" - 00° 10 00"
161°47 30" =161°57 30" - 00° 10 00"

- Cot [7] léy tri s6 g6c 6 ¢t [6] chia cho s6 1an lap lai
0 pmrm
53°55 50" — 161°47 30

- COt [8] ghi tri sd gbc trung binh gitra 2 lan do thuén va dao ong kinh.
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SO PO GOC THEO PHUGNG PHAP DO LAP

(Bang V1.3)
Tram do DPiém Vi tri ban | SO lan lap S6 doc ban Tri sb goc n Tri s gbc Tri sb goc
ngam do dung lain dd ngang 1an 1ap lai nita lan do trung binh
[1] [2] [3] [4] [5] [6] [7] [8]
A
1 00° 10 00"
B Trai 53°56 30"
54°06 10"
0 3 161°47 40" | 53°55 53"
161°57 30’ 5356 00"
B
Phai 161°50 30"
A 161°48 20" | 53°56 07
00° 02 10’
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V. CAC PHUONG PHAP DO GOC DUNG:

Cin cr vao nguyén Iy do goc dimg va diéu kién ctia ban d6 dimg cua may kinh vi du xich, thir
tu do goc dung nhu sau:

Sau khi dit may, dé ban d6 dung bén trai, dua 6ng kinh ngam diém ngim chinh x4c. Dung 6ng
vi dong dua bot nudc trén dng thuy dai gan trén du xich vao gitra. Doc s6 doc trén ban do ding theo
du xich gan thi kinh, dong théi doc tri s6 du xich & gan vat kinh, xong 1y tri s6 trung binh, ta dwoc
s6 doc Tr.

Dao Ong kinh lai, m& dc khéa ban do ngang quay may ngam lai diém ngam, lam thao tac doc
s6 nhu trén, ta c6 duoc sd doc trén ban do dting 1a Ph.

Thay céc tri s6 vira doc vao cac cong thirc sau ta sé tinh dugc goc ding V:

MO :M (6-1)
2

V- Ph ; Tr (6-2)

V =Ph-MO (6-3)

V=MO -Tr (6-4)

Néu méy kinh vi dd xac dinh dugc s6 doc ban dau MO chi can tri s6 Ph hodc Tr, dua vao cong
thirc (VI-3) hoac (VI-4) thi s€ tinh dugc goc dung V.

Ghi chii: B6i vi may kinh vi quang hoc, trude khi do ta phai diéu chinh bot nudc gan trén dng kinh
sao cho khi bot nudc nam giira thi ban bd dimg phai chi ding 00° 00 00" dé cho MO = 0.
VI. PO CHINH XAC KHI PO GOC BANG:

VI.1. Céc yéu t6 anh hudng dén viéc do goc:

a) Sai s6 do mdy: May kinh vi tuy d dugc kiém nghiém va diéu chinh nhung khong thé that

hoan chinh, nghia 1a cac diéu kién cua may chua hoan toan thoa man, nén con tdn tai cac sai so:
- Sai s6 do truc ngam khéng vudng goc véi truc quay cia 6ng kinh.
- Sai s6 do truc quay ctia may khong thang dimg.
- Sai s6 do truc quay 6ng kinh khong thang goc voi truc quay cia may.
- Sai s6 do viéc khic vach trén ban do khong déu.

Trong cac phuong phap do goc bang 6 qui dinh do ca 2 lan thuan va dao kinh dé loai bo sai s6
truc ngam va tryc quay cua ong, yeu cdu mdi tram do phai do n 1an va mdi 1an phai thay d6i vi tri ban
do 1 goéc 1a 180 %/n dé han ché sai sd do viéc khic vach trén ban do khong déu. Néu véi may kinh vi
du xich thi phai doc s6 ca hai du xich va léy tri sb trung binh dé loai bo sai sd 1éch tam gitra ban do
va du xich, con sai s6 do truc quay cia may chua c6 bién phap han ché.

b) Sai 56 do mady dt léch tam:

Gia sir do goc AOB, may dang 1¢ dit dung tai O (hinh VI-10), nhung dit may léch sang O. OO
goi 1 d6 léch tam. A
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phuc sai s ndy ta phai dit may cang dung vi tri cang tdt va bét ctr trudng hop nao doan OO ciing
khong qué 3cm.

¢) Sai s6 do ngdm léch muc tiéu:

Gia stir do goc AOB, may dat tai O, dang 1¢ phai ngim ding A, nhung lai ngém l1éch sang A'
(hinh VI-11) . Sai s6 do ngam I€ch ti 1€ nghich voi chiéu dai canh, nén khi do goc bang c6 canh ngin
phai c6 dit may dung diém va ngdm diing muc tiéu.

Hinh 6-11

d) Sai s6 do ban thén viéc do goc:

Khi doc s6 trén ban chia do thuong doc chin dén t (t 1a do chinh xac cua du xich) nén khi doc
c6 sai s6 pham vi tir -t/2 dén +t/2.

e) Sai 56 do dnh hwrong bén ngodi:

- B9 18 ctia muc tiéu: phu thudc vao mirc d¢ trong sach cua khong khi.

- Su rung dong cua anh trong dng kinh: nguyén nhan do khong khi hun néng, lam cho anh cua
muc ti€u hién trong 6ng kinh dao dong khong 6n dinh. Do d6 khéng nén do luc troi nang gt.

- Tia ngam di gan cac cong trinh 16n nhu nha cura, cay to, gan mat dat... déu bi khuc xa ngang,
gdy ra sai s6 két qua do.

Dé khac phuc nhiing sai s6 ndy, phai chon diéu kién thoi tiét thich hop, bién phap do thich hop.
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CHUONG VII:

LUOI KHONG CHE TRAC PIA

I. KHAI NIEM:
lwedi khong ché trdc dia 1a tap hop nhimg diém da dugc ¢ dinh ¢ ngoai thuc dia ¢ toa do va do
cao (X, y, H) dugc xac dinh mot cach chinh xac lam co s& cho vi¢e nghién ctru khoa hoc, do v€ ban
6, khao sat xd@y dyng cong trinh ..
Néu céc diém trong ludi chi co do cao (H), thi goi la /udi khong ché dg cao.
Céc diém cua ludi khdng ché tric dia dugc cb dinh chéc chin & ngoai thuc dia goi 1a mdc trdc dia
(moc toa do, dlem toa dj). )
1. LUOI KHONG CHE MAT BANG:
IL.1. Khai niém ludi khdng ché mat béng
Trong tric dia viéc do v& binh d6 hay ban d6 tién hanh theo nguyén tac "tur toan bo dén cuc bo,
tir 6 chinh xac cao dén do chinh xac thap. Trén co s& dé xay dung cip ludi va cap cudi cung phai du
d6 chinh xac dé do vé chi tiét dia hinh". Do d6 viéc xdy dung ludi khong ché mit bang ciing tién
hanh theo nhiing nguyén tic co ban do.
Ludi khdng ché mit bang duoc chia ra lam: ludi khong ché nha nudc, ludi khdng ché khu vuc
va ludi khdng ché do vé.
Ludi khéng ché mat béng nha nudce 1a ludi tam gidc; dugc chia ra [am 4 cép (hang) L, 11, II1, IV
rai déu trén toan bo lanh thé.
Ludi khdng ché mat bang khu vuc gdm 2 loai 1a ludi tam giac va ludi da gidc dugc phat trién
tir cac diém cua ludi khéng ché miat bang nha nudc.
- Luéi tam giac trong ludi khong ché mit bang khu vuc goi 1a ludi giai tich co 2 cip goi la giai tich 1
va giai tich 2.
- Ludi da giac trong ludi khéng ché mit bang khu vuc goi 1a ludi dudng chuyén ciing c6 2 cip
hang la duong chuyen hang I va duong chuyén hang II.
Ludi khong ché mit bang nha nudc va ludi khéng ché miat bang khu vuc s& trinh bay ¢ muc

sau.

Dé do v& ban db ty 1& 1/5000 = 1/500, ngoai cac diém khdong ché mit bang nha nudc va khong
ché mit bang khu vuc con phai ting thém ludi khéng ché mit bang do v& (dé cho gon, tir day vé sau
chi goi 1 ludi do v&). Ludi do v& ciing gom 2 loai 1a lu6i tam giac va ludi da giac thuong goi 1a ludi
tam giac nho va ludi dudng chuyén kinh vi.

Truong hop do v& binh d6 ¢ xa diém ludi khdng ché mat bang nha nudc, ta c¢6 thé xay dung
lu6i khdng ché doc 1ap gdm céc cap tuwong duong nhu cac cap da trinh bay & trén. O chuong nay
ching ta nghién ctru k¥ ludi do v& dang duong chuyén.

Lu6i khdng ché mit bang c6 thé duoc thanh 1ap theo phwong phap tam giac (chi do goc, hoac chi
do canh, hodc vira do goc vira do canh), phuong phap duong chuyén, phuong phép giao hoi, va to
hop cua cac phuong phap Ay, ...

Tuy theo quy m6, d6 chinh xac 1ap luoi, ngudi ta chia ludi khéng ché mat béng ra lam ba loai:

- Luéi khong ché mat bang nha nuoc: gdom ludi tam giac va duong chuyen cap 1, 2, 3, 4.

- Ludi khong ché mat bang khu virc: gom ludi giai tich va duong chuyén cap 1, 2

- Luéi khong ché mit bang do vé: gdm ludi tam giac nho va duong chuyén kmh vi, ...

Trong d6 ludi chinh xac thap duoc phat trién tir nhitng ludi chinh xac cao hon.

11.2. Luéi khong ché miat bang nha nudc:

I1.2.1. Luoi tam giac nha nude hang 1, 2, 3, 4:
Ludi tam giac nha nude hang 1, 2, 3, 4 ¢6 cac chi ti€u nhu trong bang 9-1.
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Bang 9-1
. s A T LA Hang tam giac

Céc chi tiéu k¥ thuat I > 3 )
1. Chiéu dai canh (km) 20-125 7-20 5-8 2-5
2. Gi4 tri goc nho nhat (dg) 40 20 20 20
3. Sai s6 trung phuong do canh 1:400.000 | 1:300.000 | 1:200.000 | 1:200.000
day
4. Sai sb trung phuong xac dinh goc 40,5 0,5
phuong vi (gidy)
5. Sai s6 trung phuong do goc +0,7 +1,0 +1.,5 +2.0
(gidy)
6. Sai s0 khép cho phép trong tam 3 4 6 8
giac (gidy)
7. Sai s6 trung phuong ctia canh 1:150.000 | 1:200.000 | 1:120.000 | 1:700.000
yéu nhat
8. Sai s6 trung binh vi tri trong hd 0,15 0,07 0,07 0,07
giita cic diém canh nhau (m)

I1.2.2. Lud6i duong chuyén nha nuéc hang 1, 2, 3, 4:

Lu6i duong chuyén nha nude hang 1, 2, 3, 4 ¢6 céc chi tiéu k thuat nhu trong bang 9-2.

Bang 9-2

Céic chi tiéu k§ thuat 1 H@‘zng duong Ch“{{f“ ;
1. Chiéu dai canh (km) 20 - 25 7-20 >3 >2
2. Gia tri trung phuong do goc +0,4 +1,0 +1,5 +2,0
(giay)
3. Sai s0 trung phuong do canh 1:300.000 | 1:250.000 | 1:200.000 | 1:150.000
4. Sai s6 trung phuong xéac dinh goc +0,5’ +0,5”’
phuong vi (gidy)

I1.2.3 Luéi khéng ché mat bang khu vue:
I1.2.3.1. Ludi giai tich khu vue cép 1,2:
Luéi giai tich khu vuc cap 1, 2 ¢6 cac chi tiéu ky thudt nhu trong bang 9-3.
Bang 9-3
Céc chi tiéu ky thuat lHang gldl “Chz
1. Chiéu dai canh tam gic khong 16n qua (km) 5,0 3,0
2. Gia tri goc nho nhat cho phép & trong (dd)
- Luéi tam giac day dic (chudi tam giac) 20 20
- Khoa tam giac. 30 30

3. S6 luong tam giac cho phép gitta cac canh mo dau hoic 10 10
giita cac diém goc va hudng mo dau.
4. Chiéu dai ngan nhat cho phép cua canh md dau (km) 1 1
5. Sai s6 twong doi ctia canh mo dau 1:50.000 | 1:20.000
6. Gi6i han sai s6 trung phuong do goc tinh theo sai s6 khép +5 +10
trong tam giac (giday)
7. Sai s6 khép cho phép trong tam giac (gidy) +20 +40
8. Sai s6 twong doi canh yéu nhat khong qué 1:20.000 | 1:10.000
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11.2.3.1 Luéi duong chuyén khu vuc cap 1, 2:

Ludi duong chuyén khu vuc cap 1, 2 ¢6 cac chi tiéu ky thuat nhu trong bang 9-4.

Bang 9-4
Céic chi tiéu k§ thuat H?‘lng duong Ch“yzen

1. Chiéu dai gidi han cua tuyén (km):

- DPuong don 5 3

- Giira gbc va diém nat 3 2

- Giira cac diém nit 2 1,5

- Chu vi gidéi han ctua vong khép kin. 15 9
2. Chiéu dai canh dudng chuyén (km) 0,12-0,80 | 0,08 -0,35
3. SO lugng canh trong tam giac khong nhiéu hon 15 15
4. Sai sb tuong d6i do canh khong quéa 1:10.000 1:5.000
5. Sai 6 trung phuong do goc (gidy) +5 +10
6. Sai s0 khép vé goc trong toan duong chuyén khong qua (n
1a s6 goc trong dudng chuyén) (gidy) +10 \/H 420 \/H
7. Sai s6 khép twong ddi cuia dudng chuyén 1:10.000 1:5.000

I1.3. LUOI KHONG CHE MAT BANG PO VE:
I1.3.1. Ludi tam gidc nho:

1) Céc dang ludi tam gidc nhé: Ludi tam giac nho ¢ thé ¢ cac dang nhu trén hinh 9-1: a) tam
giac trac dia ; b) tr gidc trac dia ; ¢) tam gidc trung tam ; d) day tam gidc trac dia ; ) giao hoi thuan ;

f) giao hoi nghich ; g) giao hoi tong hop.

Bang 9-5
A L A Tylédovel: M

Cae chiticu ky thuat 1:500 | 1:1.000 | 1:2.000 | 1:5.000
1. Do chinh x4c canh m& dau 1:5.000 1:5.000 1:5.000 1:5.000
2. Sb tam giac cho phép giira cac 10 15 17 20
canh gdc
3. Goc trong tam giac khong duogc 20 20 20 20
nho hon (dd)
4. Canh tam giac khong dugc ngin 150 150 150 150
hon (m)
5. Do goc theo phuong phép toan
vong. Do sai 1éch ciia mdi hudng 45> 45 45> 45
quy vé “khong” hodc giita cac lan
d6 khong qua (giay)
6. Sai s6 khép trong tam gidc (phiit) 1,5’ 1,5 1,5’ 1,5’

Khi 13 co s& cho viée do v& ban do ty 18 16n. Ludi tam gidc nhé c6 cac chi tiéu k§ thuat nhu trong

bang 9-5.

2) Tinh toan binh sai cdc dang luoi tam giac nho: Tham khao thém tai li¢u
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Hinh 9-1

I1..3.2 LUOI PUONG CHUYEN:
1. Khdi niém (nguyén ly):

Chon mot s6 diém phan bd déu trén khu do. Nbi cac diém do lai bang duong giy khuc tao
thanh da giac kin hay hé nhung ¢ hai dau 1a diém cua cc canh ludi cap cao. Do tat ca cac goc o dinh
va cac canh cia da gidc. Nho bai toan thuén trong tric dia s& tinh duoc toa do tit ca cac diém cua da
giac. Do 1a nguyén 1y da gidc dac. Nho nguyén 1y nay ta d& dang 1ap ludi khong ché mit bang ¢ ving
c6 dia hinh che khuét nhiéu khong thuan tién cho viéc b tri lugi tam giac.
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2. Cac dang ludi duong chuyén:

Thuec té trong tric dia thuong gip duong chuyén kinh vi kin hay duong chuyén kinh vi hé¢ (phu
hop), d61 khi duong chuyén c6 mét vai diém nat.

Puong chuyen kin 1a duong chuyen ma cac canh cua da giac tao thanh mot vong kin. Duong
chuyen kin c6 thé c6 mot canh hay mot diém cua canh trong luoi cap cao (hinh VII-22a, b). Duong
chuyén kin ciing c6 thé 13 ludi doc 1ap. Khi d6 ngoai viée do tat ca cac goc ¢ dinh, cic canh cua da
gic con phai do phuong vi tir mot canh va gia dinh toa do mot diém cia canh do goc phuong vi
(hinh VII-22c).

Puong chuyén hé co diém dau va diém cudi 1a diém cua cic canh ludi khdng ché cip cao
(hinh VII-22d).

Pudng chuyén kin hay duong chuyén phu hop 13 duong chuyén don. Néu chung lién két lai véi
nhau sé& tao thanh ludi duong chuyén (hinh VII-22f). Piém gip nhau cua cac khau (doan) dudng

chuyén goi 1a diém nat.
\\O @ Khép kin

Lué6i dudong chuyén

Hinh VII-22
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a) Thiét ké: Viéc thiét ké duong chuyén kinh vi dya theo ban dd ty 1& 16n nhat hién co, phai
tuan theo cac chi tiéu k¥ thuat ghi trong bang 9-6.

Bang 9-6
e A e A Ty 1€ do v&
Cde chi ticu ky thuat 1:500 | 1:1.000 | 1:2.000 | 1:5.000
1. Chiéu dai duong chuyén kinh vi
don ndi giira cac goc (km):
- & vung quang dang hoac da xay
dung 0,6 1,2 2,0 4,0
- & vung che khuét rAm rap. 1,5 3,0 6,0
2. Chiéu dai canh (m) 20-350 20-350 20-350 20-350
3. D6 chinh xéac do goc (phut) 0,5 0,5 0,5 0,5
4. Do chinh xac do canh 1:2.000 1:2.000 1:2.000 1:2.000
5. Sai s6 khép cho phép vé g0c trong
toan duong chuyen (n 1250 goc trong | +2xsx~/n | +2xtx/n | £2xtx/n | £2xtxn
duong chuyén, t la 0 chinh x4c may
do goc) (gidy)
6. Sai s6 twong doi cho phép trong 1:2.000 1:2.000 1:2.000 | 1:2.000
duong chuyén (gidy)
7. Sai s6 cho phép cua toa do (m)
- & vung quang dang hoac da xay
dung 0,1 0,16 0,30 0,60
- & vung che khuat rim rap. 0,30 0,60 1,50

Ngoai ra, nd con théa man cac yéu cau sau day: dinh cia dudong chuyén dit ¢ noi thuan tién cho viéc
do dac, nhin rd hai diém bén canh; vi tri cia duong chuyén kinh vi phai thoa man nhiing muc dich
cua viéc dat duong chuyén; cac canh duong chuyén co gang dai gan bang nhau.

Dé c6 thé kiém tra dudng chuyén kinh vi phai thuoc mot trong nhitng dang nhu hinh 9-2: a) ndi giira
hai canh cdp cao; b) dudng chuyén kin ndi dén mot diém va goc dinh hudng da biét; ¢) cac dudong
chuyén chum tai mot diém (A goi 13 nat) va ndi dén cac canh cép cao hon; d) cac dudng chuyén tao
thanh mot s6 diém chum (B,C,D,E) va ndi dén cac diém cép cao hon; e) duong chuyén kin tu do ¢c6
mot duong chéo (F, G).

b) C6 dinh cdc diém dwong chuyén kinh vi (chén méc): '
Chon diém, nhém méc, dung tiéu: Sau khi dy an do vé dwoc duyét thi ra thuc dia chon diém, chon
méc, dung tiéu:

Chon diém 1a can clr vao thiét ké duoc duyét ma xac dinh vi tri cta tirng diém ghi trén ban dd
thiét ké ra thyc dia. Khi chon diém, c6 thé thay doi d6i chit néu thy c6 lgi cho viéc do ngam khéng
ché va do v& chi tiét. Cac diém khdng ché phai dat ¢ nhitng dat d4 vimg chic, cao rao, quang dang
nhin thay nhiéu diém chi tiét xung quanh.

Tai nhiing vi tri da chon, déu phai dong coc hay chon mbc bé tong theo qui dinh thiét ké. Coc
va moc c6 hinh dang nhu hinh VII-7.
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Hinh VII-7

Tai nhiing diém c6 dia vét che khuat duong ngdm can dung tiéu cao dé hai dau canh ngam thong
nhau. Tiéu dung trong ludi tam giac nho c6 hinh dang nhu hinh VII-8. Puong kinh cua ti€u phai bao
dam sao cho anh cia tiéu trong dng kinh khi do goc nho hon khe hé giita hai day dung chir thap
(hinh VII-9).

C

7, 7, m)& aﬂﬁ
C d

Hinh VII-8

qh Hinh VII-9
\ 11

¢) Po cdc yéu t6 ludi::
- Po goc bang may kinh vi, theo phuong phép don gian (do cung) hai lan, giira hai 1an do c6
xoay ban do di 90°.
- Po canh dudng chuyén kinh vi theo hai chiéu di, vé bang thudc thép hay bang may do xa
quang hoc c6 do chinh xac trén 1/2.000.

3. Binh sai dwong chuyén kinh vi khép kin:
3.1/ Binh sai goc:
Vé6i duong chuyén kinh vi kin ta tién hanh binh sai goc theo timg budc nhu sau:
al Ve so do dwong chuyén, c6 ghi cdc sé liéu can thiét, dong thoi ghi cdc sé vao bang tinh.
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Huong di cung
chiéu KbH

Hinh VII-25

b) Tinh sai s6 khép goc phwong vi (goc dinh huong) cua dwong chuyén theo cong thirc:
Tong goc bang theo 1y thuyét:
, B iy e = (0-2).180 (7-58)
trong do: n 1a so dinh cta duong chuyén.

