R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

Lession 1: INTRODUCTION

1.1. SURVEYING: TRAC DIA
1. To moi:
« Define: [di’fain]: v: dinh nghia.
« Measurement: ['mozomaont]: n: su do ludong, phép do
- Relative: ['relativ]: adj: lién quan dén, tuong d6i
« Position: [pg'zifn]: n: vi tri; 1ap truong, quan diém
« Man made: do con nguoi tao ra, nhan tao.
« Feature: ['fi:t/o]: n: diém dic trung
- Surface: ['so:fis]: n: bé mat
- Presentation: [,prezen'tei/n]: n: su trinh bay
« Graphically: ['greefikali]: adv: bang d6 thi
« Numerically: [nju:'merikali]: bang ki thuét s6
 Distance: ['distons]: n: khoang cach
« Angle: ['®ngl]: n: goc
- Direction: [di'rek/n]: n: huéng
« Location: [lou'keiln]: n: vi tri
- Elevation: [,eli'veiln]: d cao
» Area: ['eorio]: n: vung; di¢n tich
« Volume: ['volju:m]: n: thé tich
« Thus: [das]: adv: theo cach d6, do vay
e Determine [di’ta:min]: v: xac dinh, dinh rd
 Portray: [po:'trei]: v: mi€u ta
 Construction: [kon' strAkfn n: sy xay dung
« Profile: ['proufail]: n: tiéu str, mat cat nghiéng, ban v¢
« Cross-section ['kros'sek/n]: n: mit cit ngang
« Diagram: ['daiogrem]: n: biéu dd
« Process ['prouses]: n: quy trinh / v: gia cong, xur li
 Divide: [di'vaid]: v: chiara
« Field-work: ['fi:ld,wao:ko]: n: cong viéc ngoai nghi¢p
» Office-work: ['ofis,watks]: n: cong tac no1 nghiép
« Necessary ['nesisori]: adj: can thiét, thiét yéu
« Purpose: ['pa:pos]: n: muc dich / v: c6 muc dich
2. Bai doc:
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Surveying may be defined as the art of making measurement of the
relative positions of natural and manmade features on the Earth’s surface,
and the presentation of this information either graphically or numerically.

Distances, angles, directions, locations, elevations, areas and volumes
are thus determined from data of the survey. Also, much of the
information of the survey is portrayed graphically or numerically by the
construction of maps, profiles, cross-sections and diagrams.

Thus, the process of surveying may be divided info the field-work of
talking measurements and the office-work of computing and drawing
necessary to the purpose of the survey.

3. Dich:

Cong tac do dac dugc dinh nghia 1a mét k¥ thuat tao ra cac tri do vi tri
twong hd ctia cac diém dic trung tu nhién va nhén tao trén bé mit Trai
dat, va su biéu dién nhitng thong tin nay thi bang ca d6 hoa va dang so.

Khoang cach, goc, huong, vi tri, do cao, dién tich va thé tich co thé
dugc xac dinh tr cac dit liéu do dac. Hau hét céac thong tin cua vi¢c do dac
duoc thé hién duéi dang do hoa hodc dang sb béng cach thanh 1ap ban do,
ban v&, mit cit, bicu do.

Theo d6, qua trinh do dac c6 thé duoc phan ra cong tac ngoai nghiép
tao ra tr1 do va cong viéc ndi nghi¢p tinh toan va vé cac yéu td can thiét
cho muc dich do dac.

1.2. USES OF SURVEYS: Ung dung cua trac dia
1. T moi:
- Establish: [is'tabli]]: v: thanh lap, thiét 1ap
« Boundary: ['baundoari]: n: bién gidi
 Project ['prodzekt]: n: du an
« Magnitude: ['magnitju:d]: do l6n
« Base on (upon) sth: dva trén mdt cai j
« To greater or lesser: it hay nhiéu
» Aside [o'said]: adv: sang mgt bén / pre: ngoai ra, trur ra
» Assistance [9'sistons]: n: su gitp d&
- Conception [ken'sep/n]: n: quan niém
« Execution [,eksi'kju: fn]: n: su thi hanh, su thuc hién
« Conduct ['kondakt]: v: huéng dan
« Variety [vo'raiati]: n: da dang
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« Charting: [t/a:t]: n: biéu d6 / v: v& biéu d6

Charting of coast lines: ban d6 duong bo bién_
- Navigable: ['navigobl]: adj: co thé di lai duoc
NAVSTAR GPS: Navigation Satellite Timing And Ranging Global
Positioning System
- Stream: [stri:m]: n: sudi
 Precise [pri'sais]: adj: chinh xac
» Definite: ['definit]: adj: xac dinh, dinh 10
« Reference ['reforons]: n: sy tham khdo, su chi dan
« Throughout: [Oru:'aut]: pre: trai dai / adv: khap noi
« Valuable: ['vaeljuobl]: adj: co6 gia tri
« Mineral: ['minoral]: adj: thudc vé khoang san / n: khoang san
» Deposit: [di'pozit]: n: mé (khoang san)
» Concerning: [kon'sa:nin]: pre: lién quan dén
« Magnetism: ['magnitizm]: n: tir tinh, trudng trong luc
» Scattered: ['skeetod]: adj: rai rac
« Portion: ['po:Jn]: n: phan chia
« Particularly: [po,tikju'leerali]: adv: mot cach dac biét
« Regard: [ri'ga:d]: n, v: quan tdm, lién quan dén

« Obtain: [ab'tein]: v: thu dugc, gianh dugc

« Property: ['propati]: n: s& hitu; cua cai; thudc tinh, dac tinh
2. Bai doc:

The earliest surveys known were for the purpose of establishing the
boundaries of land, and such surveys are still the important work of many
SUrveyors.

Every construction project of any magnitude is based to a greater of
lesser degree upon measurements taken during the process of a survey and
is constructed about lines and points established by the surveyor. Aside
from land surveys, surveys are of assistance in the conception, design, and
execution of engineering works.

Surveys are conducted for a variety of purposes, such as the fixing of
national and state boundaries, the charting of coast lines, and navigable
streams and lakes, the precise location of definite reference points
throughout the country, the collection of valuable facts concerning the
Earth's magnetism at widely scattered stations, the mapping of certain
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portions of the country, particularly in the location of valuable mineral
deposits, est.

Summing up, surveys are divided into three classes:

- Those for the primary purpose of establishing the boundaries of
landed properties,

- Those forming the basic of a study for or necessary to the construction
of public and private works and

- Those of large extent and high precision conducted by the
government. There is no hard and fast line of determination between
surveys of one class and those of another, as regards of methods,
employed, results obtained, or use of the data of the survey.

3. Dich:

Viéc do dac sém nhat duge biét dén 1a nham phuc vu cho muc dich
thiét 1ap ranh gii dat dai, va nhitng cong tac dy van la cong viéc quan
trong cua nhitng nguoi tric dia.

Cac dy 4n xay dung & bat ky murc d6 nao, du it hay nhiéu déu dya trén
viéc tao ra tri do trong qua trinh do dac va duogc xay dung theo cac duong
hodc diém duoc 1ap bdi nhitng nguodi do dac. Ngoai do dac dat dai, tric
dia con gitp 1ap cac y tudng, thiét ké, va thuc hién cac cong trinh xay
dung.

Vige do dac dugc tién hanh cho nhiéu muc dich, nhu viéc xac dinh
ranh gioi quoc gia va khu vuc, lap ban d6 dudng bo bién va nhitng dong
sudi va ho nudc c6 thé di lai dugc, vi tri chinh xac cac diém trai dai trén
khap ca nudc, viéc thu thap cac dir kién cé gia tri li€n quan toé1 trudng
trong lyc ciia Trai dat tai cac tram phan b rong khip, thanh lap ban do
tung khu vuc cua dat nudce, dic biét & vi tri cdc mo khoang san co6 gia tri,
\AY

Tom lai, cong tac do dac dugc chia thanh ba phén chinh:

- phuc vu muc dich chinh 1a phan bi€t ranh gid1, dac tinh cua cac thira

dat.

- Tao ra cac nén tang cho viéc nghién ctru hodc su can thiét cho xay
dung céc cong trinh cong cong va ca nhan

- Po dac trong pham vi 16n va do chinh xac cao dugc tién hanh boi
chinh phu.
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Khong c6 ranh gidi ro rang gitra viée do dac trong cac 16p va tung 16p
mot, ma phuong phap, cong viéc, két qua thu nhan, hodc st dung cac dir
liéu cua viéc do dac .

1.3. PLANE SURVEYING: TRAC DIA BIA HINH
1. T moi:

« Considerd: [ken'sida]: v: xem xét dén
Considered as = taken into account as = taken into consideration as

« Spheroidal: [sfio'roid]]: adj: c6 dang hinh cau

« Shape [[eip]: hinh dang, khuén mau / v: dinh huéng

» Neglect: [ni'glekt]: n: su sao lang, khong chll ¥ / v: sao lang, khong

chuy

« Horizontal: [,hori'zontl]: adj: thudc chan troi; ndm ngang, ngang / n:

duong nam ngang

« Mathematical: [,ma0o'meetikl]: adj: (thudc) toan hoc

- Straight: [streit]: adj: thang

e Plumb: [plam]: n: qua do1

« Within: [wi'din]: pre: trong vong, trong khoang thoi gian

 Parallel: ['peralel]: adj: song song

» Polygon: ['poligon]: n: da giac

. Level line: dudng chuén

» Canal: [ko'nzl]: v: kénh

« Except: [1k'sept]: v: trur ra, loai ra
2. Bai doc:

That type of surveying in which the mean surface of the Earth is
considered as a plane, or in which its spheroidal shape is neglected, is
generally defined as plane surveying. With regard to horizontal distances
and directions, a level line is considered as mathematically straight, the
direction of the plumb line at any point within the limits of the survey is
considered as parallel to the direction of the plumb line at any other point,
and the angles of polygons are considered as the plane angles.

Surveys for the location and construction to highways, railroads,
canals, and, in general, the surveys necessary for the works of man are
plane surveys, as are also the surveys made for the purpose of establishing

boundaries, except state and national.
3. Dich:
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Loai do dac ma trong d6 coi bé mit trung binh cta trai dat nhu 1 mat
phéng, hodc hinh dang mat cau bi bo qua, thuong dugc dinh nghia la tric
dia pho thong. Pbi voi khoang cach ngang va huéng, mot duong chuan
duoc coi nhu 1 dudng thang toan hoc, hudng duong day doi tai bat ky
mot diém véi gi01 han do dac thi dugc cot la song song voi duong day doi
tai bat ky mot diém khac, va goc cua da giac duogce coi 1a goc phang

Viée do dac dé xac dinh vi tri va xay dung cac dudng cao toc, duong
sat, kénh muong va, noi chung, viéc do dac can thiét cho hoat dong cua
con ngudi thi duoc goi la tric dia phé thong, cling nhu viéc do dac duoc
thuc hién cho muc dich phan biét ranh gidi, ngoai trir ranh gidgi khu vuc va
quéc gia.

1.4. GEODETIC SURVEYING: TRAC DIA CAO CAP
1. To moi:
« Geodetic [,d3i:ou'detik]: Geodetic Surveying: Trac Dia Cao cap
« Branch: [bra:nt]]: n: nhanh, chi nhanh / v: phan nhanh
- Distinguish [dis'tingwi]]: v: phan biét, chi ra sy khac biét
« Technique: [tek'ni:k]: n : ki thuat, cong nghé
- Involve [in'volv]: v: bao gdm
e Curvature ['ks:vstf 9]: n: dO cong, su udn cong
« Explain [iks'plein]: v: gidng giai, giai thich
» Framework ['freimwo:k]: n: khung, suon; luéi co s&
« Angular: ['®&ngjula]: adj: (thudc)goc, co6 goc canh
« Task [ta:sk]: n: nhiém vy, cong viéc / v: giao nhi€ém vu

 Include [in'klu:d]: v: bao gém

« Positional [pa'ziJensl]: (thudc) vi tri
Global positioning system: GPS: hé thong dinh vi toan cau

« Transmission [traenz'mifn]: n: su truyén, su phat

 Satellite ['setolait]: n: v€ tinh

» Co-ordinate [kou's:dineit]: n: toa do

» Accuracy ['®&kjurssi]: n: d0 chinh xac

- Hence [hens]: adv: ké tir ddy; do d6
2. Bai doc:

Geodetic surveying is actually branch of surveying distinguished both
by use and technique. In geodetic surveying large areas of the Earth’s
surface are involved and the curvature of the Earth must be taken into
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account. As will be explained shortly, framework of angular and distance
measurements between points are necessary to control all surveys and
when surveying large areas, such as a whole country, the measurements
must be taken to the highest possible standard. Modern methods for this
task include global positioning system which use transmissions from
satellites to obtain the three dimensional co-ordinates of any point on the
Earth’s surface to a high degree of accuracy. The study of the size and
shape of the Earth and its gravity field is known as geodesy, hence the
name of this type of surveying.

3. Dich:

Trac dia cao cép thuc té 14 mot nhanh cua tric dia, duoc phan biét ¢
g dung va k¥ thuit. Trong trac dia cao cap, cac bé mit rong 16n trén trai
dat co lién quan va do cong trai dat phai dugc tinh dén. Giai thich mot
cach ngan gon, ludi khong ché do gdc va cac tri do canh giita cac diém 1a
can thiét cho viéc tlen hanh cong tac do dac va do dac trong pham vi rong
16n, nhu 1a mot quoc gia, thi cac tri do phai dugc dua vé tiéu chuan do
chinh x4c cao nhat c6 thé. Phuwong phéap hién dai cho cong viéc ndy bao
gém hé théng dinh vi toan cau trong do su truyén tin hi€u tr v¢ tinh nhan
tao dé thu nhan duoc toa d6 ba chiéu cta bat ki diém nao trén mit dat vai
do chinh xac cao. Viéc nghién ctru hinh dang va kich thudce trai dat va
truong trong luc cua n6 duogc biét dén 1a trac dia cao cép, do d6 loai hinh
nay ciing goi 1a tric dia.

EXERCISE:
1. How can surveying be defined?

Surveying may be defined as the art of making measurement of the
relative positions of natural and manmade features on the Earth’s surface,
and the presentation of this information either graphically or numerically.
2. How is much of the information of the survey portrayed?
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Much of the information of the survey is portrayed graphically or
numerically by the construction of maps, profiles, cross-section, and
diagrams.

3. How many the process of surveying be divided?

The process of surveying may be divided info the field-work of talking
measurements and the office-work of computing and drawing necessary to
the purpose of the survey.

4. What was the purpose of the earliest surveys?

The earliest surveys known were for the purpose of establishing the
boundaries of land.

5. Why must every construction project be based on surveys?

Because surveys are assistance in the conception, design, and execution
of engineering works.

6. What can you say about the level line, the direction of a plumb line and
the angles of polygons in plane surveying?

In plane surveying, a level line is considered as mathematically
straight, the direction of the plumb line at any point within the limits of
the survey is considered as parallel to the direction of the plumb line at
any other point, and the angles of polygons are considered as the plane
angles.

7. Where are plan surveys employed?

Plane surveys are employed for the location and construction to
highways, railroads, canals, and, in general, the surveys necessary for the
works of man are plane surveys, as are also the surveys made for the
purpose of establishing boundaries, except state and national.

8. In plane surveying, how is the Earth’s surface assumed to be? Why?

In plane surveying, the Earth’s surface assumed to be a plane, because
it’s conducted in a small area of the Earth’s surface.

9. What must be taken into account in geodesy surveying? Why?

In geodetic surveying, the curvature of the Earth must be taken into
account because large areas of the Earth’s surface are involved
10. What do modern methods in geodesy surveying include?

Modern method for this task include global positional system which us
transmissions from satellites to obtain the three dimensional co-ordinates
of any point on the Earth’s surface to a high degree of accuracy.
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Lesson 2: TRIANGULATION

2.1. INTRODUCTION:
1. T mon:

Triangulation: [trai, aengju'leifn] n: luoi tam giac

Triangle: ['traizengl]: n: hinh tam glac

Extensive: [iks'tensiv]: adj: rong vé dién tich; keo dai ra xa

Means: [mi:nz]: n: phuong tién, cach thirc

Topographic: [,tope'graefik]: adj: Cach viét khac: topographical
[topa'graefikl]: (thudc) phep do ve dia hinh, thudc vé dia hinh
Similar: ['similo]: adj: giéng nhau, nhu nhau, twong tw, cung loai,
cung hinh dang

Adjacent: [o'dzeisnt]: adj: gan ké, ké lién, sat ngay

Vertex (pl. vertices, vertexes): ['va:teks]: n: dinh, chom, chop, ngon,
diém cao nhat

Avoid: [0'void]: v: tranh, tranh xa, ngin ngua

Absolute: ['ebsalu:t]: adj: tuyét d6i, hoan toan; thuin tuy, nguyén
chat

Unavoidable: [,ana'voidabl]: adj: khong thé tranh duoc; tat yéu
Desirable: [di'zaiorabl]: adj: mong mudn, ao uwdc

Arrangement: [o'reind3mant]: n: su s?ip Xép, Sur sép dat, cai duoc sép
xép, cai duoc se“ip dat

Afford: [o'fo:d]: v: co thé, co du suc, co du kha nang, co du diéu
kién / tao cho, cép cho, ban cho

Geometrical: [d3io'metrikal] / Figure: ['figo]

Geometrical Figure: d6 hinh

Theoretical: [,0io'retik]]: adj: (thudc) ly thuyét; co tinh chat ly thuyét
Proportional: [pre'pa: Jonl]: I: adj: (proportional to something) tuong
ung vé c0, s luong hoic muc do (voi cai gi); co ty 1¢ dung; can
Xung

Opposite: ['apazit]: adj: (opposite to somebody / something) doi
nhau, nguoc nhau, nguoc lai

Condition: [ken'di/n]: n: diéu kién

Adjust: [o'd3ast]: v: dat lai cho dling vi tri hodc trat tu; diéu chinh
Adjusting: binh sai

Secure: [si'kjus]: adj: (secure about something) khong co cam giac
lo au, nghi ngo; an tdm; yén tdm; bao dam
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» Probable: ['probabl]: adj: co thé xay ra hoic co thé la nhu thé; chic

han

« Quantity: ['kwontati]: n: luong, s6 lwong, khéi luong

» Procedure: [pra'si:d3s]: n: thu tuc

o Permit: ["po:mit]: n: glay phep

- Application: [,zplikei/n]: n: su gin vao, su ap vao / su ap dung

« Therefore: ['deofo:]: adv: boi vay, cho nén, vi thé, vay thi

« Customary: ['kastomari]: adj: theo phong tuc thong thuong

- Rather: ['ra:do]: adv: dung hon, hon la

. Regulr [r1'kwaio]: v: phu thudc vao ai/cai gi dé dat duoc két qué;

can dén

- Characteristic: [keerikta'ristik]: adj: (characteristic of sb/sth) cau

thanh bd phan cua tinh cach mot nguoi; tiéu bleu

- Additional: [o'diJonl]: adj: cong thém; thém vao

- Redundant: [ri'dandont]: adj: thwa, du
Additional (Redundant): tr1 do thtra

- Improve: [im'pru:v]: v: cai tién, cai thién, cai tao
2. Bai doc:

Triangulation is employed extensively as a means of control for
topographic and similar surveys. A triangulation system consists of a
series of triangles in which one or more sides of each triangle are also
sides of adjacent triangles. The lines of a triangulation system form a
network tying together the points or stations at which the angles are
measured. The vertices of the triangles are the triangulation stations.

By the use of the triangulation method, the necessity of measuring the
length of every line 1s avoided. If it was possible to measure one side and
all the angles in a triangulation system with absolute precision, no further
linear measurements would be necessary. Unavoidable errors in the field
measurements, however, make it desirable the lengths of two or more
lines in each system be measured as a means of checking the computed
distances. The lines whose lengths are measured are called based lines.

The arrangement of the triangles in most system affords many different
geometrical figures for each of which the theoretical value of the sum of
the included angles i1s known. Also, the sum of the angles about any
station should equal 360°, and in any triangle the lengths of the sides
should be proportional to the sines of the angles opposite. There known
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conditions serve as a measure of the precision of the angle measurements
and as a means of adjusting the errors so as to secure the most probable
values of the measured quantities.

It is not necessary that every angle in a triangulation system be
measured; the third can be readily computed. This procedure, however,
does not permit the application of the known conditions as a measure of
the precision of the measurements, or as a means of adjusting the errors.
Therefore, it is customary to measure all angles. If all angles were
measured, rather more information would be available than required, but it
is characteristic of these surveys that additional (or redundant)
measurements are taken both to check the data and by adjustments to
improve the precision of the final results.

3. Dich:

Luéi tam giac duoc thuc hién rong rai nhu mot phuong tién dé khong
ché dia hinh va cong tac do dac twong tr. Mot mang ludi tam gidc gdm cd
1 chudi tam giac thi & d6, mot hay nhiéu canh cia tam giac ciing 1a canh
cua cac tam giac lién ké. Cac canh cua mét hé théng lu6i tam giac tao
thanh mot mang ludi lién két voi nhau & cac diém va tram may, ma & do
cac goc déu duge do. Cac dinh ctia hinh tam giac 12 cac tram may cua ludi
tam giac.

Bang viée str dung phuong phap ludi tam giac, khong can thiét phai do
chiéu dai cua tat ca cac canh. Néu c6 thé do 1 canh va tat ca cc _goc trong
lu6i tam giac voi do chinh xac tuyét ddi, thi viéc do thém chiéu dai cac
canh la khong can thiét. Viéc do dac ngoai thuc dia khong thé tranh khoi
sai s0, tuy nhién, lam cho n6 théa man chiéu dai cua 2 hay nhiéu canh hon
trong mdi hé thong duoc do dac 13 phuong phap dé kiém tra do dai tinh
toan. Nhirng canh c6 chiéu dai dugc do thi duoc goi la canh day.

Sy sdp xép cua cac tam giac trong hau hét cac mang ludi co thé tao ra
su khac nhau rét nhiéu vé d6 hinh, voi mSi tam giac trong d6 hinh thi tong
Iy thuyét cua tit ca cac goc bén trong 1a ¢ dinh. Cling nhu vay, tong cac
goc xung quanh bat ki tram nao phai bang 360 d9, va trong mdi tam giéc,
chiéu dai cac canh phai ti 1¢ thuan voi sin cua goc d6i dién. Viéc thoa man
cac diéu kién di biét d6 phuc vu danh gia do chinh xac do goc va nhu 1a 1
phuong phap binh sai cac sai so dé cho dat dugc két qua xac suat cua
nhiéu tri do.
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Khong can thiét phai do tit ca cac goc trong mang ludi tam gidc, goc
tht 3 ¢6 thé dugce tinh toan ra mot cach dé dang. Thu tyc trén, tuy nhién,
khong thé cho phép ap dung cac diéu kién da biét trong viéc tinh toan do
chinh xdac cua cac tri do, hodac nhu mot phuong phap dé binh sai cac sai
sO. Vi thé, nguoi ta thuong do tat ca cac goc. Néu tat ca cac goc déu duoc
do, ta s& biét nhiéu thong tin hon yéu cu, nhung né 1a dic trung cho tric
dia, cai ma cac tri do thira déu duge thuc hién dé kiém tra céac tri do va
binh sai dé ting do chinh xac cta két qua cudi cung.

2.2. BASE NETS:
1. T moi:

» Proper ['props]: adj: thich hgp, thich dang.

« Obviously ['pbvissli]: adj: ro rang; hlen nhién

« Economical: [,i:kao'nomikal]: ad;: tiét kiém, kinh té

* Average: ['&varid3]: n; adj; v: trung binh

. Attention: [o'ten|n]: n: su chu y

« Excellent: ['eksolont]: adj: xuat sac uu tu

- Expansion: [iks' pen/n]: n: su mo réng, su banh truong, sy phat
trién.

 Satisfactory [,setis'fektori]: adj: vira y; thoa dang

- Lay out ['leiaut]: n: cach bé tri, cach trinh bay; su sap dat

« Scheme: [ski:m]: n: su sap xép theo hé thong; su phoi hop / v: muu
do, bo tri

« Discuss: [dis'kas]: v: thao luan

« EDM: Electronic Distance Measurement: do chiéu dai dién tu.