Téng goc bang do duoc 14 X4,

Sai s6 khép goc:
’ Aq= 2B 0 - 2Pty thuyét (7-59)
Sai s0 khép goc cho phép tinh theo cong thirc sau:
Aq =+15-t-/n (7-60)
biéu kién dé chép nhan duoc:
) Aq' 2 Aq (7-61)
¢) S6 hi¢u chinh tinh theo cong thirc:
Vi = —% ") (7-62)
d) Tinh gdc binh sai theo cong thurc:
Pl =PBi+ vpi (7-63)

3.2/ Binh sai toa do:
a) Tinh goc phuwong vi cua cdac canh theo 1 goc phwong vi da biét va cac goc bang da diéu
chinh:

- Néu huéng do cung chiéu KPH (géc B -

Ot = ot - B + 180° ‘ (7-64)
- Néu huéng do ngugc chiéu KBH (goc Bi"™) :

o v = oy + B - 180° (7-65)

b) Tinh sai s6 khép toa dj:
- Tinh s6 gia do timg doan theo cong thirc sau:
Ax; = S; Cos o (7-66)
Ayi = Si Sin (051 (7-67)
- Tinh téng sb gia do:
) 2AXgo;  2AYdo
- Sai s0 khép toa do tinh theo cong thirc: dat fs= L.I°

fs=LI'= [f2 +f2 (7-68)

trong do:
fx = ZAXdo (7-69)
6 =TAya , (7-70)
- Lap ty so va diéu ki¢n chap nhan sai s6 khép toa do:
f
—S_< 1 (7-71)
Cv 2000
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trong do: CV 1a chu vi duong chuyén kinh vi kin.
¢) Tinh s6 hi¢u chinh gia so:
- S6 hi¢u chinh s6 gia theo phuong x dugc tinh theo cong thirc:
f, xS
l, =— (7-72)
Cv
lay tron theq sO 1é cua so gia AX;
- S6 hi¢u chinh s6 gia theo phuong y dugc tinh theo cong thirc:
f, xS
e =- (7-73)
CVv
lay tron theo s6 1é cla sO gia Ay ; ) ‘
tronng do: /; , e; 1a s6 hi€u chinh s6 gia theo phuong x va y; S; la chi€u dai canh twong Gmg.
d) Tinh gia so toa do da hiéu chinh theo cong thirc sau:

AX'; = Ax; + [; (7-74)
Ay'i =Ayit e (7-75)
e) Tinh toa do cdc dinh theo cong thirc sau:
X; = X;.1 + AX; (7'74’)
Vi = Yi1 T AYS (7-75")
VIDU 1: Binh sai duong chuyén kinh vi khép kin sau:
I/ Dang duong chuyén:
VII
VI
1
v
v II
111
Hinh VII-26
I/ S6 liéu cho:
- X, =1500™ 00
" |y, =150000 va biét t=30"
a, , =2083535'
111/ Sé liéu do duge : . . .
- Bo goc bang bén trong duong chuyén (véi hudng do theo chiéu ngugce chieu KBH):
| =128%20'12" Il =130°57'18"
= 104%6'54" vV = 156°31'30"
vV =107%2'12" VI = 174%26'54" Vil =97%53'30"
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- Po chiéu dai canh:
S;=357,"11 ; S,=191,"00 ; S;=259,"25
S4=202,"18 ; Ss=166,"72 ; S¢=254"78 ; S;=221,"27
GIAL:
- Két qua tinh toan ghi trong bang VII-17

BANG TINH TQA PO (bang VII-16)

Pinh | Gobc béng o S Gia sb toa do G.sb da hehinh Toa dd
goc AX AY AX AY X Y
i 128%20'12" 1500.000 | 1500.000
12" 1 208%35'35" | 357.11 -313.557 | -170.908 | -313.567 | -170.859
I 130°57'18" ~0.010 +0.049 1186.433 | 1329.141
13" 1 257°38'04" | 191.00 -40.902 -186.569 -40.912 -186.543
111 104%46'54" ~0.010 +0.026 1145.521 | 1142.598
13" 1 332%50'57" | 259.25 230.682 -118.304 230.672 -118.269
v 156%31'30" ~0.010 0035 1376.193 | 1024.329
13" 1 356%19'14" | 202.18 201.763 -12.974 201.753 -12.947
\Y% 107°02'12" ~0.010 0027 1577.946 | 1011.382
B 69°16'49" | 166.72 58.985 155.936 58.975 155.959
VI 174%26'54" ~0.010 +0.023 1636.921 | 1167.341
B" 1 74%9'42" | 254.78 66.678 245.899 66.668 245.934
VII 97°53'30" ~0.010 0035 1703.589 | 1413.275
B" 1 156%55'59" | 221.27 | -203.579 86.695 -203.589 86.725
I ~0.010 -0.030 1500.000 | 1500.000
2.Bi 1y thuyét = 900°00'00" ; f=2Ax=0.070
2 Bido = 899°58'30" ; k= 2 Ay =-0.225
Ag=-90" ; 1LI'=0.23

' 0236 1 1

Aq'=113" = ~ <
CV 1625 6885 2000

2

4. Binh sai duwong chuyén kinh vi hé:

Trong do dudng chuyén thudng cé hai loai diéu kién: 1a diéu kién goc va diéu kién toa do. Viéc
binh sai gan dang duoc tién hanh theo timg diéu kién. Mdi dau, binh sai vé goc, ding cac goc da
binh sai dé tinh sb gia toa do (hay con goi la lugng tang toa do), roi moi binh sai toa do.

4.1/ Binh sai goc:
Vé6i duong chuyén kinh vi hé ta tién hanh binh sai goc theo ting budc nhu sau:
a) Vé so dé dwong chuyén, c¢é ghi cdc sé liéu can thiét, dong thoi ghi cdc s6 vao bang tinh.

Hinh VII-23
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b) Tinh sai s6 khép géc phwong vi (goc dinh hiedng) ciia dwong chuyén theo cong thirc:

Téng goc béng theo ly thuyét:
- Néu do goc bang phia phai dudng do:

, ‘ B iy thugdt = Ol - Oc + 1180 (7-36)
- Néu do goc bang phia trai duong do:
ZBitr Iy thuyét = Olc - Olg T 1n.180 (7-37)

trong d6: n 1a s dinh cta dudng chuyén; oq 13 gbc phuong vi cta canh dau; a. 1a goc phuong vi ctia
canh cuoi.
Téng goc bang do duge cung phia phai la Y B hodc cung phia trai 1a Y B

Sai s0 khép goc:
- Tinh theo gdc bang phai:
Aq = B0 - TPy thuyé (7-38)
- Tinh theo gbc bang trai:
’ AqQ = 2Bi%0 - 2By thuyét (7-39)
Sai s6 khép gdc cho phép tinh theo cong thure sau:
Aq' =2-t-4/n (7-40)

trong d0; t 12 s6 doc nho nhit cia may, tinh bang gidy.
bicu kién dé chap nhan duoc:

) Aq' 2 Aq (7-41)
¢) So hiéu chinh tinh theo cong thirc:
Aq n
VBi = Y (") (7-42)
d) Tinh goc binh sai theo cong thiec:
B'i =Bi+ vpi (7-43)

4.2. Binh sai toa do:
Theo hinh VII-23 ta tién hanh binh sai toa d0 theo cac budc sau:
a) Tinh goc phuwong vi cua cac canh theo phuwong vi dau da biét va cac goc bang da diéu

chinh:

- Néu do goc bang phia phai duong do:
o = oy - B+ 180° (7-44)
Vi du cu thé nhu hinh VII-23 la:
a1 =04 - Blph + 1800
o2 =o0p1 - B+ 180°
- Néu do goc bang phia trai dudng do:
o = o.p + B - 180° (7-45)
Vi du cu thé nhu hinh VII-23 la:
oa] =0g T Bltr - 1800
oa=on1+ B - 180°
b) Tinh sai 56 khép toa do:
- Tinh s6 gia Iy thuyét: (tinh luong ting toa do theo toa diém A va B da biét)

2AX; = XB - XA (7-46)
. ZAyi=Yys-Ya (7-47)

- Tinh s0 gia do tung doan theo cong thirc sau:
AXi = Si Cos o (7-48)
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Ayi = Si Sin (054 (7-49)

- Tinh tong s6 gia do:
] ZAxdo 5 szdO
- Sai s0 khép toa do tinh theo cong thirc:

AS=[f? + f; (7-50)

trong do:
fx = ZAXdO - ZAXM (7-5 1)
o 1y = 2Aya0 - 2 Ay ) (7-52)
- Lap ty so va dicu kién chap nhan sai so khép toa do:
A—S < i (7-53)
S 1000

trong do: S 1a tong chiéu dai dudong chuyén kinh vi ho.
¢) Tinh s6 hiéu chinh gia so:
- S6 hiéu chinh sb gia theo phuong x duoc tinh theo cong thirc:
—f, xS
l s (7-54)
lay tron theo s6 1é cua s6 gia Ax;
- S hiéu chinh sb gia theo phuong y dugc tinh theo cong thirc:
—f, xS 255
e, S (7-55)
lay tron theo s6 1é cua sb gia Ay;
tronng d6: /; , e; 1a s6 hiéu chinh s6 gia theo phuong x va y; S; 1a chiéu dai canh twong tng; S 1a tong
chiéu dai duong chuyén.
d) Tinh gia s6 toa dé da hiéu chinh theo cong thirc sau:

AX'} = Ax;+ [; (7-56)
Ay'i = Ayi + e; (7-57)
e) Tinh toa do cac dinh theo cong thirc sau:
X; = X1 + Ax} (7-56)
Yi =Yi1 T AY' (7-57°)
ViDU 2:
Binh sai dudng chuyén kinh vi ho sau:
I/ Dang duong chuyén:

A

Hinh VII-24
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11/ S6 liéu cho:
5. %s = 4028™ 53
Yy = 400677 )
va biét t=20"
o lXe= 3730™43
y. = 380285
111/ 86 lidu do dugc:
- Do goc bang bén trai duong do:
B =92°30'36" | =15630'18"
I =175°30'30" C = 180%44'00"

- Po chiéu dai canh:
S;=133,"84 ; S,=154,"71 ; S;=280,"74
- Po goc phuong vi dau va cubi:
o =317°52'05" ; o, =203%08'00"
GIAL:
- Két qua tinh toan ghi trong bang VII-17

BANG TINH TQA PO (bang VII-16)

Pinh | Géc bang o S Gia sb toa do G.s6 da hehinh Toa do
gbc AX AY AX AY X Y
A
317°52'05"
B 92°30'36" 4028.53 | 4006.77
81 230%22'49" | 133.84 -85.35 -103.10 -85.39 | -103.13
I 156%30'18" -0.04 -0.03 3943.14 | 3903.64
™1 206°53'14" | 154.71 | -137.99 -69.97 -138.04 | -70.01
1I 175%30'30" -0.05 -0.04 3805.10 | 3833.63
81 202%23'52" | 80.74 -74.65 -30.76 -74.68 -30.78
C 180%44'00" -0.03 -0.02 3730.42 | 3802.85
81 203%°8'00"
D
2B 1y thuyét = 605°15'55" s fx= 2AXdo - 2AX; = -297.98 - (-298.10) = 0.12
2 Pido = 605°15'24" 3 £y =2Aydo - XAy =-203.83 - (-203.92) = 0.09
Aq=605°15"24" - 605°15'55"=-31" ; AS=0.15
AS 015 1 1
Aq'= 120" ; —= ~

= ~ <
S 36928 2461 1000
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VIDU 3: Binhsai duong chuyén kinh vi khép kin :
I/ Dang duong chuyén:

Vil

Hinh 9-6
11/ S6 liéu cho:
FL? =1500," 00
y, =1500,00 va biét t=30"
a, , =303°2020"
[11/ S6 liéu do dll:QCI . . .
- Bo goc bang bén trong duong chuyén (véi hudng do theo chiéu ngugce chiéu KBH):
I =128%2012" I =130°57'18"
I =104%6'54" IV =156°31'30"
V =107°02'12" VI =174%26'54" VIl =97°53'30"
- Po gbc bang ndi @:

¢ =85"15"15>
- Po chiéu dai canh:
S;=357,"11 ; S,=191,"00 ; S;=259,"25
S4=202,"18 ; Ss=166,"72 ; S¢=254"78 ; S;=221,"27
GIAL
- Tinh géc dinh huéng dau cua dudng chuyén:
o = ot @ - 180° =208°35°35”
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- Két qua tinh toan ghi trong bang 9-8

BANG TINH TOA PO
Bang 9-8
Pinh Goc bang o S Gia s0 toa do G.s0 da hchinh Toa dd
g6c AX AY AX AY X Y
i 128720'12" 1500.000 | 1500.000
12" | 208%35'35" | 357.11 | -313.557 | -170.908 | -313.567 | -170.859
II 130%57'18" ~0.010 0049 1186.433 | 1329.141
3" 1 257°38'04" | 191.00 -40.902 -186.569 -40.912 -186.543
11 104046'54"" ~0.010 0026 1145.521 | 1142.598
13" 1 332%50'57" | 259.25 230.682 -118.304 230.672 -118.269
v 156031'30"" ~0.010 0035 1376.193 | 1024.329
13" 1 356%19'14" | 202.18 201.763 -12.974 201.753 -12.947
\Y% 107002'12'[ ~0.010 0027 1577.946 | 1011.382
B 69°16'49" | 166.72 58.985 155.936 58.975 155.959
VI 174%26'54" ~0.010 0,023 1636.921 | 1167.341
B | 74%942" | 25478 66.678 245.899 66.668 245.934
VII 97°53'30" ) ~0.010 0035 1703.589 | 1413.275
B" 1 156%55'59" | 221.27 | -203.579 86.695 -203.589 86.725
I ~0.010 -0.030 1500.000 | 1500.000
2.Bily thuyet = 900°00'00" ; f=2Ax=0.070
¥.pido = 899°58'30" ; fy=2Ay=-0225
Ag=-90" ;. AS=0.236

AS 0.236 1 1
—= ~ <

Aq'= 113" = ~
S 1625 6885 2000

I1.4. PAN DAY LUOI KHONG CHE:

11.4.1. Giao hoi diém:

Trong tam giac can phai dit may do & mdi diém tam gidc, mat khac tat ca cac goc trong ludi
tam giac phai do doc lap. Nhu vay do dac trong ludi tam giac cod nhiéu khé khan, khong thuan tién,
tham chi c6 khi khong thé thyuc hién dugc. Dé khic phu tinh trang d6, bao dam sb diém khong ché
can thiét cho do dac dia hinh, c6 thé ding phuwong phap giao hoi cac diém riéng biét, giao hoi theo
cap diém hoac giao hoi theo cac chum.

Dic diém quan trong trong do giao hoi 1a khong can do tit ca cac goc trong tam giac. Do do
trong giao hoi khong ¢ diéu kién hinh tam giac nhu trong do tam giac.

a) Giao hoi phia trudc:

Néu dit may tir cac diém khdng ché cip cao A, B (hinh 9-7) do vé diém can xac dinh P, ta c6
bai toan giao hoi phia trudc dé x4c dinh toa do diém P.

Viéc tinh giao hoi tir hai hudng twong ty nhu tinh tam giac don, chi khac & day goc P dugc tinh
tor hai goc, theo cong thirc:

P, =180"- (A +B)) (9-42)

Dé kiém tra va nang cao d¢ chinh xac cua diém P, ta can dat thém may tai diém cép cao C, do

vé P. Khi d6 toa diém P duoc tinh trung binh tir hai tam giac giao hoi ABP va BCP.

P
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b) Giao hoi canh bén:

Néu dat may duogc dat tai mdt trong hai diém cép cao da biét 1a A (hinh VII-28) thi ta phai dat
may tai diém can xac dinh P dé do. Tir d6 tinh duoc goc B theo cong thirc sau:

B=180"-(A+P)) (9-43)

Sau khi tinh dugc goc B, ta tinh chiéu dai canh, tinh g6c phuong vi cac canh tam gidc giao hdi
va toa d6 diém P nhu trong tam giac don. Day chinh 1a bai toan giao hdi canh bén. Dé kiém tra ta do
thém goc P, t6i diém cap cao C.

Viéc kiém tra dugc tién hanh nhu sau:

Sau khi tinh dugc toa do P, tir cac toa do diém A, C va P, tinh nguoc toa do ta dugc cac goc
phuong vi apc, apa cia cac canh PC va PA. Cu thé & day ta co:

Yc =)

18Rpc = xc _xP o

©°r :>{ re (9-44)

Vi~V @4

1gR, .
Xy~ Xp

Do do:
ZCPA =0pc —Opp (9-45)

Tri s6 P, do duogc phai bang goc ZCPA

Hinh 9-8

¢) Giao hoi phia sau:

Khi khong thé dat may tai cac diém
khéng ché cép cao, ta ¢ thé dat may tai diém can
xéac dinh P do t&i cac diém cip cao A, B va C, roi
dung bai toan giao hoi phia sau dé giai quyet (hinh
9-9). Pé kiém tra, ta can do thém diém cap cao K.
Chu y, khi x&c dinh diém P, can dat diém P ngoai
hodc trong vong tron qua ba diém A, B, C (goi 1a
vong tron nguy hiém). Thong thuong diém P dat
trong tam giac d6, khong nén dit diém P trong
ving gach chéo cua hinh 9-9. O hinh d6, hai vong
tron cda hinh vanh khan c6 ban kinh hon kém 1/5
ban kinh vong tron nguy hiém. Hinh 9-9

Viéc tinh giao hoi phia sau dugc tién hanh
theo cac budc sau:
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1) So db luéi:

2) Sé liéu cho:
Toa d6 3 diém A, B, C

3) Goc do: a, B, y

4) Noi dung tinh toan:

Hinh 9-11

Duya trén nguyén tic tinh giao diém phia trudc: toa do diém P duoc tinh tir A va B dén hay tir C va B
dén.

A3 P3 = 180 P2 (Vé’l P2 = OL)

C3 P4— 180 P1 (Vé’l P1 :'Y)

Biét toa do cua A va B, tinh ra Sap va aap. Tur 2 goc Az va Cs béng gido diém phia trude, ta tinh
ra toa d cua diém M ta tim ogm hay ogp, tir toa d ciia A va B ta tim ra oga.
Tlr aga va ogp ta suy ra géc B va géc A, dugc tinh nhu sau:
A= 180° - -(B1+Py) (Pi=y)
Biét 2 goc A, va B va vdi giao diém phia trude ta tinh ra toa do diém P.
Tuong tu, tu toa do diém B va C ta tinh ra apc, biét ope va ogp ta suy ra goc By, va goc C;
duogc tinh theo cong thurc sau:
Cy=180"- (B, +Py) (Pr=0))
Khi biét C, va B, bang phuong cach giao diém phia trudc ta tinh ra toa do diém P.
Sau cung toa do diém P s& duoc tinh trung binh tir 3 huéng A, B, C.
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VI DU 9-3: Bang phuong phap giao diém phia sau , hdy tinh toa do diém P.
1. Dang luéi:

C
Hinh 9-12
2.- S liéu gbc
Pinh X Y
A 501.193m 634.407 m
B 235.530 m 709.713 m
C 479.232 m 921.281 m
3.- Sb liéu do
Goc a Goc B Goc y
121°13 33 118%42 13 120°04 14
GIAL
B
C
Hinh 9-13
1/ Tinh Toa Do Diém M.

e B3;=P;=180"-P,=180"-p=180"-118%2’13" =61°17°47"
o C3=P,=180"-P; =180"-y=180"-120°04"14"" = 59°55°46""
e M=180"-(B;+ C3)=58"46"27"
e T toado 2 diém B va C = Tinh opc va Spc.

Axpe= Xc - xp = 479.232 - 235.530 = 243.702

Aysc=yc - yp =921.281 - 709.713 =211.568
Ay
AX

= apc = Rgc = ARCtg|—%| =40°57°45"

= Spc = yAxBe +Ayde =322.725
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> Tinh tu B:
2 opm= opc+ B; = 40°57°45”° +61°17°47° = 102°15°32>
S . . ' "
£ Spm = —BS xSinCj =—3220 72,5 % Sin59755'46" = 326.604
M Sin58"46 27

Axgy =Spym x Cosagy = 326.604x Cos102°1532" = —69.348
Aypm = Spym x Sinagy = 326.604x8in102°1532" =319.157
xB =xp +Axpgy =235.530-69.348 =166.182

= MB:
yfd —yp +Aypy =709.713+319.157 =1028.871
> Tinh t C:
2 aem= ocg- C3 = apc+ 180° - C; = 40°57°45”° +180° - 59°55°46°° = 161°01°59”
>
e
S . . "
2 Sepp = —BC xSinB; =%x8m61017 47" =331.022
Si Sin58Y46 27

Axcm =Sem x Cosoey = 331.022x Cos161%0159" = —313.050
Ayem =Scm * Sinaey =331.022xSin161°01'59" =107.590

C

x$ =xc +Ax gy =479.232-313.050 = 166.182
MC: M C CM
Yy = Ve +Ayem =921.281+107.590 =1028.871

x€ =166.182m

= Tinh trung binh ta dugc M :
y© =1028.871m

2/ Tinh Toa D6 Piém P.
e Tutoadd 2 diém A va M = Tinh aam
AXaM = XM - Xa = 166.182 - 501.193 = -335.011
AyaM=yM - ya = 1028.871 - 634.407 = 394.464
= Thuoc gbc phan tu th II nén:
Ay
AX
e Tirtoa dd 2 diém A va B = Tinh oap va Sag.
AXAB= Xp - Xa = 235.530 - 501.193 = -265.663
AYaB=Yg - ya = 709.713 - 634.407 = 75.306
Ay

AX

aanm = 180° - Ray = 180° - ARCtg|—| = 130°20°26"’

= aap = 180" - Rup = 180" - ARCtg|—2| =164°10°26"’

= Sap= Ax%p +Ayag =276.130

e Tirtoa dd 2 diém A va C = Tinh aac va Sac.
AXAC: XCc-XA T 479.232 - 501.193 =-21.961
AYac=Yc - ya =921.281 - 634.407 = 286.874

BY) _ 94092°39"

AX

= oac = 180" - Rac = 180° - ARCtg
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= Sac= A% +AYA L =287.713

e Tinh gbc A; va A,.
A| = dap - oam = 164°10°26”° - 130°20°26”° = 33%50°00""
Az = 0am - aac = 130°20°26” - 94°22°397° = 35°57°47>
e Tinh géc By va C;.
B =180"- (P, + A))=180"- (y+ A) = 180" - (120°04° 14"’ - 33°50°00"" = 26°5°46"’
Ci = 180" (P, + Ay) = 180" (B + A,) = 180" <(118%42°13* -35%57°47°" = 25°20°00"’
> Tinh Pt A:
P oap= oam = 130°20°26”
# Sap = S{*B xSinB; = 276'139 —x8in26°20'00" =141.555
Siny Sin120%04 14

AX op =S op x Cosa xp =141.555xC0s130°20 26" = -91.633
Ay ap =S ap xSina zp =141.555%Sin130°20' 26 =107.895

=
. pA. xﬁ =X A +Ax op =501.193-91.633 = 409.560
ylé =y A +Ay ap = 634.407+107.895 = 742.302
» Tinh P ti B:
2 opp=opa + B; = osp + 180° + B; = 164°10°26>°+180° + 26°05°46>’
=370°16’12" = 10°16°12”

S . . ' "
AB . sinA, =— 2710130 6i133950'00" = 177.654
Siny Sin120%04 14

Axgp =Spp xCosagp =177.654x Cos10°1612" =174.808
Aygp =Spp xSinogp =177.654xSin10°16'12" =31.673

# Spp =

Xp =Xp +Axpgp =235.530+174.808 = 410.338

= PB:
yfA =yp +Aygp =709.713+31.673 = 741.386
> Tinh P tix C:
P ocp=aca + Cp = oac + 180° - C; =94°22°39+180° + 25°20°00”° = 249°02°39”
S , 287.71 , Lo
S Sep = AC  gina, =— 2873 6in35057'47" =192.635
Sinp Sin118%42'13

Axcp =Scp xCosacp =192.635xCos249%02'39" = —68.896
Aycp =Scp xSinacp =192.635x8in249%02'39" = -179.893

=
e xS =X +AX cp =479.232-68.896 = 410.336
= :
y5 =y +Aycp =921.281-179.893 = 741.388
=
=
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\
X, +X, +X,
S\ T A T A ) 410.078m

Xp

— P°: (A . C)
Y, +Y, +7Y,

yp =L ;’ P/ =741.692m

VI DU 9-4: Theo phuong phép giao diém phia sau tinh toa do diém P.