» Instrument: ['instrumont]: n: dung cu; cong cu

« Aid: [eid]: n: su giup do, su cuu giup, su vién tro/phuong tién tro
giup

o Restrict: [ri'strikt]: v: han ché, giéi han

« Brace: [breis]: n:

« Quadrilateral: [ ,kwadri'laetoral]: adj: co bon canh, tu giac/ n: hinh tGr
giac

« Thereby: [,deo'bai]: adv: bang cach ay, theo cach dy; do d6

« Trilateration: [traileta'reiln]: n: phep do ba canh tam giac

o Framework: ['freimwa:k]: n: ludi co so

o Trilateration framework: ludi tam gide do canh
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« Convention: [ken'venfn]: n: hoi nghi, su tri€u tap/ quy udc
2. Bai doc:

In a system of triangulation, long sides (within proper limits) are
obviously more economical than short ones. It is difficult and expensive to
measure long base lines; hence, in practice, the base lines are usually
much shorter than the average length of the triangle sides. This condition
necessitates the most careful attentions to the location of the base lines and
the immediately adjacent stations. The figure formed by this group of
stations is called the base net and is formed so as to permit economical
lengths of triangles sides to be used with a minimum less in the precision
of the measured base line.

The figure 2.1.a is an example of an excellent base net affording quick
and accurate expansion of the base line to the longer sides of the system.
The form of base net show in the figure 2.1.b is satisfactory if it can be so
laid out as to avoid the small angular.

b

Figure 2.1: Base Nets

Scheme of the simple design discussed so far are extremely useful
when EDM instruments and calculating aids are not available because
distance measurement and calculation can be kept to a minimum.
However, when EDM equipment is available then more than one distance
would be measured and the layout of the control scheme would not be
restricted to braced quadrilaterals and centre-point polygons. In fact, we
could measure lengths only, thereby producing a trilateration framework.

Most modern control scheme involved both angular measurement and
the measurement of selected, or all, sides and so should no be called
simply triangulation or trilateration surveys, by convention, the name

triangulation generally applies.
3. Dich:
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Trong mdt mang ludi tam giac, cac canh dai (trong gidi han cu thé) 1d
rang 1 kinh té hon so voi canh ngan. Po canh day dai thi khé va dat tién,
do d6, trong thyc tién, canh ddy thuong ngén hon nhiéu so v&i do dai
trung binh ctia canh tam giac. Piéu kién nay doi hoi phai chu y ti vi tri
cua canh day va cac tram lién ké mot cach can than nhat. PO hinh duoc
thanh 1ap boi tdp hop cac tram thi duoc goi 1a mang ludi co sd, va nd
duoc thanh lap dé dat duoc d6 dai canh duoc st dung hop 1i vé kinh té
v61 do chinh xac thép nhét cua cac canh day dugc do.

Hinh 2.1.a 1a mdt vi du vé mot mang ludi dién hinh cho phép mé rong
mot cach nhanh chong va chinh xac ctia canh day tir nhitng canh dai hon
cua mang lu6i. Su Hinh dang mang ludi co s6 biéu dién & hinh 2.1.b 1a
thoa man néu né co thé duge sap dit dé tranh dugc cac goc nho.

b

Hinh 2.1. Mang luéi gbc.

Do hinh thiét ké don gian duoc thao luan & trén 1a vo cung hitu ich khi
ma khong c6 céc thiét bi do chiéu dai dién tir va su giup d& ctia mdy tinh,
béi tri do chiéu dai va tinh toan c6 thé dugc han ché & mir thap nhat. Tuy
nhién, khi thiét bi do chiéu dai dién tir duoc sir dung thi nhiéu khoang
cach c6 thé duogc do va viée bo tri d6 hinh khéng ché s& khong bi han ché
& dang ttr gidc trac dia va da giac trung tim. Trén thuc té, ta c6 thé chi do
chiéu dai, bé’mg cach éy, tao ra mdt ludi tam giac do canh.

Phan 16n so d6 khong ché hién dai bao gom ca do goc va do cé chon
loc, hay tat c4, cac canh va nhu vay khong nén go1 mot cach don gian la
lugi tam giac do canh, nhung theo quy udc, tén ludi tam giac nhin chung
van duoc chap nhan.

2.3. CHOICE OF STATIONS:
1. TU moi:
e Cover: ['kava]: n: vo, vo boc / v: che phu, bao boc
« Suitable: ['su:tobl]: adj: (suitable for / to something / somebody) phu
hop; thich hop
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- Exist: [ig'zist]: v: (o0 exist in / on something) la co that hodc thuc su;

da song; ton tai

- Contour: ['kontua]: n: duong ddong mirc

o Visualize: ['viluslaiz]: v
Cach viét khac : visualise ['viJuslaiz]: hinh dung, muong tuong (vét khong
thdy truoc mat)

- Consideration: [ken,side'rei/n]: n: su cAn nhic, su suy xet

e Summarize: ['samoraiz]: v
Cach viét khac : summarise ['samoraiz]: tom tat; t(;ng két

- Visible: ['vizabl]: adj: htru hinh, thay duoc, co thé nhin thay, co thé

thay; trong tam mat

« Ray: [rei]: n: tia

« Obstacle: ['pbstokl]: n: su can tro, su tro ngai, chu’éng ngai vat; vat

tro ngai

o Refract: [ri'freekt]: v: (vat ly) khuc xa (anh sang), hién twong chiét

quang.

« Due: [dju:]: n: quyén duoc huong; cai duoc huong

« Equilateral: [,i:kwi'lzetarsl]: adj: (noi vé hinh) co cac canh bang nhau

/ déu nhau

. Sufficient:: [so'filnt]: adj: (sufficient for somebody / something) du

- Observation: [,abza'veiln]: n: sur quan sat, su theo doi

» Provide: [pro'vaid]: v: (to provide somebody with something; to

provide something for somebody) cung cap; cung ung

- Configuration: [ken,figju'rei/n]: n: hinh thé, hinh dang

» Compatible: [kom'paetobl]: adj: hop nhau, twrong hop

- Distinct: [dis'tinkt]: adj: riéng, riéng biét; khac biét

« Bisection: [bai'sekfn]: n: su chia d6i, su cat doi

« Theodolite: [0i'odalait]: n: may kinh vi
2. Bai doc:

The area to be covered by a triangulation scheme must be carefully
reconnoitred to select the most suitable positions for the control stations.
Existing maps, especially if contoured, can be of great value since the size
and shape of the triangles formed by the stations can be difficult to
visualize in the field.

When planning the scheme, certain considerations should be kept in
mind, which may be summarized as follows:
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a, Every station should be visible from the adjacent stations. Rays
passing close to either the ground or to an obstacle should be avoided
since they can be refracted due to air temperature diffirences.

b, The triangles formed thereby should be well-conditioned, that it to
say, as nearly equilateral as possible. No angles should be less than 30°, if
at all possible. That scheme should be kept as simple as possible, but with
sufficient redundant observations to provide the necessary checks and to
increase precision.

c, The size of the triangles will depend on the configuration of the land,
but they should normally be as large as possible compatible with the
distinct bisection of signals, having regard to the type of the theodolite
used.

3. Dich:

Khu vuc duoc bao phit bi d6 hinh ludi tam giac can phai duoc khao
sat mot cach can than dé chon duoc nhiing vi tri thich hop nhét cho cac
tram khéng ché. Tir ban do c6 sin, dic biét 1a duong dong muc, ¢ thé co
gia tri 16n do kich thudce va hinh dang ctua tam giac dugce tao bdi cac tram
may khé c6 thé nhin thy ngoai thyuc dia.

Khi bb tri d6 hinh, chic chan 1a nhitng van dé can phai dugc quan tim
ma c6 thé duogc tong két nhu sau:

a, Moi tram may nén dugc thong hudéng voi cac tram lién ké. Céac tia
ngam khong qua gan mit dat hay qua chudng ngai vat bai chiing c6 thé bi
anh hudng boi chiét quang do nhiét d6 khong khi khac nhau.

b, Hinh thirc ctia tam giac do do nén duogc thanh 1ap voi diéu kién phu
hop, co nghia la, cac canh gﬁn nhu déu nhau dén muc co thé. Cac goc
khong nén nho hon 30°, néu tat ca co thé. PO hinh nén don gian, nhung
can cung cép trj do thira cho viéc kiém tra diéu kién va dé ting d6 chinh
Xac.

¢, Do 16n cta tam giac s& duoc quyét dinh dwa vao hinh dang cua khu
vuc do, tuy nhién, chung nén cang lén ¢ murc d6 co thé cang tot, twong
g voi tidu ngam cta may kinh vi, lién quan dén loai may kinh vi ma ta
st dung.

EXERCISE:
1. Where is triangulation employed?
Triangulation is employed extensively as a means of control for
topographic and similar surveys.
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2. What does a triangulation system consist of?

A triangulation system consists of a series of triangles in which one or
more sides of each triangle are also sides of adjacent triangles.
3. What do the lines of a triangulation system form?

The lines of a triangulation system form a network tying together the
points or stations at which the angles are measurement.

4. Where are the triangulation stations located?

The vertices of the triangles are the triangulation stations.
5. What is avoided by the use of the triangulation method?

By the use of the triangulation method, the necessity of measuring the
length of every line is avoided.

6. Why should the lengths of the two or more lines in each system be
measured?

Because unavoidable errors in the field measurement, so the lengths of
the two or more lines in each system should be measured as a means of
checking the computed distances.

7. How are the lines whose lengths are measured called?

The lines whose lengths are measured are called based lines.

8. What is known in geometrical figure offorded by the arrangement of the
triangles?

The theoretical value of the sum of included angles is known.

9. What should the lengths of the sides in any triangle be proportional to?

The lengths of the sides in any triangle should be proprotional to the
sines of the angles opposite.

10. Why 1is it not necessary to measure every angle in a triangulation
system?

Because the third can be readily computed.

11. Why are all the angles measured?

Because measure all angles permit the application of the known
conditions as a measure of the precision of the measurements, or as a
means of adjusting the errors.

12. When planning the scheme, what should one keep in mind?

When planning the scheme, certain considerations should be kept in

mind, which may be summarized as follows:
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a, Every stations should be visible from the adjacent stations. Rays
passing close to either the ground or to an obstacle should be avoided
since they can be refracted due to air temperature diffirence.

b, The triangles formed thereby should be well-conditioned, that it to say,
as nearly equilateral as possible. No angles should be less than 30°, if at all
possible. That scheme should be kept as simple as possible, but with
sufficient redundant observations to provide the necessary checks and to
increase precision.

c, The size of the triangles will depend on the configuration of the land,
but they should normally be as large as possible compatible with the
distinct bisection of signals, having regard to the type of the theodolite
used.
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LESSON 3: MEASUREMENT OF DISTANCE.

3.1. DISTANCE:
1. T méi

* Reduce: [ri'dju:s]: v d6i, bién d6i (sang mot trang thai, hinh thuc

don gian hon, kem hon)

sEquivalent: [1'’kwivalont]: adj: tuong duong / n: vat tuong duong, tu
tuong duong

«Slope: [sloup]: n: doc, dwong doc, chd doc; d6 doc / v: nghiéng, doc

-Prolectlon [pre d3ekfn - su chiéu, su duoc chiéu su hién hinh, sy
hinh thanh cu thé (mét y nghi, mot hinh anh trong trl oc)

Plot: [plot]: n: &m muu; muu dd/ v: ve so do, ve do thi, ve biéu do,
dung d6 an (m@t cong trinh xay dung...); danh déiu (cai gi) trén hai do,
biéu d6; ve duong do thi

«Plotting map: V& ban do.

2. Bai doc:

In surveying, the distance between two points is understood to mean
the horizontal distance, regardless of the relative elevation of the points. In
geodetic surveying, horizontal distances are reduced to the equivalent at
sea level, but in plane surveying such reductions are unnecessary. Though
frequently slope distances are measured, they are reduced to there
equivalent on the horizontal projection for use in plotting maps,
calculating land areas, ect.

3. Dich:

Trong do dac, khoang cach gitra hai diém duogc hiéu c6 nghia 1a khoang
cach ngang, khong quan tam to1 chénh cao gitra cac dlem Trong trac dia
cao cap, khoang cach ngang phai dugc tinh chuyen vé gia tri twong Ung so
V01 myc nudc bién, nhung trong tric dia pho thong, viéc quy chuyén la
khong can thiét. Mac du khoang cach nghiéng thuong xuyén dugc do,
nguoi ta van dua tri do ndy vé mat chiéu ngang, dé st dung trong viéc v&
ban do, tinh toan dién tich dat, v.v.

3.2. DIRECT METHOD:
1. T méi
«Represent: [,repri'zent]: v: miéu ta, hinh dung / trinh bay
«Pin: [pin]: n: ghim sét (dé danh dau trong qua trinh do thudc thép)
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-Interval: ['intovel]: n: thoi gian glu:a hai sur kién; khoang thoi gian /
khoang khong gian giura hai hoic nhiéu vat

«Head Chainman: ngudi di dau (trong nhém do thudc thép)

-Follower: nguoi di theo.

-Hold: [hould]: n: su cam, sur nam glu? su nam chit; vat dé nam lay; vat
do; chd dwa / v: cAm, nam, g1u’ nam giu, giu Vung

- Tape: [teip]: n: ddy, dai (dé goi, budc, vién); bang / v: budc; do bang
thuoc day
2. Bai doc:

Figure 3.2 represents the profile of a line to be measured in the
direction of A to D, and A is a pin marking the point of beginning of a
20m interval. The head chainman goes forward until the Om mark is at A,
where the follower is stationed. The head chainman holds the tape
horizontal and plumbs from the 20m mark to set a pin at B. The follower
gives the head chainman a pin and holds the Om mark at B. The head
chainman plumbs from the 20m mark and sets a pin at C. The follower
gives the head chainman a pin and holds the Om mark at C. The head
chainman plumbs from the tape reading at D at the end of the measured
length. The measure distance is:

AD=nx20m+R=2x20m+12.35
AD=5235m

Figure 3.2

3. Dich:

Hinh 3.2 miéu ta hinh vé& ctia mot dudng thang duoc do tir hudng A téi
huéng D, va A 1a mdt ghim sit danh dau diém bat dau mot doan 20m.
Nguoi di dau tién vé phia trudc cho dén khi vach Om nam tai A, noi nguoi
di theo dung lai tai d6. Nguoi di trude gitt thude nim ngang va doi tir
vach 20m dé danh dau mét cai ghim ¢ B. Nguoi di theo dua cho nguoi di
trudc mot cai ghim sat va gitt vach Om ¢ B. Nguoi di trude doi tir vach
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20m va dit 1 cai ghim tai C. Nguoi tiép theo dwa ngudi di dau 1 cai ghim
va gitt vach Om & diém C. Nguoi di dau doi tam tir s6 doc tai D va két
thiac viée do chiéu dai. Khoang cach do duoc la:
AD=nx20m+R=2x20m +12.35
AD=52.35m

3.3. ELECTRONIC DISTANCE MEASUREMENT:
3.3.1. Introduction:
1. Tu méi

Major: ['meid3a]: n: chuyén dé, chuyén nganh / adj: lon (hon), nhiéu
(hon), trong dai, chu yéu

- Advance: [od'va:ns]: n: sy chuyén dong 1én phia truoc; su tién 1én / v:
giup (ai) tién bo; thuc day (ké hoach); c6 tién bd / adj: di truoc nguoi
khac, tién bo

s Instrumentation: [,instrumen'’ teifn n: thiét bi do dac

*Device: [di'vais]: n: phuong sach, phuong ké; chucrc ‘muu; vat sang
ché ra (dé dung vao muc dich gi); thlet bi, dung cu, may moc

«Indirectly: [,indi'rektli]: adv: gian tiép

- Electromagnetic: [i'lektroumaeg'netik]: adj: dién tu

«Energy: ['enad3i]: n: ndng lugng

- Electromagnetic energy: nang lugng dién tur

-Common: ['koman]: adj: thong thuo’ng, pho bién

«Classify: ['klesifai]: v: sap xép cho co hé thong; phan loai

-Transmit: [treenz'mit]: v: (transmitted; transmitting): (fo transmit
something from.... to.....) truyen phat (tin hiéu, chuong trinh qua song
(radi6), qua duong day dién tin....)

«Category: ['keetigori]: n: hang, loai / (triét hoc) pham tru

*Electro-optical: dién co

«Infrared: [,infra'red]: n: viét tat la IR: tia ngoai do; tia héng ngoai

*Microwave: ['maikroweiv]: n: (radio) song cuc ngan, vi ba

-« Wavelength: ['weivlen0]: n: (vat ly) buoc song
2. Bai doc:

A major advance in surveying instrumentation was the development of
electronic distance measuring instruments (EDM). These devices
determine lengths by indirectly measuring the time it takes
electromagnetic energy to travel from one end of a line to the other, and

Sv:Vii Duy Pon Lép:Tric Dia C - K53
y Dong



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

return. The most common system for classifying EDM instruments is by
the type of electromagnetic energy they transmit. Two categories are
commonly employed in surveying-electro-optical instruments, which
transmit either laser or infrared light; and microwave equipment, which
transmit invisible electromagnetic energy of very short wavelength.

3. Dich:

Su tién bd 16n cua cac thiét bi do dac tric dia 13 viée phat trién cac may
do chiéu dai dién tu. Nhﬁ:ng thiét bi nay xac dinh chiéu dai mot cach gian
tiép bang cach do thoi gian ma nang lugng dién tu di tu mot diém cudi
ctia doan thang téi diém con lai, r6i quay tro lai. Hé théng phan loai cac
thiét bi EDM pho bién nhat 1a theo loai nang luong dién tir ma no phat ra.
Hai loai thong thuong duogc sir dung 13 thiét bi dién quang, truyen tin hi¢u
& dang tia laser hodc tia hong ngoai; va thiét bi str dung song ngan, phat ra
nang luong dién tir khong nhin thay duoc véi budc séng cuc ngan.

3.3.2. Principles of electronic distance measurement.
1. T méi

«Depict: [di'pikt]: v: ve; mo ta, miéu ta

 Plumb bob: qua doi

»Optical plummet: bo phan doi quang hoc

-Frequency: ['frikwansi]: n: Cach viét khac: frequence ['fri:kwons]:
tinh thuong xuyén, tinh thuong hay xay ra

sReference: ['reforons]: n: su tham khao, su lién quan.

*Regulate: ['regjuleit]: v: diéu hoa, diéu chinh

*Superimpose: [,su:parim'pouz]: v: dat 1én trén cung, dé 1én trén cung,
chong 1én; thém vao

*Modulate: ['modjuleit]: v: sua lai cho dling, diéu chinh, diéu bién

*Onto: ['ontu:]: pre: vé phia trén, 1€n trén

«Sine wave: song hinh sin

«Multiple: ['maltipl]: adj: nhiéu, nhiéu mai, phu’c tap

«Multiply: ['maltiplai]: v: lam ting 1én nhiéu lan

- Integral: ['intigral]: adj: toan bg, tron ven, day du

-Principle: ['prinsapl]: n: gdc, nguon goc, yéu to co ban; nguyén 1y,
nguyeén tic cau tao

«Illustrate: ['ilostreit]: v: cung cap tranh, biéu do cho cai gi; minh hoa

«Fractional: ['freekfonl]: adj: (thudc) phan so / (hoa hoc) phan doan / bé
li ti
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«Fractional part: phan 1¢

«Expect: [iks'pekt]: v: mong cho; trong mong; trong doi

«Partial: ['pa:J1]: adj: vé tung phan hoic tao thanh bd phan; khong hoan
chinh; mét phﬁn

Reflector: [ri'flekta]: n: guwong phén xa, vat phein xa nhiét, vat phén Xa
anh sang; cai phan hoi 4m thanh

«Express: [iks'pres]: adj: nhanh, hoa toc, tdc hanh; nham muc dich
riéng biét / adv: hoa toc, toc hanh/ v: biéu 10, bay to (tinh cam...); phat
biéu y kién

«Equation: [i’kwei/n]: n: hanh déng lam cho bang nhau hoic coi nhu
bang nhau; phuong trinh, cong thirc.
2. Bai doc:

The procedure of measuring a distance electronically is depicted in
figure 3.3.a where an EDM device has been centered over station A by
means of plumb bob or optical plumme‘g.

A
Figure 3.3.a. Generalised EDM procedure
The instrument transmits a carrier signal of electronmagnetic energy to

station B. A reference frequency of precisely regulated wavelength has
been superimposed or modulated onto the carrier. The signal is returned
from B to the receiver, so its travel part is double the slope distance AB.
In the figure, the modulated electromagnetic energy is represented by a
series of sine wave, each having wavelength A. The unit a A determines
the number of wavelength in the double part, multiples by the wavelength
in metres and divides by two to obtain distance AB.

EDM

instrum ent B :
I3 Outgomg energy Reflector

-
Returning energy

L

Figure 3.3.b. Phase diference measurement principle
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It would of course be highly unusual if a measured distance was exactly
an integral number of wavelengths, as illustrated in figure. Rather, some
fractional part of a wavelength would in general be expected-for example,
the partial value p shown in figure 3.3.b. In that figure, distance D

between instrument and reflector would be expressed as:
nA+p

2
In this equation, A 1s the wavelength, n: the number or full wavelengths,
and p: the length of the fraction part.
3. Dich:
Thu tuc do khoang céach dién tir dugc mo ta & hinh 3.3.a, thiét bi EDM
duoc dinh tam ¢ tram A béng cach tha qua doi hoac dung by phan doi
quang hoc.

L=

Hinh 3.3.a. Nguyén 1y tong quat ctia may toan dac dién tu.

Thiét bi nay phat ra mot soéng mang ning luong dién tir t6i tram B. Tan
s6 tham khao & A dé budc song diéu hoa chinh xac dugc thém vao hoic
duoc dicu bién trén song tai. Tin hiéu tro lai tir B t6i may thu, do do, né
d3 di chuyén dugc mot doan bang hai lan khoang cach nghiéng AB. 0
trén hinh, néng lugng dién tir da duoc diéu bién duoc miéu ta bang mot
dai song hinh sin, moi cai ¢6 bude song la A. May do A xac dinh s6 budc
song ¢ 2 lan 'khoang cach, nhan voi chiéu dai budc song do bang mét, roi
chia cho 2 dé c6 dugc khoang cach AB.

May
toan dac a
didn tr uong

A Nang lwrong phat ra phén za

| | | |
- | | |

p

Wiang lwong tréd lat

L

Hinh 3.3.b. Nguyén tic do khac
Rat dang cha y néu mot khoang cach do dugc la chinh xadc mdt so
lugng budc song tron ven, nhu minh hoa ¢ trong hinh. Ping hon, mdt vai
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phan 1¢ ciia 1 budc séng ndi chung 13 hoan toan ¢ thé xay ra — vi du nhu,
phan gié trj p thé hién trong hinh 3.3.b. Trong hinh nay, khoang cach D &
gilra may va guong phan xa s€¢ dugc tinh nhu sau:
nA+p

2

Trong cong thic ndy, A 1a d6 dai bude song, n 1a s6 nguyén lan budc
song, va p la do dai ctia phan 1¢.
3.3.3. Total Station instrument:
1. Th moi

» Total station: may toan dac dién tur

s Tacheometer: [tee'kimito]: n: may do khoang cach.

«Combine: [kom'bain]: n: nhom nguoi hoic cong ty cung hoat déng
kinh doanh / v: (to combine with something) ( to combine A and B / A with
B) két hop; phoi hop

Display: [dis'plei]: n: su béy ra, su pho béy, su trung béy, su hién thij /
v: bay ra, phd bay, trung bay, hién thi; pho truong, khoe khoang (kién
thue...)

- Vertical: ['va:tikl]: adj: thang dung, dung / n: mat phang thang ding

- Simultaneously: [,siml'teiniasli]: adv: dong thoi, xay ra cung mét luc,
lam cung mot luc

« Automatically: [,0:to'meetikoli]: adv: tr dong

«Built-in: ['bilt'in]: adj: gan lién (vao may chinh, vao tuong...)