Cho céc s6 liéu sau: nhu hinh 9-10 va 9-11:

{x - 159825 {x — 186476 {x — 134022

y=75246" |y =1137,89

y = 124408

o =112°2812";B = 131°0042";y = 116°3106"

A, =P,=180° — o = 180° — 112°2812'= 67°3148"
C, =P, =180° — y = 180° — 116°3106'= 63°2854"

Tinh toa d6 diém M:

o =117°4135
oy =185°1323
ooy = 234°1241"

Spc =555",22
M = 48°5918"
AX ,,, =—65565 X = 94260
=
S, =658M39 AY .y =-59,93 y =69253
Tinh duoc
Sey =679, 94 AX g, =-397,63 X = 94259
=
Ay, =-55155 y =69253
Tinh trung binh M:
X =942™ 60
M
y =692™ 53
Tinh opm:
gy = 205°4642"
Tinh apa:
o = 235°2015'
Tinh apc:
oge = 168°3320"
B, =29°33'33"
B, =37°13"22"
A, =33%5721"
C; =30°1826"
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Opg = \/m ZAB8™60
Sy =468",60
Siny
SBP = m =292™ ,58
Siny
Sge - SinB,

S -5 - 350m ,34
°r Sina

Spe = = 258" 35

TINH TOA PO P:

T A:

oA,y = 8901 536"

S,p =258".35
AXAP =3"34
Ay, =258",33
x21601m ’59
P:
y=1010",79
Tu B:
A pp =205°46'42"
Sgp =292",26
Ax,, =-263" 17
Ay ,» =127",10
) x=1601",59
|y=1010",79
Tu C:
aep =318°14'54"
Scp =350",34
Axgp = 261737
AyAP _233m,29
x=1601",59
P:
y=1010",79
N x=1601",59
Vay:  P:
y=1010",79
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IV. LUGI KHONG CHE DO CAO:
IV.1. Khai niém ludi khdng ché d6 cao:

Ludi do cao 1a ludi xac dinh vi tri do cao cua cac diém khéng ché, léy n6 1am chd dua dé xac
dinh vi tri 6 cao cua cac diém trong khu do 1ap ban dd va bd tri cong trinh. Ty theo yéu cau do
chinh xac va tac dung khéng ché cua no, ta co thé phan thanh: luéi d§ cao nha nudc, ludi do cao ky
thuat va ludi 3o cao do vé.

Luoi do cao nha nudc dugc phan thanh 4 hang: I, 11, IIT va IV. Luéi d0 cao hang I, II 1a hé
thdng cao nhét trong toan qudc, 1 co so cho viéc nghién ciru khoa hoc va phat trién cac ludi hang
11, IV.

Tuy theo yéu cAu d6 chinh xé4c va diéu kién do dac ma ludi do cao c6 thé duge xay dung theo
phuong phap do cao hinh hoc hay do cao lugng gidc. Ving dong bang, doi, ndi thip, ludi do cao
thuong duoc xay dung theo phwong phap do cao hinh hoc va theo dang lu6i duong chuyén do cao.
Ving ndi cao hiém tré, ludi do cao thuong dugc xay dung theo phuong phap do cao luong giac &
dang ludi tam giac do cao.

No6i chung viéc xay dung ludi do cao déu qua cac budc: thiét ké ky thuat trén ban dd, chon
diém chinh thirc ngoai thyuc dia roi chon méc, v& so d6 ludi chinh thirc va tién hanh do chénh cao,
tinh toan do cao cac diém.

Tuy theo cap hang duong do cao ma vi¢c chon dlem d6 cao c6 nhimg yéu ciu khac nhau.
Nhung néi chung can chi y : chon duong do cao cho nd ngan nhat nhung lai c6 tac dung khdng ché
nhiéu, thuén loi cho viéc phat trién ludi do cao cap duoi.

- Noi dit mdc hodc tram do can dam bao viing chic, kho réo. Puong do it déc, it gap vat
chudng ngai, tranh vuot séng, thung ling. Tranh qua ving dat xdp lay, sut 10....

- Khi do cao phuc vu cho xay dung cac cong trinh, thi duong do nén di theo cac cong trinh
(kénh, muong, dap, céu...).

- Khi chon diém c6 thé diéu tra tinh hinh dia chat cong trinh ngay tai chd chon dé thiét ké do
sau chon mdce duoc hop 1y.

Cac diém duoc chon chinh thirc can phai chon mébc, v& so dd va ghi chu can than.

IV.2. Ludi thity chuan hang IV:

Lu6i d6 cao hang I1I, IV 1a ludi do cao ting day d6 cao hang L, II, né truc tiép
phuc vu cho do v€ dia hinh va do dac cong trinh.

Lu6i thuy chuan hang IV 13 cdp cudi cung trong hé théng ludi khéng ché do cao nha nudc,
dugc phat trién tir cac diém khong ché do cao hang I, II, III thanh vong kin, cac dudng thuy chuan
pht hop hay thanh luéi c6 mot hay nhiéu diém nut. Cac diém khong ché hang IV 1a co sé truc tiép dé
phat trién luéi khong ché do cao k¥ thuat dong thoi lam diém do cao dé bd tri va thi cong cong trinh.

Khi do vé& binh d6 16n, thuong sb luong diém khong ché d6 cao hang IV can xdy dung khong
nhiéu nén it khi tao thanh ludi c6 mot vai diém nat ma thuong thanh duong thity chuan phi hop.

IV.2.1 Thiét ké dudng thay chuin hang IV:

Khi xdy dung luéi khdng ché do cao
hang IV phuc vu do vé& binh d6 ty 1¢ 16n
trong giai doan thlet ké va thi cong cong
trinh can chon mot s6 diém & gan vi tri s&
xdy dung cong trinh ma khi thi cong khong
bi pha hong. Cac diém nay phai dat ¢ noi
dat d4 khong lin, dé bao quan sudt trong
thot gian thi cong va khai thac sau nay.

Nhiing diém di chon duoc ndi vai
nhau va ndi véi 2 diém khéng ché do cao
hang cao hon ¢ ngoai khu vuc do tao thanh
mot duong thuy chuan phu hop. Trudng hop
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dé ndi duoc véi 1 diém hang cao thi can chon duong do di va vé khac nhau dé tao thanh mot vong
kin.

IV.2.2. Chon diém, chén mée, chon dudng do:

Ra thuc dia xac dinh vi tri cac diém trong thiét ké da bd tri. Khi chon diém, nén khao sat ra xa
hon vi tri trong thiét ké mot chut, néu o vi tri tot hon nhu cac cong trinh kién trac kién cb da co tir
trudc thi nén chuyen vi tri dlem den d6. Piém khong che d6 cao hang IV dat trén nén, hay tuong cac
dinh, chua, cdu, cong da co san tot hon 1a dit trén nen dat. Vi viéc gan moc vira tién loi va mdc
khong bi lun nhu dat trén d4t. Sau khi chon dugc diém can danh diu bang méc nhu hinh VII-20.

Sau khi chon méc phai khao sat duong theo chi dan trong thiét ké. Puong do thuy chuan hang
IV phai 1a dwdng c6 nén 6n dinh nhu duong qudc 19, duong lién tinh, lién xa, duong d€ hay bo kénh
muong, bo ving c6 tir trude. Budng cang bang phang cang ngan cang tot.

IV.2.3. Chon may, mia, & mia va thoi tiét:

May dung dé do thity chudn hang IV 13 may thuy binh c6 do phong dai 16n hon 24 1an, d6 nhay
6ng thily dai t" nho hon 15"/2mm. May phai duoc kiém nghiém va hiéu chinh trugc khi do.

Mia dung dé do thuy chuan hang IV 14 cdp mia hai mit, ma hai mat déu c6 khac phan khoang
lcm. Dé mia 14 loai dé mia sat ning 1+ 2khong.

Po thity thuan hang IV vao lc troi rAm mat, gié nhe 1a tot nhat, khong do luc ning git, gio
manh hay swong mu.

IV.2.4. Do thuy chuan hang IV:

Do thily chuan hang IV tién hanh theo phuong phap do cao hinh hoc tir giita va theo so 6 dan
d6 cao trén dudng dai . Po thily chuan hang IV chi do theo mét chiéu nhung phai tuan theo qui dinh:

- Khoang cach tir may dén mia Ia 70+ 100m va khong quéa 150m;

- Chénh I¢ch khoang cach khong nho hon 3m;

- Chénh Iéch cong ddn nho hon 10m;

- Chiéu cao tia ngém 16n hon 0,3m;

- Thu ty doc day gitra trén mia: den sau, den trudc, do trudce, do sau;

- Chénh 1éch cac hang s6 nho hon hay bang 2mm.

Sai s6 khép d cao dudng do nho hon sai s6 cho phép 20VL(mm) Khi do ¢ duong bing va
25JL(mm) khi do & viing nui; trong d6 L 13 chidu dai duong do tinh bing kilomet.

- Cac két qua do phai ghi truc ti‘é'p vao sq(;) do thity chudn hang IV (bang VII-14);

- Sau khi do xong phai tinh chi€u dai, tong chénh cao timg khau (doan) va cua ca dudng do, va
tinh sai s6 khép kin cho phép cua duong do. V& so d6 ghi cac ket qua do va tinh 1én so do.

IV.2.5. S6 do thuy chuén hang IV: i i )

Toan bd s6 liéu do duge ghi va tinh trong s6 do thuy chuén, bang VII-14 1a két qua do cua
duong thuy chuan hang IV xuat phat tir moc hang cao R, do khép vé moc hang cao R, di qua méc
thiy chuan hang IV (M).
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SO PO THUY CHUAN HANG IV (bang VII-14)

Bit dau tir 7g30 dén 10g
Po tir moc R, qdén moc R,
May thuy chuan: Ni 030

Ngay do: 16-8-1991
Thoi tiét: rAm mat
Nguoi do: X
Nguoi ghi, tinh: X

Tén moc N’ K/cach Ch/léch S6 doc gitra day Chénh cao
Tram Sau . Kcach Mat
Tén mia do Trudce Mia
Cong don
[1] [2] [3] [4] [5] [6] [7] [8] [9]
R, 75.6 -1.9 bo 5411(4) 6079(3) -0686(7)
A-B 1 77.5 Pen 0938(1) 1525(2) -0587(8) -05865(10)
-1.9 4473(5) 4572(6) +0099(9)
98.2 -2.1 bo 6064 6499 +0565
B-A 2 100.3 Pen 1490 1027 +0463 +0464
-4.0 4574 4472 -0102
88.3 +2.5 bo 6557 5027 +1530
A-B 3 85.8 Pen 2084 0454 +1630 +1630
-1.5 4473 4573 +0100
93.8 +1.1 bo 5578 5493 +0085
4 92.7 Pen 1005 1021 -0016 -00155
B-A -0.4 4573 4472 -0101
67.5 -1.0 bo 5299 5922 -0623
A-B 5 68.5 Pen 0827 1350 -0523 -0523
R, -1.4 4472 4572 +0100
848.2 35253(11) | 33415(12) | +1838(13) | +0969(14)

Khi sb tram do trong trang sO hay duong do 1a chan (2, 4, 6,..) thi (14)= (13)/2 néu sd tram do
trong trang s6 hay duong do 1a 1¢ (3, 5, 7, ...) thi (14)=[(13)+ 100]/2, & ddy dau cua hang sé 100 1a
dau cua (9) & tram 1¢ dudi cung.

Tinh két thuic:

- Khoang céach va chénh cao khay (doan) RiM va MR:

Srim = 527,Tm ; hrim = +1,5075m ;
SMRz = 322,57’1’1 ) hMRz = -0,53851’1’1 N
- Sai s6 khép cho phép ctia dudong do RyMR; 1a :
fhcp =20,/0,85=+184mm

IV.2.6. Binh sai duong thiy chuan hang IV:

Trude khi tinh d cao cac diém thiy chuan hang IV méi xdy dung can binh sai cac két qua do
theo thir tu sau:

1/ Tinh sai s6 khép d6 cao dudng do theo cong thirc:

fh = zho - (chéi - Hdéu) (7'3 1)

Tinh sai s6 khép kin cho phép f, = 20JL (mm), trong d6 L 14 tong chiéu dai duong do, chinh

1a téng cac khoang cach tir may dén 2 mia 13y & cot [3] bang VII-14.
- Néu f, <= fi, thi tinh s6 hiéu chinh chi 1 km duong do

hcp
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- 7-32
Z S (7-32)
2/ Tinh 6 hiéu chinh chénh cao cho tung doan:
i Vi = 8o S ) (7-33)
Tong cac v; ding bang f, nhung nguoc dau.
3/ Tinh chénh cao binh sai:

. hgo + v = hys (7'34)
va dg cao cac diem do cao hang I'V:
Hm = Hry + hrim (7-35)

Toan bd viéc tinh todn binh sai va tinh d6 cao dudng thuy chuan hang IV thyc hién trong bang
VII-15.

VI DU7.10:

Buong thuy chuan hang IV gbém 2 diém Ri, Ry ndi v6i diém thuy chuan hang II 14 Ryg va diém
thuy chuan hang III 1a R¢ nhu hinh VII-21. Chiéu dai va chénh cao cac doan do ciing nhu d6 cao cac
mdc thuy chuan hang cao ghi trén so d6 hinh VII-21. Hiy binh sai cac két qua do va tinh d6 cao cac
diém hang IV 1a R; va R,.

GIAI: Toan b viéc tinh toan binh sai va tinh d6 cao theo cong thirc tir (7-31) dén (7-35) tién hanh &
bang VII-15. Khi ghi chénh cao doan RiR; va RyRg vio bang VII-15 phai ddi ddu va chiéu tinh
chénh cao trén so d6 hinh VII-21 nguoc véi chiéu tinh sai s khép & bang VII-15.

Rzg Rl R2 R6
T | e e ——— © 0
: 4,682 3.075 5.154 ’

b 9 9
Hinh VII-21

BANG TINH TOAN BiNH SAI VA PO CAO PUONG THUY CHUAN
(bang VII-15)

Maoc S (m) hgo (m) v (mm) hys (m) H (m)

Rog 18.634
6.1 4.652 =22 4.660

R, 23.294
4.5 -3.075 -16 -3.091

R» 20.203
5.6 -5.154 -20 -5.174

Rs 15.029
16.2 -3.547 -58 -3.605

Hge - Hrog = 15.029 - 18.634 = -3.605 m
fh = -3.547 - (3.605) = +58mm

ooy = 20y/16,2 =+80,5mm

8y = _—2 =-3.58mm / 1km
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Ghi chii: Khi do v& binh dd phuc vu thiét ké va thi céng céc cong trinh thiy loi c6 lién hé v6i cac hé
thong thily loi ciia ca ving rong 16n can nang cao do chinh xac do 1én mot mirc. Cuy thé 1a do thuy
chuan hang IIL, IV trong thuy loi can tudn theo cac qui dinh:

- Khoang céch tir may dén mia nho hon 75m.

- Chénh léch khoang cach tir nhé hon hay bang 2m.

- Chénh léch cong don nho hon hay bang 5m.

- Chiéu cao tia ngam cao hon 0,3m.

- Thtr tw doc day gitra trén mia: den sau, den trude, do trude, do sau.

- Chénh 1éch hang sé mia nhé hon hay bang 2mm.

- Sai s6 khép duong do nhé hon + 15JL (mm).

IV.3. Lu6i khdng ché d6 cao ky thuat:

Ludi khong ché do cao ki thuat dugc phat trién tir cac diém khdng ché d¢ cao nha nude. ludi
khdng ché d6 cao k¥ thuat cung ludi khéng ché mat bang khu vuc va ludi khéng ché do vé sé tao
thanh hé théng co s& tric dia chinh dé do v& ban d6 ty 1€ vira va 16n. Ludi khéng ché d6 cao ky thuat
con dung dé phat trién luéi khéng ché do cao do v&.

IV.3.1. Thiét ké luéi:

Lu6i khong ché d6 cao ki thuét c6 thé 1a nhitng dudng thity chuan khép kin hay ph hop hodc
thanh ludi c6 mét vai diém nat. Phu thudc vao khoang cao déu cua ban dd phai do v€ ma chiéu dai
duong thury chudn k¥ thuat duoc qui dinh ¢ bang VII-16 sau:

Bang VII-16
C s Khoéng cich déu
Loai duong 0.25 0.5 1;2;5
- buong don ) i 2 km 8 km 16 km
- Gitra diém khong ché va diém nat 1,5 km 6 km 12 km
- Gifra hai diém nut 1 km 4 km 8 km

Khi thiét ké ludi khong ché do cao k¥ thuat can luu ¥ 1a tat ca cac diém cia ludikhéng ché mat
bang khu vire va 1/5 s diém (ctr 5 diém lién tiép c6 1 diém) cua ludi do v& déu can dugc xac dinh do
cao bang do thuy chudn ky thuét.

IV.3.2. Chon diém, chén mée:

Ngoai nhiing diém giai tich duong chuyén hang I, II va cac diém cua ludi do v& duoc 1ay lam
diém khéng ché do cao ky thuat, con phai chon cac diém méi ghi trong thiét ké. Viéc chon nhiing
diém nay ciing tién hanh nhu chon cac diém khéng ché d6 cao hang IV. Cac diém méi chon tiy theo
vi tri ctia diém ma danh du bang cac ddu mdc nhu hinh VII-20.

IV.3.3. Chon mdy va mia:

May dung dé do thuy chuan ky thuat 1a may thiy binh c¢6 d6 phong dai 16n hon 20 lan va do
nhay ctia Ong thily dai t" phai nho hon 45"/2 mm. Néu khong c6 may thity binh c6 du diéu kién noi
trén, c6 thé dung may kinh vi ¢6 6ng thity dai gan trén 6ng kinh.

Mia dung do thily chuan ky thuat 1a mia 2 mat hay 1 mit khic phan khoang 1cm. Trudc khi do
phai hiéu chinh va kiém nghiém may.

1V.3.4. Do thuy chuan k¥ thuat:

Do thily chuan k¥ thuét cling tién hanh theo phuwong phap do cao hinh hoc tur gilra va theo so
do dan d6 cao trén dudng dai. Mia dyung trén dé mia hay trén coc g dong xudng dat hay dung trén
nén gach, da cua duong co rai mat. Thi ty doc mia:

- Néu do v6i mia hai mit: doc den d6 mia sau rdi doc den d6 mia trude.

- Néu do voi mia mot mit: doc mia sau quay may doc mia truéc. Thay d6i chiéu cao may doc
mia trudc r0i quay may doc mia sau.

Khoang cach tir may dén mia trung binh 14 120m. Néu thuan loi c6 thé kéo dai dén 200m.
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Chénh 1éch hang sb gitta hai mia hodc chénh cao giita hai lan thay dbi chiéu cao may khong 16n
hon + 5mm. Sai s6 khép cua duong thuy chuén k¥ thuat khong duge vugt qua + 50VL (mm).

IV.3.5. Binh sai va tinh d9 cao:
a) Binh sai dwong thity chudn don: 1am gidng nhu & ludi khéng ché do cao hang IV.
b) Binh sai lwéi thity chudn ky thudt: Tién hanh theo phuong phap binh sai Popdp gdm cac
budc sau:

1/ Tinh tong chiéu dai va chénh cao timg khéu (doan) trong ludi.

2/ V& so d6 ludi voi ty 1¢ 1on hon. Néi 2 diém do cao cap cao bang duong dut doan va xem
chiéu dai ctia khau d6 1a bang 0 dé tao thanh vong kin. Néu trong ludi c6 p diém do cao cap cao thi
¢6 p-1 vong nhu thé.

Trong mdi vong, ké mot khung nhit nhat dé ghi sai s6 khép ciia vong. Theo phuong phap binh
sai Popdp thi tét ca cac vong déu tinh sai s6 khép theo chiéu kim dong ho.

Trén moi khau cia vong déu ké mot khung chir nhat ¢ phia ngoai vong dé ghi luong phén ph01
sai s6 khép clia vong. Trén moi khung ghi ty s6 chiéu dai ctia khau c6 khung chir nhat trén tong chiéu
dai cua ca vong. S6 nay thuong ghi bang muc do nén con goi 1a s6 d6. Mdi s6 do tinh dén 2 s6 1é va
tdng cac s6 do trong mét vong phai bang 1.

3/ Phan phdi sai s6 khép vong bt dau tir vong c6 tri tuyét ddi sai s6 khép 16n nhat dén vong ¢
tri tuyét ddi sai sb khép nho nhét.

- Nhén sai s6 khép f, v6i s6 40 & dau mdi khung chir nhat ctia vong, lam tron dén milimet.
Tong céc tich nay phai bang f,. Ghi cac tich da kiém tra vao trong cic khung chit nhét c6 sé do nhan
v6i fi. Cht ¥ cac khung ndy nam & ngoai vong c6 f, dugce phan phbi.

- Sang vong tiép theo. Néucac khung chir nhat c6 s6 d6 ¢ dau, nam trong vong nay, da co tich
cua f, vong trude phan sang, thi phai tinh lai sai s6 khép cia vong. Sai s6 khép moi bang sai s6 khép
ctia vong cong voi lugng phan phdi & trong cac khung chir nhat nam trong vong. Ghi gia tri moi tinh
duogc vao trong khung sai s6 khép & gitta vong. Nhan voi cac s6 do ctia vong sau khi klem tra néu
khong c6 sai sot thi ghi céc tich vira tinh vao cac khung chir nhat & ngoai vong co sai sb khép mai
dugc phan phoi.

Ctr 1am nhu thé cho dén vong cudi cung thi quay lai vong dau va lam cho dén khi khéng con
sai s6 khép méi trong cac vong 13 xong budc phan phadi sai s6 khép.

4/ Tinh tong cac lwong phan phdi trong cac khung chir nhat trong ca ludi:

Lfiy tong ctia khung chir nhat phia trong vong trir cho tong khung nhit nhat & ngoai vong s&
dugc s6 hiéu chinh cua khau do. S6 nay dat trong ngodc don () va ghi phia trong vong. Nhu vay ¢
khau chung gitra 2 vong s€ c6 sO hiéu chinh bang nhau vé tri tuyét d6i nhung nguoc dau

Tong cac s6 hidu chinh trén tit ca trén cac khau ciia vong phai bang dung sai s6 khép ban dau
nhung nguoc dau.