«Upon: [o'pon]: pre: trén, o trén

«Command: [koe'ma:nd]: n: 1€nh, ménh 1€nh / v: ra Iénh, ha 1€nh

-Component: [kom'pounsnt]: adj: hop thanh, cdu thanh (Compose:
[kom'pouz]: v)

- Instantaneously: [,insten'teinjasli]: adv: ngay lap tuec, tu:c thoi

«Occupy: ['pkjopai]: v: chiém dong, chiém hnh ch1em cur

Azimuth: ['&zima0]: n: (thién van hoc) vom tr01 tur thién dinh dén
chan troi / (ban d6 hoc) goc gitra vom ay voi b1nh tuyén; goc phuong vi

«Input: ['input]: n: hanh dong dua cai gi Vao

- Immediately: [i'mi:djtli]: adv: ngay lap tuc, tuc thi / truc tiép

«Directly: [di'rektli]:adv: lap tuc; ngay tuc khac

- Store: [sto:]: n: ctra hang; sy tich trit / v: chura, dung, tlch

«Collector: [ka'lekta]: n: nguoi thu thip, nguoi suu tam; nguoi thu
(thué, tién...)

L=
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«Eliminate: [i'limineit]: v: loai ra, loai tru

Manual: ['menjusl]: adj: (thudc) tay; lam bang tay hodc diéu khién
bang tay; thu cong / n: sach chi din thyc hanh, sach giao khoa

- Tremendous: [tri'mendoas]: adj: ghé gom, kinh khung, khung khiép, dur
doi / rat 16n, bao la
2. Bai doc:

Total station instrument (also called electronic tacheometers) combines
an EDM instrument, electronic digital theodilite, and computer in one
unit.

The electronic digital theodolite automatically measures and displays
horizontal and vertical angels. Total station instrument simultaneously
measures distance, as well as direction, and transmits the results
automatically to a built-in computer. The horizontal and vertical angles
and slope distance can be displayed; the upon keyboard commands,
horizontal and vertical distance components are instantaneously computed
and displayed.

If co-ordinates of the occupied station and a reference azimuth are input
to the system, co-ordinates of the sighted point are immediately obtained.
This information can all be directly stored in an automatic data collector,
thereby eliminating manual recording. These instruments are of
tremendous value in type of surveying.

3. Dich:

Thiét bi do tong hop (con got la may toan dac dién tur) la sy két hop cua
mot may do chiéu dai dién tir, may kinh vi dién tir ki thuat s6 va may tinh
trong mot thiét bi.

May kinh vi dién ttr ki thuat s6 do va hién thi tu dong goc bang va goc
dung. May toan dac dién tu ddng thoi do khoang cach, ciing nhu _phuong
huéng, va truyén két qua mot cach tr dong vao may tinh. Goc bang, gbc
dung va khoang cach nghiéng c6 thé duoc hién thi; nhd sy diéu khién cua
ban phim, cac thanh phan khoang cach ngang va khoang cach dimg ngay
1ap tirc dugc tinh todn va hién thi. Néu toa do ciia mot tram may va goc
phuong vi tham chiéu duoc dua vao hé théng, toa do cua diém quan sat
ngay lap tirc tinh dugc. Thong tin nay c6 thé duoc luu trit truc tiép ngay
trong b0 dir liéu tu dong, do do, loai trir dugc viéc ghi chép thu cong.
Nhitng thiét bi ndy c6 gia tri to 16n trong do dac.

EXERCISE
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1. What is understood by the distance between two points in surveying?
The distance between 2 points 1s understood to maen the horizontal
distances.
2. What is horizontal distance reduced to in geodetic surveying?
In geodetic surveying, horizontal distance is reduced to the equivalent
at sea level.
3. Why is such reduction unnecessary in plane surveying?

4. What are slope distances reduced to?

They are reduced to there equivalent on the horizontal projection for
use in plotting maps, calculating land area, ECT.
5. State some advantages of electronic distance measurement?

6. Describe briefly structure of total station?

Total station instrument combine an EDM instrument, electronic digital
theodolite and computer in one unit.
7. Mention some advantages of total station?

Total station instrument simultaneous measure distance, as well as
direction, and transmit the results automatically to a build-in computer.
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Lesson 4: ANGULAR MEASUREMENT

4.1. THE INSTRUMENT:
1. T mon:

Versatile: ['va:sotail]: adj: nhiéu tac dung; da niang (dung cu,
may...) / linh hoat; nhiéu ta1 thao vat

Capable: ['keipabl]: adj: co kha ning; co ning luc; thao; gioi
Horizontal angle: goc bang

Vertical angle: goc dung

Horizontal plane: mat phang nam ngang

Vertical plane: mit phang thang ding

Horizontal circle: ban do ngang

Vertical circle: ban d§ ding

Horizontal hair: chi ngang

Vertical hair: chi dirng

Circle left: ban do trai

Circle right: ban do phai

Range: [reind3]: n: pham vi, [inh vue; trinh d6 / v: Xép loai, dirng vé
phia

Setting-out: bb tri, cdm (cac yéu to cong trinh)

Levelling: ['levlin]: do cao, do thuy chuan

Plumbing: chiéu diém

Shaft: [[a:ft]: n: giéng mo, ham 16

Observe: [0'bzo:v]: v: quan sat, theo doi / tién hanh

Observation: [,Clbzs'veifn]: n: su quan sat, su theo doi

Telescope: ['teliskoup] :n: kinh vién vong, kinh thién van / v: tro
nén ngan hon

i.e.: [,ai 'i:]: viét tat: tuc la; nghia la ( Id es?)

Trunnion: ['tranion]: n: truc quay

Axix: ['&ksis]: n, pl. axes: truc

Trunnion axis: tryc quay 6ng kinh

Gunsight: dau rudi (trén éng kinh dé ngam so b0)

Underside: ['Andosaid]: n: mat bén du:(n canh bén duoi; day

Barrel: ['baeral]: n: ong kinh, dng ngam

2. Bai doc:
The theodolite is an instrument designed speacially for the
measurement of horizontal and vertical angles in surveying and
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construction work. It is the most versatile of surveying instrument, capable
of performing in wide range of tasks. These include the measurement of
horizontal and vertical angles, setting-out lines and angles, levelling,
optical distance measurement, plumbing tall buildings and deep shafts,
ect.

Horizontal and vertical angles are measured in the horizontal and
vertical planes passing through the centre of a theodolite.

In most theodolites, the normal observing position is such that the
vertical circle is at the observer’s left, and the observation is said to be
face left or circle left. By rotating the telescope through 180° in the
vertical plane (i.e. about the trunnion axis), and then through 180° in the
horizontal plane, the telescope will again be pointing at the signal, but
with the gunsights on the underside of the barrel, and the vertical circle to
the right — 1.e. the theodolite is in the face right or circle right position.

3. Dich:

May kinh vi 1a mét thiét bi duoc thiét ké dc biét phuc vu cho viéc do
goc ngang va goc dung trong trac dia va trong xay dung. No la thiét bi da
ning nhat trong cac thiét bi dung trong tric dia, c6 kha néng thuc hién cac
cong viéc trong pham vi rong lon. Nhimg cong viec ay bao gom viéc do
goc ngang va goc dung, b tri canh va goc, do thuy chuan, do dai quang
hoc, chiéu diém 1én cac nha cao ting va xudng cac gleng sau, v.v.

Goc ngang va goc dimg dugce do bang mit phang thang ding va mit
phang ngang qua tam cua may kinh vi.

O phan 16n may kinh vi, thong thuong vi tri quan sat ¢ ban d6 ding
bén trai cua nguoi do, va tri do d6 duge got la tri do & mat trai hay ban do
trai. Bang viéc dao 6ng kinh 180° trong mit phang thang dimg (nghia la
truc quay ong kinh), va sau do quay 180° & mat phang nam ngang, ong
kinh s¢ lai dugc huong vé tiéu do, nhung véi dau rudi & mat bén dudi cia
6ng kinh, va ban do dimg ¢ bén phai — nghia 13 may kinh vi & mit phai
hay vi tri ban d§ phai.

4.2. HORIZONTAL ANGLE MEASUREMENT:
4.2.1. Setting up at a station:
1. Tu moi:

» Setting up: dat may

« Tripod: ['traipod]: n: gia ba chan, kiéng ba chan
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- Approximately: [o'proksimitli]: adv: khoang chung, d6 chung

. Attach: [o'teet]]: v: tham gia, lién két véi / gan voi

« Bolt: [boult]: n: buldng, then, chét

« Holding bolt: ¢ nbi

o Fairly: ['feoli]: adv: cong bang, khong thién vi; chinh dang; ngay

thang / rd rang, rd rét

. Release: [ri'li:s]: n: su giai thoat, sy thoat khoi (diéu lo lang, sau

muon, bénh tat...); su tha, su phdng thich / v: su phong thich, sy tha
no, su thao ra, tach ra

o Clamp: [klemp]: n: bc ham; cai kep, ban kep / v: cdp, chat lai; kep

chat lai, giﬁ: chat lai
2. Bai doc:

a, Set up the tripod over the station mark, with tripod head
approximately in a horizontal plane.

b, Place the theodolite on the tripod head and attach by holding bolt.
The instrument is first set up, fairly closely over station, either by eye or
by plumb bob. Release all clamps.

3. Dich:

a, Pt chan may tai mbc do, sao cho mit phang dé may tuong d6i bang
phang.

b, Pé may kinh vi 1én chan may va vit lai bang ¢ néi. Pau tién, may
phai dugc dit so bo gan tring véi tAm moc, bang cach str dung mat, hodc
qua doi. N¢i long cac 6c ham.

4.2.2. Levelling-up:
1. Tu moi:

o Levelling-up: can bang may

* Roughly: ['rafli]: adv: rap, xu x1, go ghé, khong bang phang, bom

xom, lom chom

 Inner axis: truc ding

« Bubble: ['babl]:n: bong bc;ng, bot, tam

« Tube: [tju:b]: n: dng

- Bubble tube: ng thuy

« Footscrew: dc can

o Thumb: [6Am]: n: ngdn tay cai

« Towards: [to'wo:dz]: adv: Cach viét khac : toward [to'wo:d]: theo

huong, vé phia, huong vé
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« Former: ['fo:mo]: adj: trude, cii, xua
2. Bai doc:

When the instrument has been roughly centered, it must be leveled:

a, Rotate the inner axis so that the bubble tube is parallel to two of the
footscrews. Turning those footscrews, the bubble is brought to the center
of its run. The footscrews are returned simultaneously with the thumbs
moving towards each other or away from each other.

b, Rotate the inner axis so that the bubble tube is at right angle to its
former position. Bring the bubble to the centre of its run using the third
screw only. In practice, the above procedure is carried out at least twice.

3. Dich:

Khi may da dinh tam gan dung thi can phai tién hanh can bang

a, Quay truc dimg dé truc 6ng thily song song voi hai 0c can. Xoay
nhirng oc can nay, bot thuy s€ dugc dua to1 glu’a cua ong thuy. Hai 6¢ can
dugc van dong thoi bang cach dé ngoén tay cai chuyén dong hudng vao
nhau hodc hudng ra xa nhau.

b, Quay truc dung dé truc ong thily & vi tri vudng goc so véi vi tri cil.
Pua bot thity vé giira, chi st dung dc can thir ba. Trong thuc té, thao tac
trén duogc tién hanh it nhat 1a 2 lan.

4.2.3. Centring:
1. T moi:

Centring: ['sentrin]: n: sy dinh tdm, khoan tam

«Loosen: ['lu:sn]: v: noi ra, noi ldng

«Shift: [[ift]: n: su thay doi
2. Bai doc:

a, Loosen the holding bolt and by moving the instrument in parallel
shifts until the plumb-bob or index mark of the optical plummet is exactly
centred over the station.

b, Check the levelling-up again, check the centering again, repeat both
as needed.

3. Dich:

a, N6i cac oc noi va di chuyén may song song cho dén khi qua doi hozc
tAm cta bo phan doi tim quang hoc & chinh xé4c giita ctia méc.

b, Kiém tra can béng lai, kiém tra dinh tam lai, 1ap lai ca 2 cong doan
néu can thiét.

4.2.4. Measuring a horizontal angle:

Sv:Vii Duy Dong Lép:Tric Dia C - K53 -



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

1. TU moi:

o Arbitrary: ['Q:bitrori]: adj: tuy ¥

« Upper: ['Ap9]: adj: cao hon

-Diaphragm: ['daiofreem]: n: ludi chi chir thap

- Tangent screw: ['teendzent - skru:]: ¢ vi .dong

-Fix: [fiks]: v: dong, gan, lap, d¢, dat; lam dong lai, lam dic lai; ham
(énh, méu...) ¢6 dinh lai

*Swing: [swin]: v: quay

«Clockwise: ['klokwaiz]: adj & adv: theo chiéu kim dong ho

«Direction: [di'rekfn]: n: su diéu khién, su chi huy, su cai quein; mat,
phuong dién

- Align: [o'lain]: v: Cach viét khac: aline ['lain]: sap thanh hang, chinh

Set: vong do
2. Bai doc:

a, The plates are unclamped and the horizontal circle set to zero or
arbitrary value nears zero. The upper clamp is locked, holding the two
plates together.

b, The telescope is directed to station A using the gunsight. When
closely pointing on A, the lower clamp is also locked, and the vertical hair
of the diaphragm is accurately sighted onto the station using the lower
tangent screw. The horizontal circle reading is now taken and the result 1s
booked.

c, With the lower clamp fixed, the upper clamp is released and the
telescope swung in a clockwise direction until directed towards station C
using the gunsight.

d, The upper clamp is then fixed, the upper tangent screw used to
accurately align the telescope onto station C. The horizontal reading at C
can then be obtained.

e, The upper clamp is released and the theodolite turned through 180°,
the telescope is then also turned through 180° in the vertical plane and the
gunsight used to roughly sight onto station C.

f, The upper clamp is locked and the upper tangent screw used to align
the telescope onto station C and the horizontal circle reread.

g, The upper clamp is unlocked and the telescope directed towards
station A with the gunsight.
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h, The upper clamp is locked and the upper tangent screw used to align
the telescope onto station A. The horizontal circle can then be read for this
pointing on A.

A

—_
]

B
Figure 4.3
Angle ABC is obtained as show in the following example:
At station B:

Pointing Face left Face right
Station C 93° 34 40” 273° 34> 407
Station A 01° 15° 207 181° 15° 407

92° 19 20~ 92° 19° 00”
Mean value: 92° 19 10”

Thus, two measurements of the angle are obtained during this set and
their mean can be found. Further sets can be taken after changing the zero
setting (a) by about 180°n each time, n being the required number of sets.
3. Dich:

a, No1 long 6c him ban do ngang va dat ban do ngang vé vi tri 0 hodc
gia tri bat ki gan 0. Cac 6c ham trén dugc khoa lai, hdm ca hai ban d¢ nay

b, Ong kinh duoc dinh hudng vao A nho sir dung dau rudi. Khi di gan
ngarn chuan duoc A, 6c him duéi duoc khoa lai, va chi ding cua ludi chi
chit thap dugc dua chinh xac vao muc ti€u béng cach van bc vi dong dudi.
Poc s doc trén ban do ngang va két qua s€ duoc ghi lai.

¢, Véi 6¢ ham dudi d3 duge khoa lai, ¢ hdm trén duogc ndi ra va 6ng
kinh quay theo chiéu kim dong hé cho dén khi hudng vé phia tram C bang
cach str dung dau rudi.

d, Oc ham trén duoc khoéa lai, 6¢ vi dong trén dugc su dung dé chinh
cho ong kinh dén chinh x4c tram C. S6 doc gboc ngang ¢ C dugce thuc
hién.

e, Oc ham trén duoc ndi ra va may kinh vi quay 1800 6ng kinh cling
quay 1800 quanh mat phang thang dung, va dau rudi duoc st dung dé
ngam gan vé tram C.
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f, Oc ham trén bi khoa, va ¢ vi dong trén duoc sir dung dé chinh ong
kinh ngam chinh xac vé C, va doc lai 80 doc trén ban d6 ngang.

g, Oc ham trén dugc mo ra, va 6ng kinh hudng vé A bang cach su
dung dau rudi.

h, Oc hidm trén khoa lai, va 6¢ vi dong trén dugc st dung dé chinh 6ng
kinh ngdm chinh xac vé A. Poc sb doc trén ban d6 ngang tai diém A nay.

A
C

B

Hinh 4.3
Goc ABC thu duoe duge thé hién nhu trong vi du sau:
Vi tri Ban do trai Ban d6
phai
Tram C 93° 34’ 40~ 273" 34> 407
Tram A 01° 15° 20 181° 15° 40~
92° 19’ 20~ 92 19° 00”

Gia tri trung binh: 92° 19° 107

Nhu vay, hai tri do géc dugc thu nhan trong sudt vong do, va ta co thé
tim dugc gia tri trung binh cua ching. Nhimg vong do sau co thé tién
hanh sau khi d01 viéc dat gia tri ban dau (a) bang gia tri 180%n cho mdi
lan, véin 14 s6 vong do yéu cau.

4.3. VERTICAL ANGLE MEASUREMENT:
1. TU moi:
* Depression: [di'prefn]: n: chd lom, chd dat lun, chd sut Xuéng
*Respect: [r1'spekt]: n: su ton trong, su chi ¥ / v: ton trong, kham phuc;
lién quan dén
-Contain: [ken'tein]: v: chua dung, bao ham, gdm co, bao gom
-Coincidence: [kou'insidons]: n: su trung hop ngau nhién; lam tring
-Previously: ['pri:vissli]: adv: truoc, truoc day
* Adopt: [a'dopt]: v: chap nhén, thong qua
«Index error: sai s6 MO
- Altitude: ['zltitju:d]: n: 46 cao so voi mit bién
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2. Bai doc:

The angle of elevation (+) or depression (-) are measured with respect
to the horizontal plane containing the trunnion axis of the instrument.
After setting up over the station, the telescope is directed to one of the
signal and exact coincidence on the mark obtained using both horizontal
and vertical tangent screws. If a horizontal angle is being observed at the
same time as a vertical angle the procedure discussed previously is
adopted. Read the hook the wvertical circle. If the instrument is not
provided with an automic index, the altitude bubble should always be in
the center of its run when reading the vertical circle. To eliminate the
index error, a vertical angle should be observed on both faces of the
instrument, the mean value giving the required vertical angle. However, a
single measurement is enough in work such as tacheometry and
contouring. When very accurate vertical angles are required, or for
levelling, the index error and the altitude bubble should be adjusted.

3. Dich:

Goc duong hay goc am dugc do cung voi gia tri cua ban o ngang chua
truc quay ong kinh ctia may. Sau khi dat may ¢ moc, ong kinh hudng vao
mot trong hai tiéu do va bat chinh xac vao ludi chi, sir dung ca dc vi dong
dung va ngang. Néu mot goc ngang dugc do dong thot1 vol goe dung, thu
tuc thao luan & phan truéc duoc chap nhan. Poc sd trén ban do dung. Néu
thiét bi khong c6 ludi chi tu dong thi bot thuy cua ong thuy doc s€ ludn &
vi tri trung tam khi doc ban d6 dung. Pé loai trir sai s6 MO, mot goc du’ng
can dugc do bang ca 2 vi tri ban do ctia may, goc ding yéu cau 1a gia tri
trung binh. Tuy nhién, gia tri mot vi tri ban d6 la du trong cong viéc nhu
toan dac hay vé& diah hinh. Khi doi hoi goc dung rat chinh xac, hay cho do
cao, sai s6 MO va bot thuy cua 6ng thuy doc can phai duoc hiéu chinh.
EXERCISE
1. What instrument serves to measure horizontal and vertical angle?

The theodolite instrument serves to measure horizontal and vertical
angle.

2. Metion some of the operations that can be performed by means of a
theodolite?

The measurement of horizontal and vertical angles, setting-out lines
and angles, levelling, optical distance measurement, plumbing tall
buildings and deep shafts can be performed by means of a theodolite.
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3. In what planes are horizontal and vertical angles measured?

Horizontal and vertical angles are measured in the horizontal and
vertical planes passing through the centre of a theodolite.

4. What is the normal observing position in most theodolite?

In most theodolites, the normal observing position is such that the
vertical circle is at the observer’s left.

5. Mention the most important operations performed for setting up the
instrument at a station?

a, Set up the tripod over the station mark, with tripod head
approximately in a horizontal plane.

b, Place the theodolite on the tripod head and attach by holding bolt.
The instrument is first set up, fairly closely over station, either by eye or
by plumb bob. Release all clamps.

6. What must be done to measure a horizontal plane?

7. How is the value of a horizontal angle calculated?

Two measurements of the angle are obtained during the set and their
mean can be found.
8. What is meant by vertical angle?

9. Describe the operations performed to measure a vertical angle?

After setting up over the station, the telescope is directed to one of the
signal and exact coincidence on the mark obtained using both horizontal
and vertical tangent screw. Read the hook the vertical circle.

10. Why should a vertical angle be observed in two telescope position?

A vertical angle should be observed in two telescope position to
eliminate the index error.

11. When is a single measurement of a vertical angle enough?

A single measurement is enough in work such as tacheometry and
contouring.

12. What should be done when very accurate vertical angles are required?

When very accurate vertical angles are required, the index error and the
altitube bubble should be adjusted.
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Lesson 5: LEVELLING.
1. T moi:

 Operation: [,ope‘reifn]: n: hoat dong, van hanh

o Strictly: ['striktli]: adv: mot cach nghiém khac; hoan toan

« Comparision: [kom'parisn]: n: su so sanh

o Datum: ['deitom]: n: (s6 nhiéu data) s6 luong da cho (bai toan...);

diéu da cho biét; luan cu / (s6 nhiéu datums) méc tinh toan, moc do
lwong, mat phang chuan.

- Longitudinal: [,lond3i'tju:dinl]: adj: theo chiéu doc

« Longitudinal section: mat cat doc

- Assume: [o'sju:m]: v: cho rang, thira nhan
Assume to be: dugc xem xét

« Perpendicular: [,po:pon'dikjula(r)]: adj: vudng gobc, truc giao / n:

duong vudng goc.

« Collimation: [,koli’meifn]: n: (vat l};) su chuan truc / tia ngém nam

ngang
2. Bai doc:

Levelling is the operation required in the determination or, more
strickly, the comparision, of heights of points on the surface of the Earth.
If a whole series of heights is given relative to a plane, this plane is called
a datum.

In topographical work, the datum is used in the mean level of the sea.

The basic equipment required in levelling is:

- A device which gives a truly horizontal line (the Level)

- A suitably graduated staff for reading vertical heights (the Levelling
staff)

The levelling device must be set up so that its longitudinal axis is at
right angles to the direction of gravity (i.e. the line taken by a plimb bob),
and the line of sight will then be horizontal, assuming the instrument to be
in correct adjustment. There are two adjustments required:

- The bubble-tube axis must be set perpendicular to the vertical axis.

- The line of collimation must be parallel to the bubble-axis.

3. Dich:
Do thuy chuan la mot hoat dong mang Fonafin i
tinh bat budc trong viéc xac dinh hay, noéi i /

Vitri ctia mia

Sv:Vii Duy Dong L

Hinh 5




R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

mét cach chinh xac hon, 13 su so sanh do cao cta cac diém trén bé mat
Trai dat. Néu toan bd dd cao duge so sanh cho g?m v6o1 mot mat phéng, thi
mat d6 dugc goi la mat thuy chuan.

Trong cong tac do dac dia hinh, mat thuy chuan dugc sir dung la mat
trung binh cia mit nude bién.

Thiét bi co ban doi hoi trong do thuy chuan 1a:

- M6t thiét bi tao ra tia ngdm nam ngang (may thuy chuan)

- M6t mia khac vach mot cach phu hop dé doc do cao dung (mia thity
chuan)

Thiét bi do thity chuan phai duoc thiét 1ap sao cho truc doc ctia nd phai
vuong gocg vo1 huong cua trong luc (c6 nghia la duong day doi), va khi
d6 tia ngdm s& nam ngang, va may sé dugc xem nhu da duoc diéu chinh
chinh x4c. C6 hai thao tac trong viéc can bang:

- truc 6ng thuy phai duoc dit vudéng goc véi truc ding ciia may.

- tia ngam nam ngang phai song song vai truc 6ng thuy.