5/ Tinh d6 cao cac diém nut sau d6 tinh d6 cao cac diém khong ché trén mdi khau giira 2 diém
nuat va khau gitra diém nat va diém khong ché cap cao.

IV.4. Ludi khéng ché d6 cao do vé:

Ludi khong ché do cao do vé 1a cip cudi cling dé chuyén do cao cho diém mia. Co s¢ dé phat
trién ludi khdng ché d6 cao do vé& 1a cac diém khdng ché d6 cao nha nudc va cac diém khong ché do
cao ky thuat. Cac diém cua lu6i do v&, duong chuyén toan dac déu la cac diém cua ludi khong ché
d6 cao do vé.

Lué6i khdng ché d6 cao do vé& chi yéu 1a ludi thay chudn lugng giac. Khi do v& binh d6 ty 1¢
1/500 c6 khoang cao déu 14 0,5m co thé dung may kinh vi hay may ban dac dé do chénh cao cac canh
ctia ludi d6 cao do v& nhung phai dé tia ngdm nam ngang. Khi do v& binh db ca khoang cao déu 1a 1;
2; 5m thi do chénh cao cac canh nhu do chénh cao dudng chuyén toan dac.

Lu6i do cao do v& chu yéu 1a nhitng dudng cao luong gidc phu hop, trong d6 diém cip cao &
dau va cudi 1a diém d6 cao nha nudc hay diém d6 cao k¥ thuat. Sai s6 khép cua duong do cao do v&
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khong 16n hon +

0’04'28 . NS W , . N~ x L 1x A
T (cm), trong do S 1a chi€u dai canh cua ludi do vé€ va n 1a so canh trong
duong do cao do ve.

Viéc binh sai két qua do va tinh do cao trong dudng do cao do v& gdbm cac budc:

- Tinh chénh cao do di va do vé cta canh, chénh cao binh quan co tri tuyét ddi 1a trung binh
cong cua tuyét ddi chénh cao do di va vé, con diu 1a diu cua lan do di.

- Tinh:
0,042 S

fh = Z héo - (H cuadi H éém)vaitucp == \/ﬁ

Néu fj, <= fhep thi tinh s$b hiéu chinh chénh cao cua canh
f
Vie-=<'S
>'S

- Tinh chénh cao binh sai

hys=hgo +v
va do cao diém khong ché
H;=Ha + hag
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CHUONG VIII:

PO VE BAN PO Ti LE LON

1. DAI CUONG VE BAN DO TY LE LON:

Po vé& 1 qua trinh do dac tong hop, dé tién hanh thanh 1ap ban d6, binh d6 hodc mit cat cta
mot khu vuc nao dé6. Tuy theo dac diém thé hién sd liéu cua thuc dia, nguoi ta chia ra ba loai do vé:
do v€& mat bﬁng, do v& d0 cao va do v€ dia hinh.

Do v& mit bang 13 do v& binh d6 ban d6 ranh gidi, dia vat cua thuc dia. Trén binh dd nay, do
cao cua cac yéu td trén thuc dia khong duogc thé hién.

Do vé& dd cao nhim muc dich xéac dinh vi tri, d6 cao cua cac diém so véi mot mat chudn nao do.
Day chinh la cong tac do do cao.

bo vé dia hinh la dung dung cu do v& két hop mat béng va d6 cao. Két qua do v€ nhan duoc
binh db hodc ban dd, trén do6 thé hién ca vi tri mat bang va do cao cta cac diém.

I1. NOI DUNG THE HIEN:
I1.1. Biéu dién dia hinh, dia vat trén binh 5, ban do:

Nhi¢m vu cua cong tac do vé€ ndi chung déu 1a x4c dinh vi tri tuong ho cua cac ddi tuong do ve
(cac diém dia vat) va dia hinh trén thuc dia, biéu dién cac dbi twong dia hinh, dia vat 1én binh d6, ban
dd hodc dudi dang cac mit cit trén gidy vé.

Dia hinh, dang dat 1a mot noi dung biéu dlen quan trong cua binh d6, ban do dia hinh. Dang dat
la mot tap hop tong thé toan bo bé mit 161 1dm, gd ghé, cao thap khac nhau cia mit dat tu nhién. Biét
dugc nhimng ddc diém cia dang dat s& c6 mot ¥ nghia quan trong khi thiét ké quy hoach khu d6 thi,
dan cu nhitng vung kinh té phat trién ciing nhu khi thiét ké xay dung céc cong trinh k¥ thuat va khai
thac & cac khu nho.

Dé biéu dién dia hinh dang dat c6 thé st dung nhiéu phuong phap nhu ké van, t6 mau nhung
hién nay phd bién nhit 1a duong ddng mirc (xem chuong I).

Ngoai ra, viéc biéu dién trén binh d0, ban dd con doi hoi rat dé nhan biét dia vat, muon vay,
nguoi ta dd dung nhiing ky hiu dac biét goi la nhiing ky hiu qui udc gia dinh (xem cubn qui dinh
ky hiéu qui u6c ban dd). Péi voi mbi ty 1¢, nguoi ta da xay dung nhiing bo ky hiéu quy udc co bé
ngoai nhin gan gidng nhu d6i twong can biéu dién, do d6 ciing cho ta hinh dung rd rang, chinh xac
cac dia vat trén thuc dia.

I1.2. Yéu ciu d6 chinh xé4c cta do v& binh dd, ban d6:

- Ty 1€ do v€ s& anh hudng td1 mat do va do chinh xac cua cac diém khéng ché tric dia, t6i qui
trinh cong nghé do v&, tdi thoi han va hi¢u qua cia cong viéce.

- Ty 1€ do v€ phu thudgc vao muc dich st dung ban dd binh d6, dién tich khu vuc do v&, muc do
va d6 chinh xé4c biéu dién thyc dia.

- B6 chinh xac chuyén diém khdng ché 1én gidy vé& 1a: 0,2

- P6 chinh xé4c biéu dién dia hinh, dia vat 1én gidy v& 1a: tir 0,5 + 0,7"".

II. CONG TAC PO VE:
I11.1. Cong tac chuin bi:

Pé thuc hién duogc va thuan tiéc cho cong tac do v€ thi trudce hét doi hoi ching ta c6 nhiing
chuén bi vé kién thirc chuyén mon, nhan sy, phuong tién va nhiing hiéu biét thuc t& vé khu vuc do
\

- Tham khao tai liéu.
- Tham sat dia thé.
- Chuén bi vé nhan sy va cong cy.
II1.2. Lap phuong an k¥ thuat do dac:
Sau khi ¢6 nhitng chuin bi ban dau ta tién hanh hinh thanh phuong an do dac ctia minh nhu

sau:
- X4c dinh nhiém vy, yéu cau chat lugng va thoi gian thyc hién.
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- Thu thap céc tai liéu ban dd lién quan.
- Nghién ctru cic yéu cau k¥ thuat va qui pham véi tinh hinh thue t& cua khu do v& ma so bd
1ap lu6i khong ché.
- Khao sat ky khu do va vach ra ludi khéng ché phu hop nhit.
- Lap ban phuong an ky thuét: ludi khéng ché, bo tri moc do ..
- B4 tri ké hoach thi cong, du tru kinh phi (bao gom vé& vat tu, nhan su, ...).
I11.3. Lap ludi khong ché:
Lap ludi khong ché di duoc néi rd & chuong IV, V va VI. O dy ta c6 thé van tit nhu sau:
- Thiét ké luéi: trong do gSm xac dinh s6 diém, chon mdc, chdn mée.
- Cong tac do ngidm ludi: véi cac cong cu can thiét ta tién hanh do goc, chidu dai... cua ludi.
- Po lién két lu6i v6i ludi khdng ché nha nude hay ludi khéng ché cip cao hon.
- Xtr 1y s6 lidu: gdbm c6 ghi chép s6 lidu khi do vé tinh toan va binh sai.
I1.4. Do chi tiét dia hinh, dia vat:
Dé thé hién dia hinh dia vat trén ban d6 thi ta tién hanh do chi tiét. C6 cac phuong phap do sau:
a) Phwong phap giao diém:
- Po canh: Vi du can do diém chi tiét C (hinh VIII-1), ta dua vao canh cua ludi khéng ché I-11.
Theo phuong phéap nay ding dung cu do chiéu dai canh I-C va canh II-C.

Ghi nhap
. do C }a diém c
an do . 120
Lu6i khong 115
che do vé
JAY% 1
I

Hinh VIII-1

- Po goc: Vi du can do diém chi tiét C (hinh VIII-2), ta ciing dwa vao canh cta ludi khdng ché
I-II. Theo phuwong phép nay ta dit may kinh vi tai hai diém I va II, ngam C do dugc goc B; va .
Ghi nhap

I
Hinh VIII-2

Chu y: phai ghi chu 16 rang trén so d6 nhép.

b) Phwong phdp toa do vuong goc:
Vi du ta can b sung bd séng nhur hinh VIII-3 sau:
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B0 song

p—
®
®

—

—

p—

Fi F, Fs F4

Hinh VIII-3
- Chon mét canh dudng suon gan duong cong. Panh diu nhimg diém trén dudng cong chd
thay doi d cong lé’l}, vi du diem E;, Ez,’ Es, ... ) . )
- Ha hinh chiéu E,, E,, Ej, .... xudng duong I-I1I va dang dau (bang coc go) cac diém chicu F,

- Sau d6 do chiéu dai E1F1, E2F2, E3F3,.... va do IFl, IFz, IF3 ...ta du:(yc €1, €2, €3, ... va f1, fz, f3,

V& va ghi nhép 1én so do.

Ghi nhap
TNLE
34" ipgm ;30 120"
S10m 20™ 26™ v
1° Fl F2 F3 F4 11
Hinh VIII-4
- Tién hanh 1én ban vé:
E;
Es3
—
V\_’ E,4
—
. ] ] ] .
[ F E) Fl Fr 111

Hinh VIII-4

- Néu tang s6 luong diém E thi cang chinh xac.
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- Twong tu néu gip hinh chit nhat: Ghi nhap

o 200"
1 200 Lén ban vé I.H\HI
WI S

120™

400™

200™

Hinh VIII-5
200™

¢) Phuong phap do tua:

Ghi nhap

Hinh VIII-6
- Panh dau céac diém thay d6i do cong.
- Dit may tai Il ngim III dua v& 0°0'0".
- Po céc goc tuong tng voi cac diém A, B, G va F ta duoc gi tri goc bang 1, 2, 3 va 4.
- Dt may tai 11T ngdm II dwa v& 0°0'0".
- Po cac goc tuong tng voi cac diém E, C va D ta duoc gi tri goc bang 5, 6 va 7.
- Bo khoang céch tir may dén cac diém A, B,C,D,E, FvagG.
Nhu vay c6 goc bang tao béi hudng ngam diém chi tiét v6i canh dinh hudng (canh II-IIT) va
c6 khoang cach tir may dén diém chi tiét thi ta xac dinh duoc diém do6 trén ban vé.
- Ghi 6 liéu vao so do chi tiét.
- Pua cic diém 1én ban v& tir s lidu vé goc va khoang cach.
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Hinh VIII-7

- Néu tam nhin bi che khuat, khong nhin thay bén kia bd hd. Ta phai lam duong sudng phu hay
coc phu. Lic nay co thé dung phuong phép toa dd vudng goc hay phuong phap do tia ciing duogc dé
do bo hd bén kia.

Canh duong CP1 /CQC phu

Coc chinh suon phy

N~ N

Phuong phap toa do
vudng goc

Canh duong suon
(luoi) do ve

CP2

Phuong phap toa do
vudng goc

III

~ — CP3
m

Hinh VIII-8
I11.5. Cong tac len ban vé:

a) Chudn bj gzay ve:
- Dya vao 2 yéu t6 dé chon udc lugng kho gidy: dua vao toa dd dudng suon ta udc lugng chiéu

ngang va dirng kho glray ve.
- Ngang kho giay:
ngang = Y max j}’/:nin
tyilad
- Bimg khd gidy:
- X
azeing- Xonax ~Xin_
tyilad

trong do: Xman; Xmin; Ymax; Ymin 18 cac toa d0 X, y 16n nhat va nhoé nhat cua cac diém duong suon.
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Sau khi tinh ra dugc chidu ngang va dimg ta cong thém mdi canh 10°™.

b) Ké ludi 6 vuong toa do:
- Ké dudng chéo tuong ddi di qua cac goc to gidy v&. Hai dudng chéo cit nhau giita to gidy.
- Tr diém giao nhau cua hai dudng chéo, do ra theo 4 huéng nam trén dudng chéo mot khoang
bang nhau, 1am dau 4 diém d6 bang viét chi hodc kim.
- Can cur vao 4 goc vua tim, ké khung chir nhat va ludi 6 vudng.

/( T gidy vé

>< >
Puong
chéo
] ™~
L{r61  vudng 1
toa do
Hinh VIII-9
c) Lén luoi khé'igg ché (1én toa do cac dinh dwong swon):
Vi du ta cé 6 diém toa do cua dudng suon:
|x=47550 |x =45565 x =31050
‘ly =56235 'y =71820 y =73545
, 300 , v X = 24638
| | y =66843
500 v x =28080 |x=35975
______ ] 'ly =52620 'ly = 63740
______ - - = B II
/\ \\  Ta thiy xi=246.38 nén ta lay goc bit
400 i : dau theo Phuzqng dﬁng 12 200.00; ymin=526.20
i v i - nén ta lay bat dau theo phuong ngang la
""" N B . a 500.00.
300 |-mfobeeoieeee - 1 ,
; ; 7 : d) Lén chi tiét dia hinh, dia vat:
- ',lv\;\ ! o I11.6. Cong tac hoan chinh ban v&:
__:____L___>'_\/ ! - B6i bo cac nét phy, canh duong suon
| | -: \ IV : ! > \ *9 \ \
200 Lo b L chi chtra diinh duong suon. N
— — - K¢é khung tén, ké tén ban v&, chu dan,
500 600 700 800
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II1.7. Nghiém thu:

I11.8. Tong két va giao ndp tai lidu:
- Tai liéu luéi khéng ché: sd liéu do va tinh toan.
- Tai liéu do dac dia hinh.
- Bang tong két k¥ thuat, danh gia cong tac.




Bai giang Trdc Pac Biii Quang Tuyén

cuvoncx:  SUDUNG BAN PO PIA HINH

I. KHAI NIEM VE BAN DO DIA HINH:

O chuong dau mot s6 van dé co ban vé ban d6 dia hinh da dugc trinh bay nhu ludi chiéu, hé
toa do, ty 1& ban d6, phuong phap chia manh va danh sé ban d6 cach biéu dién dia hinh, dia vat 1én
ban dd. Trong chuong nay s& dé cap dén mot sé dic diém riéng cta ban d6 dia hinh lién quan dén
viéc su dung no trong thuc té.

1/ Khung ban dd va ludi toa do:

Khung ban d6 1a mot hé théng gdm co:

- Khung ngoai: 1a dudng ké mot nét dam, phan cich ndi dung ban d6 va phan ghi chu ngoai
khung.

- Trong cung cua khung 1a khung mot nét manh thé hién kinh tuyén va vi tuyén bién cua to
ban do.

-0 gitra 2 khung ké trén la khung hai nét manh. Can ctr vao hiéu s6 do kinh va hiéu s6 do vi
gid1 han bdi khung trong, trén khung gitra chia ra ting do kinh va tung phut do vi.

2/ Ghi chu ngoai khung:

Phia bic t& ban d0, Chinh giita ghi tén mot dia danh quan trong nhét trong ving vi du: tén tinh,
thanh, phd, huyén... ngay dudi dia danh 1a sé hiéu to ban do.

Ngoai khung phia nam to ban d6, Chinh giira ghi ty 18 ban d6 va v& mot thude ty 1& thang, Bén
phai 1a mot thude do d6 dbc, bén trai 1a d6 1éch kinh tuyén tir va goc 1éch giira kinh tuyén thyc va
truc x trong h¢ toa do vudng goc.

I1. SU DUNG BAN DO DIA HINH NGOAI TROI:

Ban d6 dia hinh dugc str dung rong rai trong cong tac diéu tra co ban, quy hoach, thiét ké quan
1y khai thac cong trinh.

Khi dem ban d6 ra thuc dia dé nghién ctru, can phai dinh hudng to ban d6 va xac dinh vi tri
dang dtmg 13 vi tri ndo trén ban do.

I1.1. Dit ban d6 ding huéng:

Dinh hudéng ban dd & thuc dia 1a dat to ban dd sao cho hudng Bic - Nam cua kinh tuyén ve
trén ban dd trung v6i hudng Bic - Nam cta dudng kinh tuyén ngoai thuc dia. Co thé dung 2 cach
dinh hudng:

a) Pinh hwéng ban d6 bang dia ban:

Trai phang ban do; dat dia ban 1én to ban d6 sao cho duong chuan Béc - Nam hodc duong kinh
0° - 180° cua dia ban tring voi dudng kinh tuyén vé& trén ban do. Giit ban dd va dia ban ndm ngang,
xoay to ban dd cho diu Bic kim nam cham chi dang vach 0° trén dia ban, lac d6 t& ban dd duoc dinh
hudng theo kinh tuyén tir. O nhitng noi c6 do tir thién & 16n (da dugc ghi cha ¢ cubi tim ban dd) thi
can hiéu chinh ca & khi dinh hudng.

b) Pinh huwdng ban do theo dia vit:

Chon dia vat kéo dai nhu con duong, dong kénh,.. , hodc 2 vat chuan dinh huong théy 10 nét
ngoai thuc dia va co v& trén ban d6 nhu nha tho, dinh nui, cay doc 1ap... trai phang va xoay to ban dd
sao cho hudng cua vat chuan trén ban dd tring véi hudng cua vat d6 ngoai mat dat. Khi dinh hudng
xong, nén chon mot vat chuén khac dé kiém tra.

I1.2. Xéc dinh vi tri mét diém trén mat dat 1én ban do:

Mubn nghién cuu su thay ddi cua dia hinh, sy thay ddi vé sb luong va vi tri cua cac dia vat trén
thuc dia so véi ban dd, hodc nghién ctru cac van dé chuyén moén khac, can xac dinh chinh xac vi tri
dang dung trén mat dat ing véi diém nao trén ban do.

Sau khi dinh hudng to ban dd, can nhan dang cac dia vat dac trung xung quanh dé d6i chiéu
véi ban d6: trude hét dua vao tén lang, x6m thi trdn, tén song nui... dé xac dinh so bo vi tri khu vuc;
sau do dua vao cac dia vat dac trung nhu con dudng, nga ba, nga tu, cau, céng ... dé dinh vi chinh
xac hon.
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e Frong traong hop: canr “démr divrdiémrmot-cichrchint-xde-lén-bin-dd: g phvong-phap-do-goc va
khoang cach tur diém can tim dén dia vat dic trung da c6 ¢ xung quanh roi v& chuyén 1én ban d6.
I1I. SU DUNG BAN DO PIA HINH TRONG PHONG:
I11.1. Xéc dinh chiéu dai mot doan thang:
C6 thé dung cac phuong phap sau:
- Dung thude cé khéc vach milimet do truc tiép chiéu dai trén ban do, doc sb trén thude toi
0,1mm. Biét ty 1& ban d6 1/M , ¢o thé tinh dugc khoang cich nim ngang giira hai diém c6 ngoai mat
dat.

- Dung compa do: Dé 2 mili nhon compa tring vi 2 diém rdi giit nguyén khau d6 compa, dat
compa lén thudc ty 1& va doc sd trén thude.

- Néu hai diém dau va cudi doan thing di c6 toa: dung cong thirc dé tinh ra khoang cach:

d= \/(X cuti— Xazod -+ (Y cuaai— Y aso)
I11.2. X4c dinh chiéu dai mot doan cong:

Trong thuc té can xac dinh chiéu dai mot con duong, mot doan séng, chu vi mét khu dét trén
ban do: nhimg dia vét nay thuong c6 dang cong bat ky.

- Néu duong cong c6 dang don gian: co thé tinh gan ding bang cach chia né thanh nhiéu doan
nho va coi mdi doan 1a thang. Dung thudc thing dé do mdi doan rdi cong lai.

- Béi v6i dudng cong phut tap: Dung "thude do duong cong”.

I11.3. X4c dinh toa d6 mot diém trén ban do:

Dé xac dinh toa do vudng goc x, y hodc toa do dia Iy @, A ctia mot diém, phai dua vao ludi toa
do da ké ¢ ngoai khung to ban dd. Vi du xac dinh toa do diém A duoc xac dinh nhu sau: trudc hét
dua vao ludi 6 vudng trén ban d6 dé doc lay toa do diém M ¢ goc Tay - Nam cta 6 vudng chia diém
A. Tir A, ha 2 dudong vudng goc xubng 2 canh 6 vudng. Ding compa do va thudc ty 1é do lay cac gia
s6 toa do Ax, Ay; vay toa do diém A la:

XA =Xm Tt AX
Ya=Ym+ Ay (9-1)

bé xac dinh toa d¢ dia ly diém A, cling tién hanh tuong tu nhu trén: qua A ké cac duong kinh
tuyén, vi tuyén, cac dudng nay gip canh 6 hinh thang c6 goc Tay - Nam 1a N. Gia s6 d6 vi Ag va gia
sb6 do kinh AL s& duge nodi suy theo ty I¢. Can luu y la ¢4 canh 6 hinh thang tng v&i dd chénh toa do
dia ly 1a 1'=60". Vay toa do dia 1y cua A la:

OA =N+ AQ
ha = AN+ AL (9-2)
I11.4. X4c dinh d6 cao mét diém trén ban do:

Trén ban d6, d6 cao cua mat dat duoc thé hién bang duong ddéng mirc hodc ghi chu d6 cao &
cac diém dic trung. Mubn xac dinh d6 cao ciia mot diém trén  ban
dd, phai can clr vao vi tri twong hd cua diém d6 so voi duong
ddng mirc gan nhit ma ndi suy ra.

- Néu diém can xac dinh d6 cao nam ngay trén mot duong
dong muc, hodc ngay trén dinh ddi, yén ngua c6 do cao, thi c6 thé
doc ngay do cao cua diém d6. Vi du hinh IX-1, d6 cao diém A 1a
20m.