5.1. PROCEDURE IN LEVELLING:
1. Tir moi:
« Respectively: [ris'pektivli]: adv: tach biét ra; theo thtr tuy dinh san,
lan luot
2. Bai doc:

The basic operation is determination of the difference in level between
two points. Consider two points A and B as shown in figure 5.1. Set up the
level, assumed to be in perfect adjustment, so that readings may be made
on a staff held vertically on A or B in return. If the readings on A and B
are 3.222m and 1.414m respectively (fig. 5.1.a), then the difference in
level between A and B is equal to AC, 1.e. 3.222 — 1.414 = 1.808 m, and
this represents a rise in height of the land at B relative to A. If the reading
at B is greater than at A (fig. 5.1.b), say 3.484m, then the difference in
level would be 3.222 — 3.484 = -0.262m, and this would represent a fall in
the height of the land at B relative A. Thus, we have that in any two
successive staff readings:

2" reading less than 1% represents a rise

2" reading greater than 1% represents a fall
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If the actual level of one of the two points is known, the level of the
other may be found by either adding the rise or subtracting the fall, e.g. if
the level at A is 128.480 m above datum then:

a. Level at B=Level at A + Rise

=128.480 + 1.808 = 130.288 m above datum
b. Level at B = Level at A — Fall
=128.480 — 0.262 = 128.218 m above datum

3. Dich:

Thao tac do thuy chuén:

Thao tac co ban la vi¢c xac dinh chénh cao gitra 2 diém. Xét 2 diém A
va B nhu trong hinh 5.1. Thiét 12p tram may, gia st nhu da dugce can béng
chinh xac, cac sb doc co thé duge thuc hién trén mot mia duoc dung
thang dimg & A hay B. Néu s6 doc & A va B 1an luot 12 3.222m va 1.414m
(hinh 5.1.a), thi chénh cao gita A va B la AC, c6 nghia la 3.222 - 1.414 =
1.808m, va diéu nay dién ta sy ting do cao cuia mit dat ¢ B so voi A. Néu
s6 doc ¢ B 16n hon s6 doc & A (hinh 5.1.b), vi du nhu 3.484m, thi chénh
cao s& phai la: 3.222 - 3.848 = -0.262m, va diéu nay dién ta su giam do
cao mit dat ciia B so voi A. Nhu vay, 0 hai s6 doc trén mia lién tiép:

- néu s doc mia 2 nho hon mia 1 thi dién ta chénh cao ting

- néu s doc mia 2 16n hon mia 1 thi dién ta chénh cao giam.

Néu d6 cao thuc té cua 1 trong 2 diém d3 biét, thi do cao diém con lai
c6 thé im duoc bang cach cong thém chénh cao ting hay trir di chénh cao
giam, vi dy, néu d6 cao & A 1a 128.480m so v&i mat thiy chuan thi:

a, 40 cao & B =d06 cao & A cong v4i phan tang

b, d6 cao & B =d0 cao & A trir di phan giam

5.2. USERS OF LEVELLING:
1. Tor moi:

« Apart (from): pre: [o'pa:t]: loai trir, ngoai ra

o Deal: v: (dealt): [di:]]: deal with sb/sth: giai quyét, xt li

- Contouring: v& duong dong murc
2. Bai doc:

Apart from the general problem of determining the difference in level
between two points, which has already been dealt with, the main uses of
levelling are:

- The taking of longitudinal sections.
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- Cross-section.

- Contouring.

- Setting out levels.

3. Dich:

Ngoai trir bai toan thong thuong 1a xac dinh chénh cao gitta hai diém,
cai ma da duoc dé cap, thi tng dung chinh cua thuy chuan la:

- Thanh lap mat cat doc

- Mt cat ngang

- Do v& duong dong mirc

- B6 tri cac yéu tb do cao
5.2.1. Longitudinal sections:

1. Th moi:

« Invariably: [in'veariabli]:pre: lu6n ludn van vay, luc nao cung vay

« Propose: [pra'pouz]: v: dé nghi, dé xuat, dy dinh

« Adequate: ['edikwit]: adj: twrong ing, xtng dang, thich hop

« Dependent: [di'pendent]: Cach viét khac: dependant [di'pendont]: n

adj: dependent on/upon sth/sb: dua vao

- Gradient: ['greidjont]: n: doc, d6 doc

« Edge: [ed3]: canh, bo, go, dinh

. Ditch: [dit]]: n: hao, ranh, muong

e Pond: [pond]: n: ao

e Distort: [dis'to:t]: v: van veo, bép meo, lam meo mo; bép meo,

xuyén tac (su vigc...)

« Bear in mind = pay attention to = keep in mind: cha y, ghi chi

e Build up: tao ra

« Benchmark: ['bentfma:k]: n: diém d6 cao, mdc d6 cao, mdc kiém tra

. Back sight: ['baksait]: n: sy ngdm nguogc, sy ngim tro lai, ngam

phia sau

« Foresight: ['fo:sait]: n: huong ngam phia trudc

o Occur: [o'k3:(r)]: v: xay ra, xuat hién, tim thay

« Collimation: [,koli'meijn]: n: duong chuan truc, tia ngim nim ngang
2. Bai doc:

A example of such a section has been given in fig. 5.2 from which it
will be seen that the object is to reproduce on paper the existing ground
profile along a particular line — often, though not invariably, the center
line of existing or proposed work, e.g the center line of railway, road or
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canal. Staff reading to 0.01 m should be generally adequate for this
purpose.

The accuracy with which the ground profile is represented on the
section is dependent on the distance between staff stations, and this in turn
depends on the scale of the section. As a general basis, however, levels
should be taken at:

- Every 20m.

- Points at which the gradient changes, e.g top and bottom of banks.

- Edges of natural features such as ditches, ponds, ECT.

The sections are usually plotted to a distorted scale, a common one for
roadwork being 1/500 scale horizontal and 1/100 vertical.

The following points should be borne in mind during the actual
levelling, particularly when levelling long section, to avoid build up of
erTor:

- Start the work from a benchmark if possible, and make use of any
nearby bench marks, which lie within the length being leveled.

- Try to keep backsights and foresights equal in length to minimize
errors which will occur if the line of collimation is not parallel to bubble-
tube axis.

- Take the final foresight on a bench mark or, better, close back on the
starting point.

3. Dich:

Mot vi du vé mat cit doc duge thé hién & hinh 5.2, ma & do, né sé& thuc
hién muc dich 1a thé hién trén giéy ban v& mat dat ty nhién doc theo
nhitng duong dac biét, mac du khong phai luén luén la nhu vay, tim
duong cua nhitng cong trinh da c6 hodc cong trinh dé xuat, vi du nhu truc
duong xe lira, duong giao thong hay kénh muong. S6 doc trén mia dén
0.01m nhin chung la phu hop v61 muc dich trén.

Do chinh xac cia hinh anh mit dat duoc miéu ta trén mit cat 1a phu
thudc vao khoang cach gitra hai diém dit mia, va theo do phu thudc vao ti
1é cia mit cét. Tuy nhién, vé co ban, d6 cao can dugc thé hién:

- Mdi khoang cach 20m.

- Cac diém c6 su thay d6i d6 dbc, nhu dinh va day cia bo song.

- Canh cta céc doi tuong tu nhién nhu ranh nudc, ao, v.v

Mt cat thuong dugc ve vai ti 1€ khac nhau, mot ti I¢ thong thuong cho
duong giao thongla 1/500 véi ti 1€ ngang va 1/100 voi ti 1€ ding.
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Nhing dlem sau can phai dugc cha y trong suot qua trinh do thuy
chuan thuc té, dic bi¢t 1a khi do thuy chuan mit cat dai, dé nham tranh
viéc tao ra cac sai so:

- Bat dau cong vige tur diém moc d6 cao Nha nudc néu co the, sir dung
tat ca cac moc bat ki gan d6 nam trong gi61 han do dac.

- Co gang gitr cho chiéu dai tia ngam trudc bang tia ngdm sau dé cho
sai s6 1a toi thleu cal ma s€ xay ra néu tia ngam nam ngang khong song
song véi truc 6ng thuy.

- Thuc hién tia ngém trude cudi cung vé mbc dd cao Nha nudc, hay, tbt
hon, khép n6 vé diém bat dau.

5.2.2. Cross-section:
1. Th moi:

« Narrow: ['nerou]: adj: chat hep, eo hep, hep / v: lam cho hep lai

» Sewer: ['su:9]: n: céng ranh

- Pipeline: ['paiplain]: n: duong éng dan

« Trench: [trent|]: n: rinh, muong / v: dao rinh, muong

« Embankment: [em'bankment]: n: d¢; duong dap cao (cho xe lua...)

» Spacing: ['speisin]: n: su phan doan

- Constant: ['konstont]: adj: khong thay d6i, bat bién, lién mién khong

dut

- Earthwork: ['o:0wa:k]: n: cong viéc dao dip

- Compact: [kem'paekt]: n: sy thoa thuan, hop déng / adj: ran chac,

chéc nich; chen chiic / v: 1am cho ran chac, co ‘dong lai

« Judicious: [d3u:'difos]: adj: dung din, sang sudt
2. Bai doc:

Works of narrow width such as sewers and pipelines require only one
line of levels along the center line of the proposed trench, since there will
generally be little change of the ground surface level over the proposed
width. Wider work, however, such as roads, railways, embankments, ECT,
will necessitate the use of ground on either side of the center line and
information regarding relative ground levels is obtained by taking cross-
sections at right angles to the center line. The longitudinal spacing of the
sections depends on the nature of the ground, but should be constant if
earthworks are to be computed. A spacing of 20m is common.
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It 1s common to plot cross-section to natural, 1.e undistorted, scale and,
since only the ground profile and a limited depth are required, the plots
can be kept compact by judicious choice of datum or base height.

3. Dich:

Nhiing cong viéc trén pham vi hep nhu cong rinh hay dudng ong dan
chi yéu cau mot duong thuy chuan doc theo tim dudng cua ranh muong,
do nhin chung chi c6 mot chit thay doi ctia d6 cao mit dat trong pham vi
dé xuat. Tuy nhién, & nhiing cong trinh rong 16n hon nhu dudng gia
thong, duong sat, dé dép cao,... s& can thiét sy st dung trén mat dat ca céac
canh cta tryc duong va cac thong tin yéu cau lién quan do cao twong d6i
ctia mat dat dugc thu nhan boi mat cat ngang & goc vudng clia truc duong.
Khoang cach cua mat cat ngang phu thudc vao cac dac tinh ctia mat dat tu
nhién, nhung né nén duoge gitt nguyén khong thay d6i néu cong viée dao
dap duoc yéu cau dé tinh toan. Thong thuong khoang cach 1a 20m.

Thong thudng, mit cit ngang duge v& mot cach ty nhién, co nghia 1a
khong str dung ti 1€, va do chi co bé mat ty nhién va do sau 2161 han duogc
yéu cau, ban vé can dugc thuc hién véi viée lua chon ding mat thuy
chuan hay d¢ cao chuén.

5.2.3. Contouring:
1. To moi:

 Join: [d30in]: v: ndi lién, tham gia, that chat

. Altitude: ['eltitju:d]: n: dd cao (so v6i muc nudc bién)

« Dotted line: dudng danh dau cham (...), duong nét dut

« Distinctive: [dis'tinktiv]: distinctive of sth: phan biét véi céi gi

« Overlay: ['ouvalei]: n: su che phu

- Successive: [sok'sesiv]: adj: lién tiép, lién tuc, ké tiép

« Vertical interval: khoang cao déu

» Photogrammetric: (thuoc) do anh

- Interpretation: [in,ta:prt teifn n: phép ndi suy

« Steep: [sti:p]: adj: déc, déc dung; nhanh (tang, giam) / n: suon déc;

chét 1ong dé ngdm / v: ngam vao nudc, dam chim

« Flatten: ['flaetn]: adj: phang, yén tinh

o Circuit: ['sa:kit]: n: chu vi, duong vong quanh
2. Bai doc:

A contour is a line joining points of equal altitude. Contours lines are
shown on plans as dotted lines, often in distinctive colour, overlaying the

Sv:Vii Duy Dong Lép:Tric Dia C - K53 -



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

details. The vertical distance between successive contours is known as the
vertical interval, and the value of this depends on the scale of the plan and
the use to which the plan is to be put. For example, a 1/5000 plan prepared
by photogrammetric methods for the planning of highway project may
have contours at Sm intervals.