- Do cao diém duoc ndi suy tir 2 duong dong muc Hinh IX-1 10m  va
15m: qua B ké dudng vudng goc véi 2 duong ddng muc lan  can
10m va 15m; goi d; va d, 1a khoang cach tor B t6i cac duong

ddng muc ndy; ndi suy theo phuong phap "ty 16 thuan", ta c6:

d .
H,=10m + ——=—-5m (khoéang cao déu E=5m)
d, +d,
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o

hoac: Hg;=15m-—-—-5m
d,+d,
Vi du: nhu hinh IX-1 ta tinh nhu sau:
di=6mm, d;=4mm thi H; =10+ 6 5=13,0m
6+4
hay: H;=15- 4 -5=13,0m
6+4

Do cao cua diém xé4c dinh trén ban db c6 do chinh xac khéng cao vi ban than cac duong dong

murc d 1a do noi suy tir cac diém chi tiét co do cao.
I11.5. Do dién tich ban do:

Trong cic khau cong tac tinh toan, thiét ké k¥ su thuong gip nhiéu truong hop phai tinh dién
tich cia mot khu dét trén ban do. Ta hiy xét cac trudng hop sau:

a) Khi dién tich can do dugc bao quanh
boi cac doan thang (hinh IX-2), ngudi ta chia
hinh c4n do thanh nhiing hinh co ban nhu tam
giac, chit nhat... Dung thudc ty 1& do lay kich
thudc trén cac hinh d6 roi 4p dung cac cong
thirc toan hoc dé tim ra dién tich timg hinh;
cong cac dién tich cac hinh nay lai, ta duoc
dién tich cta hinh can do.

b) Khi dién tich can do duoc bao quanh
boi mot dudng cong bat ky:

C6 thé ap dung trong cac phuong phap Hinh IX-2
sau day:

- Phuong phap dém 6 vudng: Trén to
giéy béng mo hodc phim nhya, ké mot ludi 6 vudng kich thudc mdi 6 1a 2x2mm hodc 5xSmm. Dat dé
ludi 6 vudng nay 1én dién tich can do (hinh IX-3).

Pém s6 6 vudng nam trong dudng bién
cta hinh: trude hét dém 6 vudng nguyén; cac
6 khuyét nam ven dudng bién thi phai bu trir

cho nhau dé thanh mot 6 chin khi dém, phan ] ]
bu trir nay wéc luong bang mit. ~1

Tuy theo ty 1& ban dd va kich thudc 6 [ /
vudng ma tinh ra dién tich thuc mdi 6 vuong. \\

Biét s6 6 vuong nam trong duong bién, s&
tinh duogc dién tich thuc cia hinh can do.

- Phuong phép chia dai: Trén gidy bong
md ké cac duong song song cach déu, cac
dudng nay cach nhau Smm tao thanh nhiing
dai hep, trong mdi dai ké nhig dudng chia Hinh IX-3
doi dai - nhitng duong nét @it trén hinh 1X-4.

Xét dién tich mdi daizf-=------------------------—--- o0i mdi délﬂigghléf)‘hg v6i hinh thang, vay

dién tich ciia dai 1a tich s&b\d\ A Smm ~Jong nét dirt chia doi dai I;
Si = li . (9'3)

Dién tich ctia ca hinh 16n:

S :ZSi 2211 d=d. 211
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== NEgymdrebiét-dign-tichretrhintrcin-dozchi: can do-thy-bé-ditchrcicdudngnétdattréicong lai
(Zl ), sau d6 nhén tong nay véi bé rong d cta mdi dai. co thé chon d ung véi chiéu dai chin (10m,
20m ...) ngoai mat dat dé tién loi cho viéc tinh toan.
- Phuong phap dung may do dién tich: (xem sach)
I11.6. Xéc dinh d6 dbc_mit dat trén ban do:
a) dé doc:
Gia sir co 2 diém A, B nam trén mat dat doc (hinh IX-5a), gbéc dbc cua mat dat 1a V; theo dinh
nghia, d6 doc ctia mat dét trén doan AB 1a:

. h
I=tgV =— 9-4
V=4 (9-4)

trong do: h la chénh cao gitra A va B; d 1a khoang cach ngang gitra A va B; I'1a d6 déc tinh theo %.
Muon xac dinh d§ doc cua doan thang AB, can bi€t chénh cao h, khoang cach ngang d.
Vidu: h=1m,; d=20m thi i=5%.
d

a) 1 2345678910 1
d b)

Hinh IX-5

0° 1% 2° 3% 4% 59 g% 10° 20° o

c
b) Biéu do dé doc va goc doc: :

bé xac dinh do dociva goc déc V nhanh chong, ¢ phia dudi to ban do thuong vé "biéu do do
déc" hoiac "biéu do goc dbc".

Dua vao cong thuc (9-4) ta co:

d :ih (9-5)

Néu thay h=E=khoang cao déu giita 2 duong déng muc trén ban dd. Cho trude cac do doc i 1a
1%, 2%, 3%, ... s€ tinh dugc cac gia tri d twong ung. Biéu dién d 1én hé truc toa do vuong goc ta s€
c6 dugc dudng cong hypecbon do dbc (hinh IX-5b) tng v6i mot khoang cao déu E cia ban d6. Trén
ciing mot to ban dd, thuong ¢ 2 gia tri E (khoang cao déu giita duong ddng murc con va khoang cao
déu gitra cac dudng dong cai). Trén hinh IX-5b 1a hypecbon do déc dung v6i E=2m.

Nhiéu khi, ngudi ta cling dung hypecbon goc dbc V nhu ¢ hinh IX-5c¢.

- Cach dung hypecbon do dbc: gia sir mudn xac dinh do ddc mat dat giita hai diém A va B trén
ban do; A va B 1a 2 diém nam trén 2 dudng dong mirc khac nhau. Dung compa do dé cho 2 dau
compa trung v6i A va B, giit nguyén khau do compa dit 1én hypecbon do doc sao cho doan thing
giira 2 mili compa song song voi truc tung ctia biéu dd. Di chuyén compa ra xa hay gan truc tung cho
t6i khi mot miii compa tring véi truc hoanh, con miii kia tring véi duong cong: s6 doc do doc &
ngay mili cham truc hoanh.



Bai giang Trdc Pac Biii Quang Tuyén

I11.7. V& mit cét dia hinh theo mot huong da biét trén ban db dia hinh: (Dyng lat cat)
Dé thay 13 sy thay d01 clia mat dat tw nhién doc theo mot tuyén dinh trudc trén ban do, ¢ thé

dira vao giao diém cua tuyén v6i dudng dong mirc dé v& mat cét dja hinh.
Vi du nhu hinh IX-6a, can v€ mat cat dia hinh doc theo tuyén AB.

1 I 4
) // ;
32 '.'
30 ;’
29 /
28 27

32
31
b) 30
29
28

27

Hinh IX-6

Trén glay trang, ta ké truc hoanh biéu thi khoang cach gitra cac diém; truc nay co ty 1& bang véi ty
1¢ ban dd; truc tung bicu thi do cao c6 ty 1& ty chon cho thich hop. Dung compa dé dua cac doan
thang A-1, 1-2, 2-3, ... 1én truc hoanh, roi tir 46 dong song song véi truc tung t6i dd cao twong Ung;
nbi cac dau nit, ta c6 mat cit ngang cta dia hinh doc theo tuyén AB (hinh IX-6b).

Mit cit dia v& ra tir ban d6 theo phuong phap trén c6 d6 chinh xac thap, vi ban than cac dudng
dong murc dé la do ndi suy tir cac diém chi tiét c6 do cao, mang sai so t6i 1/3 khoang cao déu; vi vay
khi can c6 mit cat dia hinh dung trong cac khau tinh toan, thiét ké, tién hanh do vé tryc tiép.
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PHAN II:

PO PAC CONG TRINH

CHUONG X:

CAC YEU TO CO BAN TRONG BO TRi CONG TRINH

I. KHAI NIEM VE BO TRf CONG TRINH VA LUGI KHONG CHE THI CONG:
I.1. Khédi niém chung:

Viéc xay dung thi cong cac cong trinh, ndi chung déu dua trén céc ban vé thiét ké. Viéc chuyén
cac cong trinh trén ban vé thiét ké ra thyuc dia, goi 1a cong tac bd tri cong trinh. Cong tac bd tri cong
trinh nguoc véi cong tac do v€ ban dd, nhiém vu cua do v& 1a biéu dién dia hinh, dia vat & ngoai thuc
dia 1én ban vé theo mat ty 1¢ qui dinh.

Nhitng tai liéu co ban dung cho cong tac b tri 1a:

- Binh db t6ng thé (quy hoach tong thé) cua cong trinh, ty 18 1:500 - 1:2000.

- Céc ban v¢ thi cong & ty 1€ 1on.

- Thiét ké quy hoach d¢ cao, ty 1& 1:1000 - 1:2000.

- So db ludi khdng ché tric dia cua khu vuc xay dung. Trong ban thiét ké cac truc chinh (truc
gbc) déu duoc do nbi truc tiép vao cac diém khéng ché tric dia. Con vé mit do cao, thuong ldy mot
mat phang nao do lam mat phang chuan quy udc roi tir 46 ma do d6 cao clia cac mat phang hodc cua
cac diém dic biét trong thiét ké.

bé chuyen thiét ké ra thuc dia phai tién hanh cong tac chuan bj vé mit do dac:

a) Lap cac ban v& bd tri ciing véi cac s6 liéu do ndi cac truc chinh vao cac diém khdng ché do
dac, tién hanh tinh to4n chi tiét cho thiét ké.

b) Xay dung ban thiét ké dé dua vao d6 ma bd tri cam cong trinh. Trong ban thiét ké nay phai
giai quyét cac Vén dé co ban sau:

- Phat trién ludi khong che dé bd tri cong trinh. So d6 ludi do chinh x4c va cac phuong phap
do. Binh sai ludi, cac qui cach mdc va ddu méc.

- Pé 4n kiém tra do 6n dinh cua ludi khong ché mit ba‘ing va do cao.

- Chuyén céc truc chinh ctia cong trinh ra thuc dja, d6 chinh xé4c, cac phuong phap do kiém tra,
chén méc va d1nh dau diém.

- B4 tri chi tiét cong trinh. PO chinh x4c cac phuong phap bb tri chi tiét va cach chon mébe,
d4nh dau diém.

- Cac cong tac do dac phuc vu lap rap.

- Po dac bién dang cong trinh. D¢ chinh xac can thiét, phuong phap do dac bién dang va khdng
ché do dac.

1.2. Ludi khdng ché:

Khi do v& binh d6, ta thu cac kich thudc do & thuc t& ngoai mat dat theo ty 18 1/M i v& 1én
gidy. Nguoc lai, khi ta b tri cong trinh ta phai dua kich thudc trén binh d6 da phong to M 1an bd tri
ra ngoai thuc dia dé dugc kich thude thyc cua cong trinh s& xay dung. Boi vay khong thé dung cac
diém khéng ché dia hinh van con luu giit trén cong truong ma phai xay dung ludi méi ¢ do chinh
xéac cao hon, dé dam bao kich thudc sau khi b tri dat do chinh xac yéu cau cta thiét ké. Ludi d6 goi
1a ludi khéng ché thi cong va chia ra 1am lu6i khéng ché mat bang thi cong va ludi khéng ché do cao
thi cong.

a) LuGi khong ché mat bang thi cong: lwi nay c6 dang nhie hedi khong ché dia hinh.

1/ Ludi tam giac: 1a ludi c¢6 diéu kién hinh hoc chat ché, dam bao d6 chinh xac cao thich
hop & viing ddi ni, thanh phd, 1a nhing noi do chiéu dai khé khan. Ludi tam gidc thuong duge tmg
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dung nhiéu trong cic cong trinh xdy dung thanh phd. Cau hdm, dap nudc .v.v... Ludi tam giac co
nhiéu dang; doi vdi cong trinh cau 16n, ludi dugce thanh 1ap ¢ dang tir giae trac dia (hinh X-1).
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Hinh X-2
Hinh X-1
2/ Ludi duong chuyén: Do chinh xac cac diém trong ludi twong d6i dong déu, song cong tac do
chiéu dai kha 16n nén kha niang tmg dung cd bi han ché, thoi gian gan day nho ki thuat do chiéu dai
bing may dién quang phat trién nén ludi duong chuyén dugc ap dung kha rong rai trén cac cong
trinh xay dung.

3/ Ludi 6 vudng 1a ludi khdng ché gdom nhiéu hinh vuéng hay hinh chir nhat nho ké tlep
nhau hop thanh (hinh X-2). Khi 1ap 1uéi, cin cir vao yéu ciu thi cong cong trinh, bd tri sin mot sb
diém 6 vuong. Dung phuong phap duong chuyen dé xac dinh toa d6 cac dinh 6 vuong. Piéu chinh
dua cac diém nay vao vi tri chinh xac dé mdi canh cta ludi 6 vudng déu bang mot s chin 100m
hodc 200m... thuan tién cho viéc bd tri cong trinh theo phuong phap toa do vudng goc.

Luéi 6 vudng dugc st dung khi bd tri cac cong trinh nha ga, san bay va cac cong trinh cong
nghiép.

Tuy theo yéu cau do chinh xac b tri ma qui dinh d¢ chinh xac cua ludi khéng ché thi cong,
nghia la dung may, phuong phap do va tinh can thiét dé thi cong ludi. Diéu quan trong la ludi khdng
ché thi cong nhat thiét phai dugc do ndi vao ludi khong ché dia hinh di co trude dé cho toa do cac
diém khong ché thi cong thong nhit véi cac hé toa do do vé trude. Sau khi tinh xong ludi phai trién
cac diém ludi khdng ché thi cong 1én ban do thiét ké cong trinh va d6 méi 13 co sé dé chuyén cac
diém chinh va chi tiét ciia cong trinh tir thiét ké ra ngoai thuc dia.

b) Luwdi khéng ché do cao thi cong: D6 la ludi do cao hinh hoc twong dwong vdi ludi thiy
chudn hang IV nha nudc, nhung co mdt do diém phu thudc vao qui mo va tinh chat cua loai cong
trinh.

Céc diém khong ché phai bb tri & noi 6n dinh. Sau khi hoan thanh xong ludi khéng ché do cao
co ban, can dan d6 cao 1én cac diém khéng ché mit béng va cac diém khong ché do cao khéc trén
cong truong. Nhing diém nay goi la nhimg diém khong ché d6 cao xdy dyung. Khi bd tri cac diém chi
tiét ctia cong trinh phai dn do cao truc tiép tir cac diém khdng ché do cao xay dung t6i.

1.3. Trinh tu va d6 chinh x4c ctia cong tac bd tri cong trinh:

Vé mit ndi dung, cac cong tac bd tri cong trinh 1a qua trinh nguoc lai cong tac do v&. Khi do vé
ban dd, cac dai luong do trén thyc dia dugc chuyén 1én trén cac ban v& nhu binh dd va mat cit, thi
nguoc lai khi bé tri cong trinh lai dwa vao cic binh d6 va cac mit cit thiét ké dé tién hanh thi cong.

N6i chung, trinh tyr b tri cong trinh nhu sau:

- Giai doan dau: dua vao cac diém khdng ché do dac va cac s6 1iéu do ndi da tinh toan sin dé
tim va chon méc vi tri cac truc chinh, truc co ban cua cong trinh. Giai doan nay goi la giai doan bd tri
co ban.
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- Giai doan thtr hai: 1a giai doan bd tri chi tiét cong trinh dya vao cac truc chinh da bd tri xong
trong giai doan dau. Tuy theo trinh ty thi cong ma bd tri cac truc doc va truc ngang cua cac khoi, cac
chi tiét.v.v... xac dinh vi tri mat b::ing va d6 cao cua tat ca cac diém dic trung, cac mat cit, cac két
céu. B4 tri chi tiét ciing c6 nghia 13 xac dinh vi tri twong quan giita cac yéu td, cac bo phan chi tiét
cua cong trinh, vi vay ¢o6 khi d¢ chinh xac yéu cAu cao hon so véi giai doan b tri cac truc chinh.

- Giai doan thir ba: BO tri danh dau céc truc lap rép va dit cac thiét bi dang vi tri thiét ké. Giai
doan nay doi hoi do chinh xac do dac phai dat yéu cau cao nhét.
II. CAC PHUONG PHAP BO TRi CO BAN:

Muén dua kich thude, vi tri, toa do, do cao ciua mot cong trinh tur thiét ké ra ngoai thuc dia can
nim ving cac phuwong phap b tri.

I1.1. Cac phuong phap chuyén mot diém chi tiét ra thuc dia tir ban thiét ké:

I1.1.1. Phuong phap toa do:

a) Toa do mot cuc

Phuong phap toa do cuc dugc su dung
trén cac khu vuc xdy dung chua c6 mang
ludi & vudng. Phuong phép nay dung dé tim
vi tri ciia mot diém nam trén mot huong da C D
biét, xudt phat tir mot diém can xac dinh vi tri , .
trén thuc dia cta cac diém C va D xuit phat /
tir 2 diém A va B cta mang luéi tric dia hién ,/ '
¢6 (hinh X-3). D (-

[ 4

Vi tri clia cac diém C va D can tim da Hinh X-3
dugc xac dinh trong thlet ké bang cac toa do
Xc, Ye va Xp, yp, cON tric dia cac dlem khong
ché A va B da dugc cho trong bang tric dia.

Dé xac dinh vi tri thuc cia cac diém C va D can cdn cr vao tric dia cia ca 4 diém A, B, C va D
tor do tinh dugc khoang cach AC, BD va phuong hudng cia cac khoan cach do (géc dinh hudng).
Dua theo hiéu sé goc dinh hudng cta canh, xuit phat AB va cta cac canh AC va BD ma tinh ra cac
g6c a va ap sau do bd tri cac diém C va D.

T A m& goc aa va bd tri doan thfmg da = AC xac dinh duoc diém C. Tt B mé& géc ap va bd
tri doan thang dg = BD xéc dinh duoc diém D.

b) Toa do vuong goc:

Mudn bb tri trac dia bang phuwong phép tric dia vudng goc o trén thuc dia, thong thuong ngudi
ta st dung mang ludi 6 vudng. Vi du trén hinh X-4, gid su A;A; va A|B; 1a 2 canh cta luéi 6 vuong,
yéu cau phai bd tri diém C.

Trudc hét, dat may tai A; ngém huong AjA,, bd tri d06 dai a = Ax = Xc-XA1 duoc diém C'. Sau
do, dat may kinh vi tai C' m& goc 90° bd tri d6 dai b = Ay = yc-ya; dugce diém C, cudi cing danh dau
diém C can tim.

Dé kiém tra lai c6 thé b tri diém C mét 1an nira, phai xuat phat tr canh A;B; cua luéi 6 vuong
xay dung.

I1.1.2. Phuong phép giao hoi:
a) Giao hoi phia trudc:

Khi bd tri cac diém cach xa diém khéng ché tric dia va khong thé bd tri khoang cach tir cac
diém khong ché dén diém can bb tri hodc cac diém can bd tri lai nAm ¢ nhitng mdt phang c6 do cao
khac nhau va cach xa diém khéng ché. Chang han nhu khi b tri cac diém trén cong trinh xdy dung
dap nudc hodc cac cau 16n.

Khi bd tri diém bang phuong phap nay, phai dat may kinh vi & 2 diém d4 biét A va B (hinh X-
5) bd tri hai goc B va B,. Cac hudng s& giao nhau tai C. Mudn xéc dinh ci trf thi trén hai huéng 4o, ¢
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gan vi tri giao diém trén moi hudng ta danh dau bang hai diém a, a' va b, b'. Gilra cac di€ém a, a' va b,
b' cing céc sgi day nho va diém giao nhau gitta hai s¢i day chinh 1a vi tri diém C.
Chu y cac goéc B, B2 can dugce xac dinh bang hai nira lan do tirc 1a bang ban d¢ trai va phai.

+x
bl
Ay 5 .a
b k -’
a .’ \
C' I_H C e \b b
_______ ? X
! ZA
a E Ya b B2 :
| A 2B
: Bl B y B
A1 +
0 Yy
Hinh X-3
Hinh X-4

b) Giao hoi phia sau:

Trong thuc té khi da biét vi tri so bo ciia diém can bd tri va co thé dit duoc may thi nguoi ta
dung phuong phap giao hdi phia sau dé bd tri diém (hinh X-5).

Mudn b6 tri dugc nhanh thi trude hét phai im vi tri so bo C' cua diém C dé dat may. Sau do,
chon 3 diém khéng ché da biét A, B, D dé xéac dinh tric dia diém C. Ciing can luu y rang khéng nén
dé C' roi vao vong tron nguy hiém cua cac
diém A, B, D. Tir trac dia diém C da biét
trong thiét ké va tric dia diém C' vira tinh
dugc c6 thé tinh sb gia trc dia nhu sau: \ .
A= xe - X' \ Hinh X-5

X C C
Ay=yc-Yy'c

Dua vao tri sb tlnh dugc cua Ay, Ay C Y3

dua vi tri diém C' doi vé diém C.

¢) Giao hoi dgfo"ng fruc . . Y4 o B

Trong truong diem dinh bo tri C nam .
trén duong AB (hinh X-6) dd bd tri sin A ©
trén thuc dja, dong thoi tai C co thé dat
dugc may kinh vi do goc, thi co thé ding
phuong phap giao hoi theo duong truc (goi tat 1a giao hoi duong tryc) dé bb tri diém.

Mubn vy, trudc hét dit may gan noi diém b tri rdi dung phuong phap nhich dan vé dé dua
may vao dudng truc AB, vi du tai diém C'. sau d6 tim mot diém khong ché D ngoai dudng truc. Po
goc BC'D=y.

o D
Tric dia diém C' dugc tinh theo cong i
thire: |
{x'csz + AX e
Yc=Ya=Ys Ao v : .
trong do: C B
Xpc = Aypc . cotgy
AyBC' =Yyp- y'C Hinh X-6

Sau khi duoc tric dia diém C' ¢6 thé so
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sanh véi tric dia diém C dinh bb tri:
AX =Xc -X'c ; Ax dung dé dua diém C' vé vi tri chinh xac cua diém C.

Ngoai ra con ¢6 cac phuong phap sau:

d) Giao hoi phia huong:
e) Giao hoi phia canh: (xem sach)

I1.1.3. Phuong phép tam giac don:

Phuong phap do tam giac don khac phuong phép giao hoi goc phia trude & chd 1a sau khi dung
phuong phap giao hoi goc phia trude b tri diém gan C' va goc o, B chi dugc do véi do chinh xéac
nhit dinh. Sau d6, doi may dén diém
C', do goc thtr ba y voi do chinh xac
twong tu (hinh X-7). Tim sai s6 khép
trong tam gidc ABC', roi phan phoi
déu cho 3 goc va sir dung cac goc da
hi¢u chinh d¢ tinh tréc dia diém C'.
Sau d6 tinh s6 chénh léch Ax va Ay
vé tric dia va dua diém C' vé vi tri
dung C can b tri.

Vi dugc do thém gbéc y nén
phuong phap tam giac don chinh ‘. B
xac hon phuong phap giao hdi phia
trude. Song trén thuc té khong phai
lic nao ciling cho phép dit may tai diém can b tri, nén phuong phap nay sir dung rat han ché.

Khi chon cac phuong phap bb tri, ngoai viéc bao dam yéu cau vé ki thuat va do chinh xéac, con
phai luu y dén mot sb diém sau:

- biéu kién cta khu do cong trinh.

- Hinh dang, kich thudc va loai cong trinh.

- Phuong phép va toc do thi cong.

- Giai doan thi cong.

- Nang lyc cua cén bo thi cong va diéu kién may moc hién co.

I1.2. Chuyén mét doan thang ra thuc dia:

Trudce khi bd tri doan théng can chuan bi cac dung cu can thiét nhu may kinh vi, thudc thép.
Céch tién hanh nhu sau:

- Duya vao thiét ké lu6i khdng ché thi cong da trién 1én ban dd thiét ké, do va tinh chiéu dai
doan thang can bd tri, ky hiéu 1a S'. Tinh cac s6 hiéu chinh chiéu dai doan thiang gém c6 sé hiéu
chinh chiéu dai thudc, sé hiéu chinh do d¢ dbc dia hinh, sé hiéu chinh do su chénh léch nhiét d6 giira
lac bé tri va lac kiém nghiém thudc. Tong cac sé hiéu chinh d6 1a AS. Vay chiéu dai can bd tri ra
ngoai dat 1a:

Hinh X-7

S=S"+AS

- May kinh v tai diém dau doan th'fmg, doi diém, can béng, dinh hudng theo hudng cho trude,
xac dinh duong thing néu doan bd tri dai hon chiéu dai thude. Po chidu dai S theo hudng da dinh
trong may. Tuy theo do chinh xac cin bd tri ma ta chon dung cu, phuong phap do doan thing S ¢
ngoai thyc dia phai danh diu diém cudi doan théng da dong coc khi doan S.

I1.3. Chuyén mét goc bang ra thuc dia:

Muén bd tri mot gbc béng da biét tr thiét ké ra ngoai thyc dia theo mot hudng cho trudc, can
c6 may kinh vi khong c6 sai sb 2¢ va d6 chinh xac s6 doc trén du xich 13 1" hay 2". Khi khong c6
duoc may co diéu kién nhu trén, thi tién hanh nhu sau:
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B Hinh X-8

Gia sir ngoai thuc dia di c6 2 diém A va B can b tri goc B=ABa (hinh X-8).

- it may kinh vi tai B, doi diém, can bang may, dé may & ban do trai, ngim diém A, quay
may theo chiéu kim dong hd, md 1 goc ding bang B, (néu c6 d6 chinh xac thip thi goc mé dugc sé
gan bang B). Panh diu hudng da mo bang 2 diém trén 2 coc 1 va 1",

- Péo kinh dé may & vi tri ban d6 phai, ngém diém A, quay may theo chiéu kim déng hon mo 1
goc bang goc lan trude. Néu may khong co sai sb 2¢ va thao tac chinh xac thi trong may phai ngam
dung diém 1 va 1'. Nhung thudng khéng dugc nhu thé. Khi d6 ciing danh ddu huéng mé lan nay
bang 2 diém 1a 2 va 2'.

- Chia d6i doan nho 1,2 va 1', 2' ta duoc 2 diém 1a a'; va a's.

- Po lai goc ABa'; theo phuong phap lap. S6 1an lip phu thudc vao d chinh xac ciia may va do
chinh xac cta goc can bd tri. Vi du trudng hop diung may c¢6 do chinh xac t=30" dé bd tri goc khong
dugc sai so Vi gia tri can b tri 1a t'=10", thi s6 1an phai 16n hon hay bang:

t 30

t' 10
- Tinh s6 hiéu chinh:
AB=p'-PB , ‘

Trong doan Ba' =S ; tir a' ké duong vudng gbéc véi Ba', tir a' 1ay mot doan d=S.tgAB=S.p/p vé
bén trai hay bén phai huéng Ba' - thity theo dau ctia A, s& xac dinh duoc diém a ¢ bén phai hay bén
trai huéng Ba'. Huéng Ba chinh 14 hudng can xéac dinh ciia goc B cho trude (hinh X-8).

IL.4. Chuyén db cao ra thuc dia:

Gia str A 1a mot mbc co do cao da biét ngoai mit dat, d6 cao Ha. Can b tri mot d cao Hy tai
diém gﬁn do. Thu tu tién hanh cong tac bd tri d6 cao H & nhu sau:

Chon vi tri dat may thay binh cach déu A va B (hinh X-9). Sau khi c4n bang may, doc sb trén
mia dung trén méc A 1 a; vay do cao truc ngém - hay d6 cao may la:

9 Hogy=Hata ,
bé coc B c6 do cao bang dd cao thiét ké H  thi s6 doc mia dung trén coc B phai la:
B= Hmay Htk
Vi coc B 1a mot coc dong & do cao bét ky, nén sd doc mia dung trén coc B 1a b'; ta tinh:
Ab=Db'-b

Néu Ab > 0 (d4u +) thi dd cao can bd tri H 4 cao hon dinh coc tam B, phai ddp thém; néu Ab <
0 (d4u -) thi H 4 thdp hon dinh coc tam B, phai bao b6t di. Ngudi ta ghi Ab (mang ca dau) ngay 1én
than coc B dé thuén loi cho cong tac thi cong.

I1.5. Chuyén mét duong thiang nghiéng ra thuc dia:

Khi xay dung nén dét cua duong 6td, duong sat, khi dao ranh giao thong ngam... ta can bd tri
cac duong thing nghiéng. Viéc bd tri cac duong thang nghiéng chinh 13 viéc chuyén duong c6 do
nghiéng nhét dinh ra thyc dia.

Céc diém chinh cua duong thang nghiéng thuong duoc bb tri & thuc dia bang phuong phap do
cao hinh hoc. Mat d6 cac diém trén duong thang phai nim trong pam vi chidu dai tia ngam tir 150m
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cua may do cao dén s doc trén mia ¢ diém B bang chiéu cao may dit ¢ diém A (hinh X-9). Khi do
duong ngim s& song song d9 nghiéng thiét ké, tiép tuc dong cac coc C, D & cac diém trung gian sao
cho sb doc trén mia bang chiéu cao may i.

Tia ﬂ:gém nghiéng

J— Ad ||

Puong thajpg nghiéng h=i

7““1%@ P TS TES
D B

Hinh X-9

I1.6. Chuyén mot mit phing ra thuc dia:

Cac mat phéng trén cong truong nhu nén d4t, mat nha thong thuong co6 do dbc nhét dinh, chén
nén trong muc nay chi trinh bay phuong phap b tri mit phang dbc, con mit phang nam ngang, hoic
g(_)iﬁ la mat béng, chi 1a truong hop dic biét cua at phéng. o thé suy ra tur phuong phéap bd tri mat
phang.

Thuc chét cua cong tac bd tri mat phéng 12 bd tri d6 cao ctia mot sé diém nam trén mit phéng,
cho nén c6 thé xem déy chi 1a mot truong hop mé rong khai niém cong téc bé tri do cao ma thoi.

Trong thyc té ta thudng dung 2 phuong phap bd tri mit phang di biét ¢ doc nhu sau:

IL.6.1. Phuong phap do cao 6 vuong:

Khi d6 déc mit phang tuong ddi 16n thi nguoi ta ding phuong phap do cao 6 vudng dé b tri
mat phang dbc. Mudn bé tri ludi 6 vudng trén mit dat, thi dé truc ludi 6 vudng phai song song véi
duong doc thiét ké. Sau d6 dung may thing bang (thuy chuan) dé xac dinh d6 cao dinh coc va xac
dinh mét ludi 6 vudng. Néu dinh coc dong sat mat dat ty nhién, thi do cao d6 goi la d6 cao den. Con
dd cao thiét ké goi la dg cao doé. Viét tri s6 va dau cua hiéu do cao néi trén 1én trén coc.

11.6.2. Phuong phép tia ngdm nghiéng

Khi b6 tri mat phang c6 d6 doc khong 16n thi nguoi ta dung phuong phap tia ngam nghiéng
clia may thang bang. Phuong phap nay dua trén nguyén tac dua truc quay cua mdy thang bang vao vi
tri vuéng goc voi mat phang bé tri, dé khi quay éng kinh, truc ngdm c6 thé quét thanh mot mat phang
khong gian song song voi mat phang nghiéng dinh bd tri (hinh X-10). Mudn dwa may vé vi tri can
thiét thi trudc hét phai bb tri trén thuc dia hai dudng AB va DC vudng goc véi nhau, DC nam theo
hudéng doc 16n nhat cua mit phang. do cao dinh coc ABDC bang do cao tai diém do6 cua mit phang
dinh b6 tri. Tiép theo dat may trén D cho 2 6 b¢ can cia may nam song song voi canh AB va quay 6ng
vé song song voi 2 0 ¢ can, d0iéu chinh bc¢ can va dua bot nudc cua ong thang bang vé vi tri diém 0.
Quay ong kinh vé huéng DC , diéu chinh ¢ can thir 3 dé c6 sd doc trén mia bang chiéu cao may.
Cubi cung kiém tra dit may thang bang, thi may da dat xong. C6 thé quay mdy thing bang bd tri
nhitng diém khac trén mat phang doc thiét ké.

A
] D

3

Q ()
% 167071

C

O s 5 59 606162 6,3 \1665

\5’8\\\\\\}3

------------------------------- 1111 10, L)
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I11. PO VA TINH TOAN SAN NEN:

Cac cong trinh xay dung trén cac bé mit c6 do cao nhat dinh va trén bé mit nim ngang hay
cling co6 khi trén cac mat phing nghiéng vo6i do déc cho truge. Vi vay trude khi xay dung cong trinh,
phai tién hanh san nén theo _yéu cau thiét ké. Po va tinh toan san nén 1a tién hanh do dac trén khu dat
s& xdy dung dé tinh xem can phai boc bét di hay d thém bao nhiéu dat cat nita dé do cao cta nén
dung bang do cao thiét ké.

I11.1. Po cao san nén:

C6 nhiéu phuong phap do cao mit dit dé tinh toan san nén. ¢ ddy trinh bay phuong phap
thuong gép trong xay dung.

a Chudn bi: Phuong phap nay thuong ap dung cho khu dat twong dbi bang phang. Trén khu
dat can do, ding may kinh vi lap
mot lugi 6 vudng canh mdi 6
vudng dai 100+200m, tuy thudc A B C D E F G

dia hinh va do chinh x4c yéu cau. 1
Tai cac dinh 6 vuodng cua lu6i déu N\ 1/ N\ 2/ N\ 3/ N\ 4/ N\ 5/ N\ 6/
dong coc sat mat dat. cach ghi va VERNVEANVNVEN VAN VAN
danh dau coc nhu hinh X-11. AN { AN 7/
. 1
b) Phuwong phap do: ) ; / \ / '\
bat may thuy binh ¢ 6 s0 1,
dung mia & coc A, A, doc duge N N N N NN
s0 doc ddy gitta 1a a), a;. Dung 4/\/\/\/\/\/\
mia trén coc By, B, doc s0 doc day AN / N\ A
cn 1 2 ; A 1 9
gitta la by, by. Chuyén may sang 6 PaN / N\
s0 2 clng lam tuong tu s& doc 5
dugc as, a4 trén mia dung & coc \1/ \1/ \1/ \12/ \1/ \1/
By, B, va bs, by & mia dyng trén 6 VANV ZNYZ2ANY 2NV ANV

coc Cy, C,. Va cur lam nhu thé &

tat ca cac tram do theo so dd hinh Hinh X-11
X-11.
Tir hinh X-11, ta nhan thay:
bl—b2=a3—a4 (10—1)
Hay la b1 +a4=a3+b2 (10-2)

Néu cac vé ciia (10-1) va (10-2) déu khong chénh nhau qua + 4mm 1a dat yéu cau.
¢) Ghi s6 va tinh dé cao dau coc: Thudng nguoi ta ké san so do ludi du 16n dé ghi truc tiép cac
két qua do & gan dinh mdi 6 vudng cuia timg tram may. Do dén dau kiém tra ngay dén d6. Sau khi do
xong tién hanh tinh d6 cao dau coc cac dinh 6 vudng theo hinh X-11. Néu d6 cao coc A, da biét thi
do cao coc A, s€ la:
Ha2=Ha1 +a; - a2,
do cao coc By la:
Hpi =Hai +a;-by
Va do cao coc B; la:
Hpy =Har+a;-by )
Tuong tu tinh dugc dd cao cac coc ti€p theo va cudi cung lai nhan dugce gia tri d§ cao cta coc
A, va B,. Chénh 1éch do cao cua coc A, va B, khi tinh hét mot vong khong dugc quét qua + 30JL
(mm); & day L 1a tong chidu dai cu ly tir may dén mia ciia timg tram may, tinh bang km. c6 thé binh
sai két qua va tinh lai d cao cac dinh 6 vudng theo bai toan binh sai dudng thay chuan.
Sau khi tinh chinh thac do cao dau coc thi tinh d6 cao mat dat cac dinh 6 vuong dé tinh san
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I11.2. San mit dat thanh mat phang ndm ngang:
Gia st co ludi san nén ma dd cao mat dat cac
dinh 6 vuong nhu hinh X-12. Ttr d§ cao cac dinh 6
vudng cia ludi co thé tinh dd cao mit dat sau khi san 8,42 8,13 10,05 12,68
thanh mat phang nam ngang theo cong thirc trung
binh cong. Cu thé 1a:

| z H' 4 ZZ H' 4 42 ol 8,93 10,38 10,84 11,68
O =
4n

(10-3)
o day: 10,87 9,34 8,92 9,36

- YH' 14 téng ctia do cao cac dinh chi thudc 1 6
vuong trong ludi (cac dinh ¢ goc ludi).

- YH" 1a tong cua d6 cao cac dinh thudc 2 6
vuong lién tiép trong ludi (cac dinh trén cac canh cia
ludi).

- YH" 14 tong cua do cao cac dinh thudc 4 6 Hinh X-12
vuong xung quanh trong ludi (cac dinh ¢ trong ludi).

-n1a s6 6 vudng cta ludi.

Trén hinh X-12 ta co:

SH'=8,42 + 12,68 + 7,98 + 12,72 = 41,80m
SH"=8,13+ 10,05+ 11,68 + 9,36 + 10,63 + 11,08 + 10,87 + 8,93 = 70,73m
SH"™=10,83 + 10,84 + 8,92 + 9,34 = 39,48m

12,72 11,08 10,63 7,98

vay
~ 41,80+14146+ 157,92

36
So sanh Hy voi d9 cao thiét ké Hy, s& tinh dugc khoi lugng dat d4 can lay di hay phai d6 thém.
Ta c6 thém cong thirc.
V() =1n S2 (Htk —Ho)
Trong d6 s 1a chiéu dai canh 6 vudng cua ludi va (Hy - Ho) 1a chénh 1éch d6 cao thiét ké (cot do) va
do cao san nén. Néu hiéu (Hg - Ho) <0 thi can boc b6t dat da di, nguoc lai (Hi - Ho) > O thi can dd
thém dét d4 vao.
Néu khu dat hinh X-12 ¢6 dd cao thiét ké 13 Hy = 10m va canh 6 vuong la 100m thi khdi luong
dat cat phai d6 thém 1a.
V =9x 100% (10 - 9,48) = 46,800 m’
Chiéu cao thi cong nén tai cac coc ¢ dinh 6 vudng 1a hiéu giita d6 cao thiét ké va do cao mat
dat (cot den). Néu hiéu d6 c6 dau duong (+) thi chiéu cao dép va hiéu c6 ddu am (-) 1a chiéu sau dao.
Chiéu cao thi cong cac dinh 6 vudng hinh X-12 dugc ghi ¢ hinh X-13a dit trong ngodc don ().

H, =9,48m
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(1,58) (1,87) (-0,05) (-2,68) (1,58)—_(1,87) (-0,05) (-2,68)
(1,07) ——(-0,38)——(-0,84). (-1,68) (0,67) ———(-0,78)——(-1,24) (-2,08)
(-0,87)____(0,66) (1,08) (0,64) (-1,67)___(-0,14) (0,28) (-0,16)
(2,72) (1,08) (0,63) (2,02) (-3,92)___(-2,28) (-1,83) (0,82)
a) b)
Hinh X-13

I11.3. San mat dat theo d6 doc cho trude:

Khi xay dung, mudbn dam bao viée thoat nude tu nhién ngudi ta thuong san mat dét theo do
déc (i) cho trudc. Vi du nhu khu dat hinh X-12 mudn cho thoat nudc tir Bic xubng Nam voi i =
0,4% va do cao thiét ké hang coc déu tién 1a 10m ta phai tinh dd cao thiét ké cac hang coc theo cong
thire:

Hy = H - j.i.d
Trong do: H 12 d6 cao thiét ké & hang coc dau tién cho trudc; Hy la dd cao thiét ké & hang coc thr
j ctia ludi; d 1a khoang cach nim ngang gitta 2 hang coc; i 1a do doc cho trudce; j 1a s6 tha ty hang coc
1,2,3, ..
Vi du dbi voi khu dét hinh X-12. Néu lay H' = 10m, d=s = 100m va d6 déc i =0,4% thi do
cao thiét ké:
- Hang coc 1: 8,42; 8,13; 10,05; 12,68; s€ co H% = 10m
- Hang coc 2: 8,93; 10,38; 10,34; 11,68; s€ co
H'y =10 - 1 x 0,004 x 100 = 9,6m
- Hang coc 3: 10,87; 9,34; 8,92; 9,36; s€ co
H% =10 -2 x 0,004 x 100 =9,2m
- Hang coc 4: 12,72; 11,08; 10,63; 7,98; s€ co
H’y =10 - 3 x 0,004 x 100 = 8,8m
chiéu cao thi cong trong truong hop nay ghi & hinh X-13b.



Bai giang Trdc Pac Biii Quang Tuyén

CHUONG XI: R
PO PAC XAY DUNG

I. KHAI NIEM VE TRUC DIEM VA MAT TRONG XAY DUNG:
Trong khi thi cong cong trinh xdy dyng, nhiém vu ctia cong tic do dac 1a phai chuyén chinh
xéc cac chi tiét mit bang trong cic ban vé ra thyc dia, bao dam dung vi tri hinh hoc da duoc thiét ké
clia cac toa nha, cong trinh trong sudt qué trinh xay dung ciing nhu viéc kiém tra theo ddi su bién
dang cua ching. Cong tac do dac nay co lién quan dén khai niém vé cac diém, truc va mit trong xay
dung nhu sau:
I.1. Truc chinh:

D6 1a 2 truc vudng goc dbi xtng cua nha hodc cong trinh. Truc chinh thudng dugc bd tri khi

xay dung céc toa nha co6 dién tich 16n, co6 cAu tric va hinh dang phuec tap.
[.2. Truc co ban:

D6 1a truc ddc trung cho hinh dang va kich thudc tong quat cua nha hodc cong trinh. No tao

thanh chu vi bén ngoai cua nha hodc cong trinh.
I.3. Truc doc:

D6 1a truc nam theo hudéng doc (hudng dai) ctia tda nha hodc cong trinh, thudng dugc ky hiéu

bang céc chi cai.
[.4. Truc ngang:

D6 1a truc ndm theo hudng ngang ciia tda nha hodc cong trinh, thuong duge ky hiéu bang chit

s6 A rap nhu 1-1, 2-2,...
[.5. Truc song song:

Truc song song la nhitng truc song song vdi truc ngang hay truc doc c6 kém theo khoang cach
gitra truc.

1.6. Diém truc:

Do 1a giao diém cua cac truc. N6 dugc ky hiéu bang gdp tén cua cac truc tao thanh nhu: A/1 ,
B/7,.... trong d6 A, B 1a cac truc doc, con 1 va 7 1a tén céc truc ngang.

1.7. Diém dong:

D6 1a diém nam trén céac truc va ding dé ¢ dinh cac truc. N6 thuong nim trén duong kéo dai

cua cac truc ¢ phia ngoai pham vi xay dung cta tdoa nha hodc cong trinh.
1.8. Mit bang goc:

Do 1a mat phang nam ngang c6 do cao gia dinh 1a khong. Mit bang gbc nay c6 thé duoc cé
dinh bang mép trén cua bang gia dinh vi hodc duoc vach trén cot gia dinh vi. N6 cting ¢o thé duoc cb
dinh trén tudng hd mong bang thanh thép mong, thanh nay duoc dong truc tiép vao dat hodc dugc
vach bang nét son trén phan da xay dung cua cong trinh (tuong nha, hé - mong).

II. CACH TINH, GHI TQA PO VA KiCH THUOC CAC BAN VE BO TRi CONG TRINH:
I1.1. Phuong phép do gidi:

Phuong phap ) giai 1a phuong phap dya vao viée do tryc tlep trén ban db hodc ban v& dé c6
cac s6 lidu can thiét. Chiéu dai doan thang co thé duoc do truc tiép bang thude ty 18 hodc dugce tinh
theo cac tric dia diém dau diém cudi ciia n6 qua bai toan nguge. Cac goc dinh hudng duge do bang
thudc do do tir cac duong ding cua ludi toa do, hodc chinh xac hon 1a tinh toa dd cac diém dau va
diém cudi cua no. Toa d6 ctia mot diém duoc xac dinh béng cach do céc doan vudng goc tur diém d6
t&1 cac canh cua ludi toa do béng compa va thuoc ty 1€.

Do chinh xé4c cia viée xac dinh cac sb liéu & ddy s& anh hudng dén viée xac dinh cac diém &
thuc dia. Tt hinh X-14 ta ¢ cac cong thuc tinh toa do x4, ya cua diém A:

X, =X, +at }
Ya =Y, tak

(11-1)
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O day x,, ya la cac toa do cua diém a (& goc

tdy nam 0 ludi toa do chira diém A). b L ¢
Do chinh xac cua viéc xac dinh cua diém A 400 ;

phu thudc vao d6 chinh xac do cac doan at va ak ma tl _f“(:)__

do chinh xac do nay lai phu thudc vao sai s6 dung — 300 - 4

cu do va d6 bién dang cua gidy... k
Dé giam anh hudng cua cac sai sb ta can do 200

thém céac doan tb va kd. Khi d6 toa d6 cua diém A
duoc tinh theo cong thuec:

Xa

100

Q Q

Xy =X, + -at 7
at+tb o| ©
(11-2) ~
Q ‘ 0 100 200 300
= a + Ya
Ya =Y ks kd —
trong do: Q la kich thudc 1y thuyét cua 6 luoi toa Hinh XI-1

do.

Viéc xac dinh toa d§ nhu vay sé€ loai trir dugc
sai s6 do bién dang cua gidy.

Vi du: v6i diém A ta c6 x,=300, y.=200, Q=100, con cac doan do bfing compa trén ban dd hodc
ban v€ la at=31,2 ; ak=71,2 ; tb=69,6 va kd=28,0 theo cong thurc (10-6) ta co:

X, =300+ _ 100 31,2=33095
31,2+ 69,6
100
=200+ ———.712=27177
Ya 71,2+ 28,0 L

I1.2. Phuong phap gidi tich:

Phuong phap giai tich 1a phuong phap xac dinh bang giai tich cac toa do, khoang cach va
huéng. Trong phuong phéap niy ta can chon mot hé tryc toa do phu hop voi hudng mat bang chinh
khu xay dung (truc Ab, BC hodc AB, AD véi gbc toa do 13 A hodc B, hinh XI-2.

Toa d¢ diém cubi cua cac doan d6 (AB, BC, CD, DA) dugc xéac dinh theo ban db bang phuong
phap d6 giai. Sau do, theo céc toa d§ nay ta tinh cac goc dinh hudng cua cac huéng vudng goc véi
nhau. Do d6 sai s trong luc do va tinh toan theo ban v& ma hiéu gitra hai goc dinh huong ké nhau s&
khong bang 90° ma chi gin bang 90°. Sai 1éch d6 cho phép 13 0,1.

Toa do cac goc nha dugc xac dinh bfmg cach: chon mét nha lam géc, toa do ctuia goc nha nay
lay tir cac khoang cach trong ban thiét ké so véi truc dudng di. Toa do cac goc nha con lai dugc tinh
theo céc kich thudc cho trong ban thiét ké, theo gbc dinh hudng da tinh dugc cia ludi toa do da duoc
xoay (néu cac canh nha song song vdi canh ludi toa 4o do) va theo toa d6 gbc nha dugc lay lam gbc.
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Hinh XI-2

I1.3. Phuong phép téng hop:

Do 1a sy ph01 hop gilta phuong phap giai tich va phuong phap d6 giai. Trong phuwong phép
nay, vi tri cac dlem chinh cua ban do tong quat dugc xac dinh bang phuong phap giai tich con vi tri
cac phan tir thur yéu dugc xac dinh bang phwong phap d6 giai.

Sau khi c6 cac sd liéu trén, ta ghi vao ‘ban vé bd tri cong trinh. Toa d6 cac giao diém truc
duong di, cac goc nha duoc ghi ¢ dang phan sO: tir s6 13 hoanh d6 (x') miu sb 1a tung do (v').

III. BO TRi TRUC CHINH VA TRUC CO BAN:

Vi tri truc chinh va céc truc co ban ctia cac cong trinh hodc nha thuong dugc b tri tir cac diém

ctia ludi toa do xdy dung va cac diém khéng ché do dac chinh.
I11.1. B4 tri theo ludi toa d6 xay dung:

Khi bé tri tir cac diém cua ludi toa do xay dung, ta dung phuong phép toa do vudng. Mudn
vay, can phai xac dinh luong tang toa do ctia cac diém truc ddi véi cac dinh 6 ludi toa do gﬁn nhét.

Gia st ta c6 luogng ting toa do cua cac diém A/1 dbi véi dinh 8 cua ludi toa do la:

Ax =635.00 - 600.00 = +35.00m

Ay = 860.00 - 800.00 = +60.00m
Piém A/8 d6i v6i dinh 9 cua ludi toa do do 1a:

Ax = 635.00 - 600 = +35.00m

Ay =940.00 - 1000.00 = -60.00m

Theo cac luong ting d6, dua vao cac diém dinh 8, 9 va cdc canh ludi toa do qua né ¢ thuc dia
ta co thé xac dinh dugc cac diém A/l va A/8. Cha y rang, khi xac dinh cac diém theo phuong phap
toa d6 vudng goc, nén dat doan thang dai hon theo canh ludi toa do, con doan thing ngin hon theo
hudéng vudng gdc voi nod.

Dbi voi nhimg khu nha hodc cong trinh c¢6 goc d6 rd rang c6 thé tir mot diém va mot hudng
truc dau tién theo goc do va khoang cach giira cac diém da duoc thiét ké clia nha hodc cong trinh dé
bd tri lién tiép cac diém d6 néu sai s6 bd tri lién tiép nam trong pham vi cho phép.

Gia sir mudn xéac dinh diém E/1 ta dat may tai diém A/l ngam diém A/8 roi quay 6ng kinh mot
g6c 90° vé phia diém can xac dinh. Ciing trén hudng nay, theo thiét ké dung thudc do khoang cach tir
A/1 d&én E/1 ta s& x4c dinh dugc diém E/1.
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Dé ¢d dinh céc truc, nguoi ta thuong xac dinh cac diém dong (khoang cach giita diém truc va
diém dong co thé dai hodc ngan iy theo diéu kién thi cong nhung khong dugc ngin hon khoang
cach ngan nhét da qui dinh).

Do qua trinh xy dung, gitra cac diém tryc d6i dién v6i nhau c6 thé khong thong subt. Vi vy,
& mdi dau truc ta xac dinh hai mdc dong.

I11.2. B tri theo luéi dudng chuyén hoic ludi tam giac:

B4 tri truc tir cac diém cua ludi duong chuyén hoic luoi tam giac, ta thuong dung phuong phap
toa d6 mot cyc. Mudn vay truée hét can phai tinh nhing s liéu ~g6c va khoang cach can thiét, lap so
dd bd tri tir cac canh dudng chuyén hodc tam gidc gan nhét. Dé xac dinh diém I (hinh X-3) cua toa
nha ta phai:

- Tir toa d6 cac diém M, N va I, ta tinh nguoc toa do ra goc dinh hudng cua cac canh MN,
MIva khoang cachMI. Sau d6 tir cac goc dinh hudng ta tinh dugc goc bang p.

A v 11
B -
b b
a
(05Y11 I —ly 11
—~\ B
MN
M W N
Hinh XI-3

- Tir toa d6 cac diém MI va II, ta tinh duoc goc y.
- Pat may tai diém M, bb tri goc bang B va theo khoang cach d ta s€ xac dinh dugc diém II.
Ngoai phuong phap néu trén ta co thé bd tri cac diém truc va cac diém khac ctia nha hodc cong

trinh ra thuc dia bang phuong phap giao hdi goc hodc giao hoi canh.

I11.3. B tri diém tir céc dia vat c6 dinh:
Vige bb tri cac nha hoac cong trinh gitra cac
dia vat c6 dinh duoc tién hanh bing phuong phap II I
d6 giai voi ban do dia hinh ty 1& tir 1:2000 dén /

1:500. Pé b tri truc I-IV cta nha C theo cac nha A
va B ta can vach va do trén ban d6 cac khoang cach
a, b, ¢ va d (can tinh dén su co gian cua gidy). Sau b c B

do6 theo ty 1€ ban dd tinh ra khoang céach tuong ung A 2 ] |\Y i d
N

& thuc dia (hinh XI-4).

Viéc b tri nha theo cach nay co6 thé dan dén
cac sai 1éch 16n, vi tat ca kich thudc déu 1dy tir ban
dd. Do d6 ngudi ta thuong dung phuong phap nay
dé bd tri cac nha hodc cong trinh riéng 1é ma yéu cau d6 chinh xac khong cao.

II1.4. B4 tri chi tiét cac truc nha va cong trinh:

Sau khi dung xong céc truc co ban cua nha hodc cong trinh ngudi ta tién hanh dung cac truc
trung gian. Trong thuc t& ngudi ta thudng dung cac gia dinh vi dé dung cac truc trung gian.

Céc gia dinh vi thuong lam tam thoi béng gs hodc van dugc dit xung quanh nha, cach céc truc
co ban ctia nha mot khoang nao d6. Cac gia dinh vi c6 thé lam lién tuc (khung dinh vi) nhu hinh XI-
5a, hodc theo timg doan nhu hinh XI-5b, theo ting ¢t nhu hinh XI-5¢. Cac canh cua gia dinh vi phai
thang, song song vdi truc co ban va nim ngang.
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Mudn lam cac gi, trudc hét ta ding may kinh vi dé dung cac canh song song Vi cac truc co ban
va cach cac truc co ban mot khoang nhat. Mat khac, khoang cach mép ngoai hé mong so v6i mep
trong cua hé mong phu thude vao do dbc va do sau cua hd. Chang han vé6i do dbc cua hd 1a 1,5m; do
sau cta hd 1a 2m, thi khi d6 mép ngoai mép ngoai hd méng cach ‘mep trong hé méng 1a 3m. Vay vay,
cac canh song song dé dit gia dinh vi phai cach mép trong ctia hé méng 1a 3m.

Néu lam gia dinh vi lién tyc, dat theo cac truc song song véi chiéu ngang va doc, thi cir cach
3m nguoi ta dat mot coc chon sau do 1+1,2m, phan trén nhé 1én mat dat khoang 0,8m, sau d6 dung
van day 40-50mm dong 6 op vao mat ngoai cua cac cot do, nhung phai dam bao diéu kién 1a mép trén
clia van nam ngang. Mudn vay, trudc hét ta vach cac diém cung do cao trén cac cot bang may do cao,
dong thoi trén gia dinh vi ta dung may kinh vi dé xéac dinh cac truc co ban ciia nha hodc cong trinh.

1 2 3 4 5
D4 I/ /170 A 4P

AN /S S 7 A

1 2 3 4 5 a)
1 2 3 1 2 3 4
=52} [=E== e ® ® ® ®
BY. .| : . IPB Be _| : : B
] | { ® | | ®
e b) o )
Al- 'r LA Ag- ; . - ®A
== 5= = ® ® ® ®
1 2 3 1 2 3 4

Hinh XI-4

Con céc tryc trung gian dugce xac dinh truc tiép vao mép trén cla van theo cac khodng cach da
thiét ké bang thudc thép. '

IV. CONG TAC PO DAC KHI PAO HO VA MONG:

Trude khi dio hd méng ngudi ta phai bd tri cac truc co ban ciia cac nha va cila cac cong trinh
c6 trong ban thiét ké ciing nhu cac mép ngoai, mép trong clia cac mong. Pong thoi bd tri xong céc
mdc d6 cao cong trinh. So dd bé tri mép mong, bang gia dinh vi.

Cong tac do dac khi dao hé mong:

- Chuyen d6 cao xubng day hé mong

- Chuyén céc truc nha xuéng day hé méng

- Po v& hién trang hd méng va 1ap bién ban ban giao cho bo phan xdy mong.

IV.1. Chuyén d6 cao xudng ddy méng:
Mubn chuyén d6 cao xudng day hé moéng thi trude hét ngudi ta phai dao hd méng. Sau d6

chuyen do cao xudng véi cac dlem mia trén day hd. Néu hé mong nénag thi ta truyén do cao truc
tiép tir mdc d6 cao cong truong xudng ddy hdé mong bang may do cao va mia do cao (hinh XI-5a).
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Cu thé 1a dung mia & mdc do cao A va & dudi ddy ho méng B. Sau do dat may do cao ¢ gitra A va B,
ngam vé mia & A dugc so doc a, khi d6 do cao Hpgy cla may tinh theo do cao Hpée ciia moc do cao
s€ la:

, . : Hméy = Hméc +a (1 1-3)
S6 doc can thiét b ¢ trén mia B theo Hysy va Himeng duoc tinh theo cong thire:
b= Hmay Hosc (11-4)

¢ day Humeng 12 d0 cao thiét ké cua day hd mong.

Sau d6, quay 6ng kinh ngim v€ mia ¢ B. Theo sy diéu khién cua ngudi ngam ngudi cAm mia
nang hoac ha mia sao cho nguoi ngam may doc duoc s6 doc b trén mia thi danh dau d6 cao cua day
mia lai. P4y chinh 1a d6 cao thiét ké ciia ddy hé mong.

mia .

Hmay Gia treo

Thung nudc két
dinh

Hinh XI-5

Néu mong sau, ta chuyén do cao xubng day hd moéng nhu sau (hinh XI-5b):

Trudc hét dung hai mia ¢ mdc d6 cao A va ¢ dudi day hé mong B. Sau d6 gin thudc thép vao
gia treo D, mot dau thude duoc treo qua doi ning 10khéng. Qua doi dugc nhung vao thiung nudc
dinh C.

Cach tinh s6 doc can thiét b ¢ trén mia dat tai B nhu sau:

B =Hméc +a - (c-d) - Hmeng (11-5)
Trong do:

Himéc - 1a d6 cao cua mdc dd cao cong truong A,

a - 1a s6 doc trén mia dat tai A,

¢ - 1a s6 doc trén thudc thép tr may dat 6 E,

d - 1a 36 doc trén thude thép tir méy dit ¢ F,

Himong - 12 d0 cao thiét ké cua day hd mong.

Theo diéu khién cua ngudi ngam may dat tai F, nguoi cam mia nang hodc ha mia & B sao cho
nguoi ngam may doc dugc s6 doc b trén mia thi danh dau d6 cao cua day mia. D6 chinh 1a d§ cao
ctia day hé mong.

IV.2. Chuyén céc truc nha xudng hd mong:

Khi khong c6 gia dinh vi, ngudi ta chuyén céc truc nha xuong day hé mong nhu sau:

Theo truc AA, trude hét nguoi ta dit may kinh vi tai diém dong Aa, ngam t6i diém dong Ab,
sau d6 cb dinh du xich va ban d6 ngang (hinh XI-6).
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Néu tai diém Aa, ngam thiy day hé méng, thi tai day hb moéng bang céac dinh trén coc go ta xac
dinh dugc cac diém dong Ac, Ad, Ad va Ae. Cling tai diém nay, ma khong ngam thay day ho mong
thi theo su dleu khién ctia ngudi ngam ta chuyén dich day doi sao cho chung gan diém truc va nam
trén hudng ngam. Khi d6 tai ddy hé méng vach ddu va xac dinh dugc diém dong. Bang cach nay ta
xac dinh duoc cac diém lc, 1d,
1d va le va giao diém cua 2
duong noi Ac - Ad va lc - 1d 1b o 18b

; o
chinh 1a diém truc A/1. Cac truc L e 186
2 , ~ , . . Co
co ban khac cting dugc xac dinh ! !

\ , b--e--F--e--------mmm oo o -----e--]]
tuong ty. Con cac tryc trung Ea EC | dEd Ed | Ee gy
gian duogc xac dinh bang cach do ! ! 180?
thude thép da dugc kiem nghi¢m E E
theo cac khoang cach trong thiét i i
ke. : :

. ) s 1d 18de
V. CONG TAC PO BAC KHI P .eoq]
XAY MONG: (xem sach thém) Aa Ac 1 Ad Ad 1 Ae pp
V.1. Céc loai moéng: | le 18c,
la® “18a

V.2. Chuyén d6 cao va cic
truc 1én dinh mong: Hinh XI-6
a) Chuyén dj cao
b) Chuyén cdc truc lén
dinh mong.
V.3. X4y mong coc:
V.4. Dung cic khdi méng khi lap ghép méng bang:
V.5. Dung cic tru dudi cac két cdu thép (moéng cot):
V.6. Cong tac do dac khi xay xong tang ham:
VIII. CHUYEN CAC TRUC VA DO CAO LEN TANG:
VIIL1. Chuyén cac truc 1én tang:
C6 phuong phap chuyén céc truc 1én ting nha, d6 1a:
- Phuong phép dung day doi.
- Phuong phap dung tia ngam nghiéng cua may kinh vi.
- Phuong phap dung tia ngam thang ding cta may thién dinh.
Nhung trong diéu kién nudc ta hién nay, phuong phép ding tia ngim nghiéng ciia may kinh vi
da dugc str dung rong rai nhét, cu thé nhu sau:
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a) Nhin tir moc déng dén tim truc ¢ chan twong hodc ¢ mdt bang goc:

Trude hét dinh tdm, cAn bang may kinh vi & mdc dong A. Sau d6 ngam diém A' & chan tuong
(hinh XI-7a). Nang dng kinh, ngdm dén mit san tang trén, dong thoi xac dinh 2 diém a va a'. Sau d6
dao 6ng kinh va lam tuong tuy nhu vay ta s€ xac dinh dugc 2 diém b vab'. goic la diém gitra cua ab,
¢'la diém gitta cua a'b'. Noi ¢ va ¢', doan cc' chinh 12 hinh chiéu cua truc AA' [én téng trén.

b) Truong hop co vach
ddu truc ¢ chin twong, nhung
khéng c6 méc déng. Con tu"ong B
dwgc xdy dyng cua nha nam »
trong mdt phang dimg véi phan 2zzEEET
chan twong:

Pé kiém tra va nang cao
d6 chinh x4c ngudi ta truyén truc
1€n cao tur hai tram may B va C
(hinh XI-7b). Trudc dat may tai
B ngim diém A'. Sau d6 nang
ong kinh ngim phan trén cua
tuong nha va xac dinh dugc 2
diém b va b'. Chuyén may kinh
vi dén diém C, roi lam tuong tu
nhu trén ta s€ xac dinh duoc 2
diém c va ¢'. Néu trén tudng nha
hai duong bb' va chiu cit' khong
tring nhau thi liy duong dd' ¢
gifta 1am hinh chiéu cia A'.
Chuyén may sang mit kia cta
nha ciing lam tuong ty nhu trén,

o

ta Sé XélC dll’lh dU’Q’C du(‘)’ng d d, 7/IV/////////////////////////// f’/////
Chinh lé hinh Cfla truc A A' lén /////////////////////////////ﬁé
tang trén. Hinh XI-7

VIIL.2. Chuyén d6 cao lén

C6 hai phuong phap chuyén d6 cao 1én tang
- Po tryc tiép bang thudc thép da dugc kiém nghiém theo tudng va cot...
- Po cao hinh hoc bang 2 may do cao va thudc thép treo ty do, twong ty nhu viéc chuyén do
cao lén dinh méng.
Theo hinh XI-8 ta co:
Htang Hgoc t+a+t (b2 1) b
IX. LAM MAT BANG LAP GHEP VA BO TRi CAC TRUC LAP GHEP TRUC SONG SONG:
IX.1. LAm mit bang lap ghép:
IX.2. B4 tri cac truc lap ghep va truc song song:
X. CONG TAC PO PAC VA KIEM TRA KHI XAY, LAP GHEP COT, TUONG, SAN NGAN,
DAM, Vi KEO VA PUONG RAY:
X.1. Cong tac do dac khi xay cot, tuong va san ngan:
X.2. Cong tac do dac va kiém tra khi lap ghép cac cot:
X.3. Po dac va kiém tra khi 1ap ghép cac dam, vi kéo va duong ray:
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CHUONG XII:

PO PAC CAC CONG TRINH GIAO THONG

I. VACH TUYEN DUONG TREN BAN DO:

Dua vao cac ban do dja hinh ty 18 1:100000 +1:50000 ngudi ta c6 thé vach cac tuyén duong
bang cac doan thang ndi lién cac diém khdng ché va cac diém chinh cua tuyén.

Theo cac tuyén duong da duoc vach so bo do, nguoi ta khao sat dia hinh doc tuyén béng cac
dung cu va phuong phap do dac don gian nhu: Pia ban, déng hd do va dung cu do d6 déc. Tuyén
duong niy duoc vach cu thé hon trong ban do dia hinh bd sung va chinh 1y & cac ty 16 1:25000 =+
1:10000 véi duong 6to ndi chung va 1:5000 + 1:10000 véi dudng phd noi riéng theo do6 dbc da quy
dinh....

Pé thiét ké chinh thic duong, ta can tién hanh do v& k¥ thuat. Cong tac ndy gdm c6: vach
tuyén chon dlém o thuc dia theo tuyén duong da vach trén ban d6, do ludi khéng ché mit bang va
d6 cao dan tuyén, do vé& binh do tuyén duong voi ty 1¢ 1:5000 den 1:1000.

Dé thi cong xdy dung dudng phai bd tri cu thé cac tuyén duong va cac cong trinh trén tuyén
theo phuong 4n chinh thirc d dugc duét ra ¢ thue dia. Trong d6 bao gom viée bd tri dudng cong cac
nut giao théng, cac cau cdng trén doc dudng, cac bén 6t6, nha ga, duong sit.

1. CAM DPUONG CONG:

Viéc xac dinh cu thé vi tri tuyen duong ngoai thyc dia voi cac coc tiéu can thiét dé c¢6 dinh
duong goi 13 cim tuyén. Cong viéc cim tuyén duong duogc tién hanh theo cac budc sau:

- Do goc

- Po chiéu dai canh

I1.1. Tinh va cim dudng cong tron:

Buong cong tron ¢ ban kinh R khong d6i 1a duong cong don gian (hinh XII-1). Cac yéu t6
duong cong tron va nhiing phuong phap bb tri nhu sau:

I1.1.1. Cac yéu té duong cong tron:

Puong cong tron ¢6 cac yéu td sau (hinh XII-1):

- A : gbe ngoat duong cong (1ap boi dudng kéo dai ciia duong tiép dau va duong tiép cudi);

- R : ban kinh duong cong;

- T : chiéu dai tiép tuyén (khoang cach tir dinh goc ngoat B dén diém tiép dau Td hodc diém
tiép cubi Tc);

- K : Chiéu dai dudong cong (cung TdGTc);

- P : chiéu dai phan giac (doan PG);

- D : doan thém.

Céc yéu tb trén duoc tinh theo cong thirc sau:

T= Rtgé (12-1)
2
T
K=—"-A-R (12-2)
180
A
P= R-(SeCE— 1) (12-3)
D=2T-K (12-4)
Sec=i (12-5)
COSs

Ban kinh duong cong R dao dong trong pham vi
da qui dinh. Doi véi duong sat, thuong c6 ban kinh nho
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nhat 1a 300m hoic 200m. Dbi véi dudng 6t6, nhitng doan duong phirc tap ban kinh nho nhat duogc
qui dinh nhu trang bang XII-1.

Bang ban kinh nho nhét ¢ nhimg doan dudng phtc tap
(bang XII-1)

Cap duong I 11 111 IV \% VI
Bén kinh nho 500 350 200 120 50 15
nhat (m) 120 50 20 15 10

Trong bang XII-1, tir s6 1a tri s6 dung cho ving dong bang, mau sé dung cho ving ndi. Dya
vao cac thong s6 A va R, nguoi ta 1ap cac bang riéng dé bd tri duong cong gdm tri s cua cac doan
tiép tuyén T, duong cong K, doan thém D va phan giac P. Céc tri s6 A, R, T, K, D va P dugc goi la
cac yéu t6 ctia dudng cong.

I1.1.2. B4 tri cac diém chinh dudng cong tron:

Gia st ta cO cac yéu td cua duong cong tron la: T=84,55m; K=159,99m; D=9,12m;
P=17,14m.

Cach b tri cac diém chinh dudng cong tron nay nhu sau:

bat may kinh vi tai diém gb6c ngoat b, ngém vé dau Td, do mot doan T=84,55m va trén hudng
d0, ta s& tim dugc diém tiép dau Td. Sau d6 quay may theo hudng phay mot goc bang B/2 , rdi do tir
b theo hudng d6 mot doan P=17,14m, ta s& duoc diém gitta G. Cubi cing quay tiép mdy mot goc
béng /2 vé hudng cudi T, rdi do tr D ra theo hudéng d6 mot doan T=84,55m, ta s€ tim duogc diém
tiép cudi Tc. Néu dinh goc ngodt B ¢ vi tri C7+50,00m thi gia tri cac coc & nhitng diém chinh cia
dudng cong nhu sau:

Bang tinh gia tri coc (bang XII-2)

b C;+50,00
-T 84,55
Td Cet65,45
+K 159,99
Tc Cst25,44
-K/2 79,99
G C;+45,45
+D/2 4,56
b C++50,01

I1.1.3. B4 tri céc diém chinh dudng cong tron khi khong dén duoc diém ngoit:

Nhu ta da biét, dé bd tri cac diém chinh dudng cong tron duoc tét, thi trude hét ngudi ta do goc
ngodt A. Nhung trén thuc té c6 luc dinh goc ngoidt lai nam trong vi tri khé dat may (vi du nhu vach
dung, khe sau, song sudi...nhu dinh P trong hinh XII-2).
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Hinh XII-2

Vi vay, phai tinh cac yéu t6 lién hé gitra diém ngoat va cac diém chinh dudng cong, sau d6 dua
vao cac yéu té nay ngudi ta bd tri cac diém chinh. Cac yéu tb c6 lién quan nhu sau:

- Tim goc ngoat A.

- Tinh cac yéu t6 dudng cong.

- Tinh chiéu dai t; va t,.

Sau d6 tién hanh bd tri cac diém Td, Tc va cac diém gita dudng cong.

I1.1.4. B tri diém chi tiét dudng cong tron:

Dé xac dinh hinh ddng mit bang cia dudng cong, trudc hét can b tri cac diém chi tiét cia
duong cong. Puong cong cé ban kinh cang nho thi khoang cach giita 2 diém cang ngan. Thong
thuong v6i ban kinh hon 500m thi khoang cach giita 2 diém 1a 20m; ban kinh tir 100m dén 500m -
khoang cach gitra cac diém 1a 5m.

Ngudi ta bd tri cac diém chi tiét ciia dudng cong theo cic phuong phap sau:

a) Phuwong phap toa do vuong goc:

Theo phuong phap nay ngudi ta ldy hudng tiép tuyén lam truc x, ban kinh qua diém tiép dau
lam truc y (hinh XII-3). Mat khac tuong trng voi cac cung TdP,, TdP,, .... TdP, c6 cac goc ¢ tam la
ol, Oo,.... On. Theo hinh vé ta co:

P, =X, =Rsina,,y, =R(1-cosa,)

P, =x,=Rsina,,y, =R(1-cosa,)

(12-6)

P, =X, =Rsina,,y, =R(1-cosa,)

Dua vao cong thirc ndy, ngudi ta thanh 1ap bang tinh sin cac tri x, y.

Mudn bé tri diém P, trén hudng tiép dau ké tir diém Td, tiép d6 trén duong vudng goc véi
duong tiép dau ké tir ddu mat doan x, dit doan x», s& dugc diém P,. Néu ban kinh R va gbc ngodt
quéa 16n thi c6 thé chia dudng cong thanh 2 phan bang nhau (hinh XII-4) rdi bo tri diém cho timg
phan theo phuong phap trén.
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b [ A
X M |— G N
T
Tc
R
Hinh XII-3 Hinh XII-4

b) Phwong phap day cung kéo dai: (xem sach)
I1.2. B tri dudng cong chuyén tiép:
11.2.1 B4 tri cac diém chinh duong cong chuvén tiép:
a) Buong cong chuyen tiép véi viéc ru ngan ban kinh:
Dé xac dinh diém dau duong cong chuyén tiép Nd va diém cudi duong cong chuyén tiép Nudc,
ta phai dat trén hudng kéo dai cia DTd, PTc mét doan t (hinh XII-5). Gia tri cua doan dugc tinh theo

cong thuc:
1 |2
t=—|1-——+.... (12-7)
2 120+ R
néu liy gan ding thi ta co thé viét:
1
t=— 12-8
> (12-8)

O day ! 1a chiéu dai doan duong cong chuyén tiép. Tuy theo cép duwong ma chiéu dai / ¢6 thé
lay tir 20m dén 200m, nhung phai ngan hon chiéu dai cua toan dudng cong tron.
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Coc Nd s€ co tri s0 bang tri s0 coc Td truir di tri sO t, con coc Nudc c6 tri s0 bang tri s6 coc Tc
cong vai tri so t. Beé bo tri diém gitta duong cong G, phai dat may kinh vi tai P sau d6 ngam veé Nd,

md goc B/2 rdi theo hudng dé dat doan P+p ta s& duoc diém Gy. Trong d6 p 14 tri sé dich chuyén vé
tam va dugc tinh theo cong thurc:

= (12-9)

con P 1a khoang cach phén giac dugc tinh theo cong thire (12-7)
b) Duong cong chuyen tiép voi viéc dich chuyén tam:
Dé xac dinh diém dau dudng cong Nd (hinh 12-6) trude hét nguoi ta dit may kinh vi tai B va
dinh hudng tiép dau, sau d6 tir D dat doan T' theo cong thirc:
T=T+t,+t (12-10)
O day:

A
= ptg = 12-11
Plg 5 (12-11)

Con cac gia tri T, t va p duoc tinh theo cong thire (12-1), (12-7) hodc (12-8) va (12-9). Néu mé
mot goc B/2 tir hudng tiép dau tai D va dit trén huéng mdi mot doan P, va gia tri cia doan d6 bang:

P :P+p-sec% (12-12)

s& duoc diém gitra duong cong Gy,

11.2.1 B tri diém chi tiét dudng cong chuyén tiép rat ngan:

a) Phuwong phap toa do vuong goc:

b) Phwong phap ddy cung: (xem sach)

I1.3. Tinh va cam dudng cong quay dau (dudng cong con ran):

Duong cong con ran thuong dugc bb tri & vung rung nai. O day goc ngoat ciia nd gan bang
hodc 16n hon 180". Thanh phan ciia dudng cong con ran bao gom:

Doan cong chinh TdTc, voi ban kinh R, hai doan cong phu AG va BH véi ban kinh ry, 1, hai
doan cong chuyen tiép CTd va TcH voi chleu dai m;, my. C6 hai loai dudng cong quay dau 1a: duong
cong con ran ddi xing va duong cong con rin khong ddi xtmg.

I1.3.1. B tri dudong cong con ran dbi xung:

11.3.2. B4 tri dudng cong con rin khong d6i xtmg: (xem sach)

I11. PO DPAC TRONG THI CONG CAU:
I1.1. B tri tim md va try cau:

Viéc bd tri tdm md cau va tru cau trén hudng tryc chinh cta cau khong duoc sai qua +2cm. N6
c6 thé dugc tién hanh theo doc truc cau, hoic theo huéng song song voi tryc chinh cua cau.

Buong hudng nay can dit trong pham vi thi cong cau. Cu thé ta c6 thé dung thude thép hoac
may do xa quang hoc dé xéc dinh truc tiép cac khoang cach thiét ké tur diém gbc dén cac tim md va
try cau (hinh XII-7a) hoic theo huéng song song véi truc chinh cua cau (hinh XII-7b).




Bai giang Trdc Pac Biii Quang Tuyén

o |
0 >

O
o
M
H

[ I3

O
&
M
18]

(98]

P2
o
M
H

O
o
M
18]

Q=m0
oo

A \ |
N \: ____________________ ~H|-17¢ B o) =
1 3

MO~~~ - -
BO----+

Hinh XII-8
Hinh XII-7

Viéc bo tri tdm cac tru tir cac di€m truc song song vdi truc chinh ciia cau dugce tién hanh bang

phuong phap dong vudng goc (hinh XII-8).

Céc diém try cau con c6 thé duoc xac dinh bang phuong phap giao hdi phia trudc tir cac diém

ctia duong day (hinh XI1-9a) hoic tir cac diém ciia tam giac cau (hinh XII-9b).

TAm cua cac tru & song duoc ¢ dinh trén by biang cic mit phang dong thang dimg (hinh XII-

10).
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Hinh XII-9

Vi tri céc tru & song cling ¢6 thé dugc co dinh gan dung bang phao néi hodc moc naoi.

Dé bd tri tim tru bang giao hdi goc, ta phai tinh trude cac goc bd tri giao hi. Cac goc nay tinh
duoc theo cac goc dinh hudong (do giai bai toan trac dac nghich tir cac toa d§ tam giac cau va toa do
thiét ke cua tdm tru cau ma co) hodc tir viéc gidi tam giac theo hai canh va mot géc ké gitra chiing.

Céc két qua tinh duoc ghi vao ban vé bd tri tam cau (hinh XII-11).
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Hinh XII-10 Hinh XII-11

Tam cua tru cau can dugc giao hoi tir 3 dlem (tir 2 diém suon va 1 diém truc). bé phuc hoi cac
dlem tam try trong qua trinh xay dung, phai c¢b dinh cic huéng giao hoi ctia mdi try bang cac moc
ngam riéng trén bo song dbi dién.

Do tiéu ngam trén song thuong khong on dinh nén try cau can duoc xac dinh thuong xuyén
theo tién do thi cong theo d6 chinh x4c cao.

Khi thi céng, giéng chim hodc coc dng c6 thé lan khong khong theo ding vi tri thiét ké. Do d6
ta phai do kiém tra d6 cao va d6 nghiéng cuia chiing dé tir d6 ra ¢ dich chuyén cua day giéng hodc cua
coc 6ng va diéu chinh kip thdi cho dung vi tri thiét ké.

11.2. B4 tri chép tru cau:

Trén mdi tru cau c6 4 d4 méng gbi cau va mot diém mde do cao. Cac diém nay can phai bo tri
& thuc dia véi d6 cao chinh xac theo yéu cau dit ra. Pé xac dinh 4 dau truc chinh cua tru cau, trén
mdi chop ta phai ding méy kinh vi chinh xac do goc vudng theo hai vi tri 6ng kinh tir tim hudéng truc
chinh cia cau.

I1.3. Po v& hién trang tru cau:

Sau khi b tri xong tdm try cau va chop tru cau, trudc khi 1ap ghép dam, gian cau, ta can do v&

hién trang cau dé xac dinh toa do thye té cua cac diém dic trung trén chop tru cau.
I1.1. B tri lap ghép dam, gian cau:

Khi lép ghép dam, gian cau, ta can do ngém dé xac dinh truc hinh hoc cua dam, gian cau, do
cong thi cong ctia gian, d6 nghiéng clia cac thanh dam dung va vi tri dat gbi.

Truc chinh hinh hoc cta gian, darn la duong qua diém giira cac thanh dam ngang trong gian
cau. N6 phai tring vdi truc chinh cua cau v6i sai 1éch khong qua + Smm. Pé xac dinh do sai 1éch do,
ta dt may & tm try cau. Sau khi dua 6ng kinh ngdm dung hudng truc chinh cua try cau thi khéa dc
chuyén dich ngang ctia ng kinh r6i dua 6ng kinh doc s6 trén mia dat nam c6 day trung v6i diém
giita thanh dam ngang.

Pong thoi ta can xac dinh vi tri mit bang cua cac khép ndi cac thanh dam doc so véi dudng
thang qua diém giita hai thanh dam ngang dau va cudi gian véi phuong phap do ngim tuong ty nhur
trén.

Do cong thi cong cua gian, dam (gian, dam cau thuong hoi cong) dugc biéu thi bang d6 chénh
cao 16n nhat trong s6 do chénh cao cua cac khdp ndi s0 vO1 duong thang di qua diém dau va cudi
gian. N6 dugc xac dinh bang may do cao dat trén tru cau véi cac mia dat tai cac khép ndi cac thanh
dam doc cua gian. Chénh léch d6 cao thuc té ciia cac khép ndi dam doc so voi thiét ké thuong khong
dugc qua 8% do cong thi cong cua gian, dam. Con d6 chénh cao thyc té thuong khong vuot quéa
1:1000+ 1:500 chiéu rong ctia gian, dam.

Do nghiéng ciia cac thanh dam dimg duoc biéu thi bang khoang cach tir ddy dam dén duong
thang dtng qua dinh dam diémg d6. N6 duoc xac dinh bang cach treo doi va khéng duoc qua 1:700
chiéu dai thanh ddm ding.
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Vi tri dat géi cau trén da mong dugc xac dinh tr truc try cAu voi sai s6 tir 2+ 3mm va tir d6 cao

d4 mong. Do d6 can kiém tra can than d4 mong trude khi dat gdi.
I1.4. Po bién dang cta cau:

Ngay khi bét dau xay dung cau ta di phai do d6 1an va chuyén dich cua tru cau.

a) Do do lun cua tru cau:

D6 lun cua try cau duge xac dinh bang dudng do cao qua cac tru cau va khép giira hai mbc do
cao & hai bo vdi do chinh xac:

- Khi séng rong trén 500m, thi f, =+5J/L mm;

- Khi séng hep hon 500m, thi f, =+10JL mm;
trong d6: L 1a khoang cach hai mdc do cao cip hang cao c6 don vi 1a km.

Diém do lin trén tru cau can dit noi tién dung mia va thong hudng do cao t6i diém do lin 1an
can (co thé dung ngay mdc d6 cao tru cAu néu nod théa man cac diéu kién do. O cac cau 1on, mdi tru
phai c¢6 2 diém do 1tn ¢ vé hai phia thuong luu va ha luu.

b) Po do chuyén dich cia tru cau:

Do chuyén dich cua try cau can dugc do theo huéng doc va huéng ngang cua cau. Mudn vay,
ta phai dat cac méc & trén dinh try (phan duoi gian cau - bén phai hodc bén trai gian) trong mot mat
phing huéng. Sau d6 ¢ dinh mit phing hudng bang hai mdc 1au dai & noi kién c6 trén hai bo song.

bé xac dinh do chuyen dich ngang, ta can do chinh x4c khoang cach gitra cac tam tru hodc céc
diém duoc cb dinh riéng trén try. Theo hiéu sé khoang cach giira cac try lic d6 ma danh gia do
chuyén dich cua cac tru trong thoi gian giita hai lan do do.

Chu ¥ ring, do chuyén néi trén 1a cua dinh tru cAu. D6 chuyén dich cua day tru cau duge tinh
thong qua do chénh cao gitra hai diém do lun gan trén hai dinh tru va c6 thé duoc tinh theo cong
thirc:

Al =Al, +Al, (12-13)
trong do:
Al =h-AFh (12-14)

IV. BO TRi NEN BUONG: ,
IV.1. BO tri mat cat ngang nén duong dap:
IV.2. BG tri mat cat ngang nén duong dao: (xem séach)
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CHUONG XIII:

PO PAC CAC CONG TRINH THUY LQI

I. PO PAC KENH MUONG:
I.1. Khai niém:
1.2. B4 tri mat cit kénh muong:
II. PO PAC BE VA DAP:
I1.1. Khai niém:
I1.2. B4 tri mit cit dé dap va xac dinh pham vi don nén:
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CHUONG X1V:

PO BIEN DANG VA CHUYEN DICH CONG TRINH

I. KHAI NIEM CHUNG:

Cac cong trinh trong qua trinh xay dung va st dung thudng c6 su thay d6i nao do, nhat 1a khi
tai trong cua ching lon, hodc cong trinh dugc xdy dung trén nén dat yéu, mém va khong duoc xt 1y
moéng tot. Dudi ap luc 10n ciia cong trinh, nén dat bi ép lai va cong trinh bi lun, nghiéng noéi chung la
cong trinh bi bién dang.

Néu chi do ban thin cong trinh thi dat bj lun toi lic ndo d6 s& dung lai. Pdi v6i dat cat, thi toe
dd lun lac dau nhanh réi sau d6 giam nhanh. Nguoc lai ddi véi dat pha sét hodc sét thi tde do lan
cham thoi gian lun rat lau.

Khi nén dét ctia cong trinh bi tac dong mdt phia nhu véi cong trinh thuy van, cau, dudng thi
ching c6 thé bi dich chuyén vé mit bang. Khi cic cong trinh duge xay dung trén dat doc thi hién
tuong trudt s€ xay ra.

Vi véy, can phai theo doi, xac dinh d6 lin va bién dang cta cong trinh ngay tir khi xay dung
cong trinh cho dén qua trinh sir dung, van hanh cong trinh.

1. PO DO LUN CONG TRINH:

Thuc chét cua vi¢c do do lan 1a phat hién su thay ddi vé d6 cao cua diém nao do trén cong trinh
s0 v6i cac diém mbc co d6 cao cb dinh bang phuong phap do cao hinh hoc véi cac may va mia do
cao c¢6 do chinh xac cao.

I1.1. Do d6 nang ctia day hé mong:

Khi méng dugc xay dung trong hd mong sau 8-10m thi trude khi do do lin cia nd, can phai do
nang ctia day hé mong.

Dé do duoc d6 nang cua day hd moéng, trude hét can phai do do cao cta day hé mong. Mudn
véy, nguoi ta thuong dat cac moe do nang tai cac hé.

Cac mdc nay duogc dat vao cac 16 khoan sau duéi day hd ‘mong. Khi nén dat duéi day hé bi
nang thi ddng thoi mdc nay ciing bi nang. Vi vy, ngudi ta c¢6 thé dwa vao d6 dé do d6 nang cia day
hb mong.

11.2. Méc do cao gdc:

Méc do cao gbc dung dé 1am co s cho viéc xac dinh d6 cao ciia cac mdc do ning va mbc do
lan. Cac mbc do cao nay can duoc bao dam l4u dai va c6 kha nang chuyén do cao tir né dén cac moc
do nang hodc méc do lun qua mot hodc hai tram may. Cac moc nay co thé chén siu dudi dat hoac
gan trén tuong cc cong trinh kién c¢b. Thong thuong mdc do cao bé tri thanh timg chum 3-4 méc,
dat dudi dang tam gidc hodc tur gidc véi cac canh chung 20m - 30m.
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Ranh gidi cua vung bién dang c6 thé xem

la mdt di qua canh Om(')r(l)g, léch theo chi€u & TT] s o
ding mdt goc a=25"-30" (hinh XIII-1). Vi % -
vay moc do cao phai chon cach xa cong trinh J_,_r
mot khoang L va bang: i
L> 1 H H
2
(13-1)
¢ day H la chiéu cao choén sau. S ALY Y YN Y YN Y Y YV YN
I1.3. Moc do lun: L
Moc do lin dugc dat trén cong trinh do ¥ ---- S
lun. So @6 ciia moc do Ian dugce biéu dién trén .
. Hinh XIII-1
hinh XIII-2.
Trugc khi bo tri moc phai nghién ctu
cac két cau mong, diéu kién dia chat thuy van
va cac tai trong cua cac cong trinh 1én cac nén
dat. Cac mbc nay duoc dat 0 gbc cong trinh, .
Mat cat
theo cac truc mong. Néu méc bi hong c6 thé N .
gang tai a
bb tri thém mébc bd sung & xung quanh.
Thong thuong khodng cach gitta céc 517
moc dat trong cac nha cong nghiép, phai dat PRI Iz
theo hudng phéan gidc cua goc. Nhu vay ta co -
thé quan sat su dich chuyén cua n6 theo cac —
. A . L A Mt cat ngang
huong vudng goc voi nhau. Sau khi xay dung tai b va c
xong mong, phai tién hanh b tri mbc do lan, '
s0 lugng moc nay phai bdo ddm day du va ]_1" |E|
vimng chac lau dai. ____9 <
I1.4. Do lin: Pon vi mm

Trong thyc té ngudi ta tién hanh do lun
theo dinh ky. Chu ky dugc tién hanh sau khi
xdy dung xong méng (sau khi dit moc do lan Hinh XIII-2
dugc 3-6 ngay). Cac chu ky tiép theo, duoc
tién hanh sau khi xay lap xong timg tang. Néu
cong trinh c6 hién tugng ran nut hodc cong nghiéng tuong ddi rd rét thi chu ky do lin c6 thé tién
hanh theo tung thanh mdt va dugc do cao theo do chinh xac hang II, con no6i chung do cao theo do
chinh xac hang IIL

Pé thay rd két qua do lin va qua trinh lan, nguoi ta thuong dua vao bang thong ké do cao dé
lap: Hinh XIII-3 1a d0 thi lan cta timg mdc theo thoi gian. Hinh XIII-4 1a mit cat do lun thao cac
truc.
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-181 Mébc
| 1 | 11 | |

M-20 M-19 M-17,18 M-16 M-14,15 M-13 M-12

Hinh XIII-3

3\
A W W W ¥

Hinh XIII-4

I11. PO DO DICH CHUYEN MAT BANG CUA CONG TRINH:

Dé do do dich chuyén mit bang cta cong trinh, ta can dinh ky xac dinh toa d6 mét sé diém
dac trung cho vi tri mat béng cua cong trinh tur cac mdc mat béng géc. Muén vay, can phai dat mot
s6 mbc do dich chuyén tai cac diém dic trung ay.

Pé do d¢ dich chuyén mat bang nguoi ta thuong dp dung theo cac phuwong phap sau: Phuong
phap do dong hudng, phuong phap tam giac va phuong phap do goc.

IIL.1. Phuong phap déng hudng:

Khi do dich chuyén cac cong trinh thang (dé dap, ciu, tudng chan) thi nguoi ta dung phuong
phap dong hudng. O nhiing noi nay co thé dit cac moc do dich chuyén theo cing mot hudng va &
cac do cao gan bang nhau.

Céc moc ¢ mat bang gbc duoc bd tri theo hudng doc cua cong trinh. Cac mdc nay dugc xac

dinh tir cac diém khong ché do dac hodc dugc xac dinh tai chinh cac diém khéng ché do dac (A va B
hinh XIII-5).

s 2 3 4 6
me e o o o llg o
A I 5 II B
Hinh XIII-5

Theo hinh XIII-5, nguoi ta xac dinh doan q, bang cach do chinh xac goc v, va do khoang cach tir
may dén méc do dich chuyén voi do chinh xac 1:1000 tro 1én.
T do, cong thuc tinh q; co6 thé viét:

S 1]
q. =p¢ (13-2)
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[11.2. Phuong phép do goc:

Vé co ban phuong phap do goc twong tur nhu phuong phap déng huéng. Nhung theo phuong
phap nay nguoi ta chon hudng goc 1a mot canh cb dinh ndo d6 nim gan cong trinh. Cac goc do duogc
theo chu ky ¢ day la cac goc rong B (hinh XIII-6).

Pé tinh dugc doan dich chuyén q theo cong thirc (13-2) trudc hét phai do khoang cach S va
tinh goc dich chuyén theo cong thirc:

=P ‘ (13-3)
O day: Bo 1a goc do lan dau; B; 1a goc do lan thi i.

s JJ

mnnnnnynn I\I\I\I\I\I\|l|\|\|\|\|l|l|\|\|\|\|l|

Hinh XIII-6

I11.3. Phuong phdp tam gidc hodc giao hoi: (xem sach)

IV. PO DO NGHIENG VA PO RAN NUT CUA CONG TRINH:
IV.1. Do d6 nghiéng cua cong trinh:
IV.2. Bo do ran nut cua cong trinh: (xem sach)
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