As regards the interpretation of contours, when they are close together,
steep gradients exist, and as they open, the gradients flatten. A contour
line must make a closed circuit even though not within the area covered
by the plan.

3. Dich:

Puong dong mirc 14 mot dudng ndi lién cac diém co cung do cao.
Puong dong mirc duge thé hién trén ban vé bang dudng nét dut, thudng
duoc phan biét bang mau sic, chong phil vé mat chi tiét. Khoang cach
dung gitra 2 duong dong muc lién tiép dugc goi 1a khoang cao déu, va gia
tri ctia nd quyét dinh trén ti 1& cta ban v&, va voi sir dung né. Viduy, mot
ban v& 1/5000 dugc thanh lap boi phuong phap anh s6 phuc vu cho dy an
duong cao toc co thé co du’O’ng dong mirc co khoang cao déu 1a Sm.

C6 lién quan dén phép noi suy duong ddong mirc, khi chung lai gan
nhau, ton tai doc ding, va néu ching xa nhau, dia hinh tuong doi b:lfmg
phang. Mot dudng dong mirc nén tao thanh mot dudng tron khép kin mic
du khéng gi61 han khu vuc bao phu béi ban ve.

5.2.4. Gridding:

1. To moi:

Gridding: n: lu61 6 vudng

Ideal: [ai'diol]: adj: 1i tudng

Comparatively: [kem'parativli]: adv: twong doi

Site: [sait]: n: vi tri, chd

Accord: [o'ko:d]: n: sy phit hop / v: 1am cho hoa hop; chap nhan
2. Bai doc:

Gridding is the ideal method on the relatively flat land, especially on
comparatively small sites. Squares of 10 to 20m side are set out
(according to the accuracy required) in the form of a grid, and levels are
taken at the corners.

3. Dich:

Lud1 6 vuodng 1a mot phuong phép li tudng ¢ nhitng vung c6 dia hinh

tuong d6i bang phang, dic biét ¢ nhitng khu vuc ¢6 dién tich twong dbi
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nho. Nhitng 6 vudng c6 canh tir 10m dén 20m dugce bd tri (phu hop voi do
chinh xac yéu cau) tao thanh dang ludi 6 vuong, ma ¢ d6 do cao dugc do
& cac goc cua luoi.

EXERCISE:
1. What is the purpose of levelling?

Levelling is the operation required in the determination or, more
strictly, the comparison, of heights of points on the surface of the Earth.
2. Which is the basic equipment required in levelling?

The basic equipment required in levelling is:

- A device which give a truly horizontal line (the Level)

- A suitable graduated staff for reading vertical heights (the Levelling
Staf¥)

3. How must the levelling device be set up?

The levelling device must be set up so that its longitudinal axis is at
right angles to the direction of gravity, and the line of sight will then be
horizontal, assuming the instrument to be in correct adjustment.

4. Which adjustments of the level are required?

There are 2 adjustment required:

- The bubble-tube axis must be set perpendicular to the vertical axis.

- The line of collimation must be parallel to the bubble-axis.

5. Describe the procedure in levelling?

The basic operation is determination of the difference in level between
two points. Consider two points A and B as shown in figure 5.1. Set up the
level, assumed to be in perfect adjustment, so that readings may be made
on a staff held vertically on A or B in return. If the readings on A and B
are 3.222m and 1.414m respectively (fig 5.1.a), then the difference in
level between A and B is equal to AC, i.e. 3.222-1.414 = 1.808m, and this
represents a rise in height of the land at B relative to A. If the reading at B
is greater than at A (fig 5.1.b), say 3.484m, then the difference in level
would be 3.222-3.484 = -0.262m, and this would represent a fall in the
height of the land at B relative A.

6. Mention the uses of levelling?

The uses of levelling:

- Determining the difference in level between two points

- The taking of longitudinal sections.
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- Cross-section

- Contouring

- Setting out levels.

7. How should the levels be taken to establish the longitudinal sections?

Levels should be taken at:

- Every 20m

- Points at which the gradient changes, e.g. top and bottom of banks.

- Edges of natural features such as ditches, ponds, act.

8. To avoid the buildup of error, what should one bear in mind?

To avoid the buildup of error, the following points should be borne in
mind:

- Start the work from a benchmark if possible, and make use of any
nearby benchmark, which lie within the length being leveled.

- Try to keep backsights and foresights equal in length to minimize
errors which will occur if the line of collimation is not parallel to bubble-
tube axis.

- Take the final foresight on the benchmark or, better, close back on the
starting point.
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Lesson 6: TRAVERSE SURVEY.

6.1. TYPES OF TRAVERSE:
1. To moi:

- Traverse: ['traeva:s]: n: duong chuyén

. Traversing: dudng chuyén da giac

- Fulfil: [ful'fil]: Cach viét khac: fulfill: v: dap umg, hoan thanh, thuc

hién

« Bearing: ['beorin]: n: gbc phuong vi, gbc dinh hudng

« Closed loop traverse: dudng chuyén khép kin

« Closed line traverse: dudng chuyén phu hop

« Unclosed traverse: dudng chuyén treo

« Previously: ['pri:viesli]: adv: trudc day

 Invariably: [in'veariabli]: adv: lu6n luén nhu vay, luc nao cling vay

« Carry out: tién hanh, thuc hién

« Trunk sewer: cong rdnh

« Perimeter: [pa'rimito(r)]: n: chu vi

o Tunnel: ['tanl]: n: duong hdm / v: ddo ham

. Reveal: [ri'vi:1]: v: boc 16, biéu hién, phat hién, kham pha

 Identify: [ai'dentifai]: v: nhan ra, nhan biét, nhan dang

e Order: ['0:d9]: n: loai, hang

« Leg length: chiéu dai canh

« Urban: ['a:bon]: adj: (thudc) thanh phd, & do thi
2. Bai doc:

Traversing 1s a method of control survey. A series of control points
(stations) each one being intervisible with its adjacent stations, will be
chosen to fufill the demands of the survey, the lines joining these stations
being the traverse lines. The survey then consists of the measurement of
angles between successive lines and the length of each line. Given the co-
ordinates of the first station and the bearing of the first line, the co-
ordinates of all successive points can be calculated.

If the figure formed by the lines closes at a sation, i.e. if they form a
polygon or it starts and finishes at points of known co-ordinates, then a
closed traverse has been obtained, the two being distinguished as a closed
loop traverse and a closed line traverse: A traverse starting at, say, station
A and ending at E which has not been co-ordinated previously, is called an
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unclosed traverse. Each type has its particular uses, but the closed traverse
is the more satisfactory figure since it is the easiest one to which to apply
corrections for the errors which invariably occur.

The unclosed traverse survey can be carried out when the survey is
comparatively long and harrow, such as that required for a trunk sewer,
pipeline, main trunk road or rail construction.

A closed traverse survey may be used for framework or surveys for
housing or factory sites, and determination of the perimeters of lakes, etc.
They may also have to be undertaken when setting out shafts to tunnels
which are being driven under build-up areas. The closed line traverse has
the advantage over the closed loop traverse in that mistakes in the
finishing co-ordinates and bearing should be revealed.

Traverse types are often indentified by either the equipment used or
their accuracy. A first-order traverse might have leg lengths of up to 50
km measured by microwave EDM and angles measured by a precise
theodolite, e.g Wild T3. On small sites, or in urban areas where visibility
is greatly restricted, leg lengths may be up to 250 m and measurement
could be by EDM or steel tape. The angles of the traverse might be
measured with a theodolite reading to 20 seconds.

3. Dich:

Duong chuyen da giac 1a mot phuong phap khong ché tric dia. Mot
loat cac diém khong ché (cac tram may), moi diém phai thong hudng voi
cac diém lién ké no, s€ duoc chon dé thoa mén cac yéu cau clia cong tc
do dac, cac canh nbi cac diém do6 tao thanh canh dudng chuyen Cong tac
do dac bao gom do goc gitra cac canh lién tiép va chiéu dai mdi canh. Néu
cho toa d¢ cua diém dau tién va phuong vi cua canh dau, ta c6 thé tinh ra
toa d0 cta tat ca cac diém lién tlep.

Néu do hinh co dang cac canh khép kin tai mét diém, co nghia la néu
ching tao thanh mdt da giac, hay n6 bat dau va két thuc tai nhirng diém da
biét toa do, ta s& thu duoc duong chuyén khép kin. C6 2 loai duong
chuyén 14 dudng chuyén khép kin va dudng chuyén phu hop. mot duong
chuyén bat dau tai A va két thuc tai E ma toa do chua duge xac dinh thi
duoc goi 1a duong chuyén treo. Mdi dang c6 nhitng Gng dung riéng cia
nd, nhung duong chuyén khép kin 1a d6 hinh phu hop hon, vi né dé dang
nhat trong viéc 4p dung viéc hiéu chinh sai s6 co thé xay ra.
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Puong chuyén treo ¢ thé duoc thuc hién khi do dac nhirng khu vuc
tuong dbi dai va hep, nhu 1a yéu cau vé cong ranh, duong ong dan, tuyén
duong chinh hay xdy dung duong sit.

Puong chuyén khép kin dugc sir dung trong ludi co so hay do dac ¢
khu vyc nha & hay vi tri cac nha may, va xac dinh chu vi cta cac ho....
Chung ciing ¢6 thé duoc thuc hién khi bb tri cac ham 10, duong ham chay
duoi khu vye xay dung. Dudng chuyén phu hop co uu diém hon duong
chuyén khép kin & chd sai sO cia toa do diém cudi va phuong vi cudi
duogc phat hién.

Cac dang duong chuyén duoc nhan biét boi ca thiét bi st dung hay do
chinh xac cta chung. Pudng chuyén hang I co thé c6 chuyén dai canh 1én
t61 50km, duge do boi may do dai dién tir song ngan va goc dugce do bai
may kinh vi chinh xac, vi du nhu Wild T3. O khu vuc nho, hay khu vuc
d6 thi, noi tim thong hudéng bi han ché dang ké, chiéu dai canh c6 thé 1a
250m va dugc do bdi may do dai dién tor hay thudc thép. Cac gboc cua
duong chuyén c6 thé duge do bang may kinh vi c6 do chinh xac doc s 1a
20”.

6.2. CHOICE OF STATIONS:
1. To moi:

e Aim: [eim]: n: muc dich, muc tiéu / v: hudng vao, tap trung vao

- Subsequent: ['sabsikwont]: adj: dén sau, theo sau, xdy ra sau / pre:

tiép theo

« Instance: ['instons]: n: vi du

« Pick up: d4nh dau

. Suggest: [so'd3est]: v: dé nghi, dé xuat

« Contain: [kon'tein]: v: bao gdom

« Whenever: [wen'eva]: adv: khi nao

« Displacement: [dis'pleismont]: n: su dich chuyén
2. Bai doc:

The stations should be chosen with the requirements of the survey in
mind, aiming for good visibility between stations and bearing in mind any
subsequent setting out. When survey land for a housing site, for instance,
the traverse lines will be used for picking up much of the detail to be
plotted, so that they will follow the perimeter of the site. The legs should
be of approximately equal length and it is suggested that no traverse
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should contain more than ten legs before closing, whenever possible.
Stations when chosen should be placed in such a way that there will be no
displacement.

3. Dich:

Céc diém duoc chon theo yeu cau cua viée do dac, nham muc dich 1a
thong hudng tét giita cac diém va bd tri phuong vi dudng chuyén. Khi do
dac ¢ khu vuc nha ctra chéng han, cac canh cua duong chuyén s€ duoc su
dung dé danh dau diém chi tiét phuc vu do v& ban do, do d6 nod sé bao
quanh vanh dai ctia khu vue.Céc canh cua duong chuyén c6 chiéu dai xap
xi bang nhau va sd canh cau duong chuyén nén nhé hon 10 canh trudce khi
khép vé mot diém, néu c6 thé. Cac diém dugc chon phai nam & nhirng noi
khong bi dich chuyén.

6.3. LINEAR MEASUREMENT:
1. T moi:
« Standardization: [,stendadai'zei/n]: Cach viét khac: standardisation:
n: su tiéu chuan hoa; su lam thanh chinh quy
2. Bai doc:

Traverse line will normally be measured by EDM instruments with
direct correction to the horizontal. Where this is not possible,
measurements can be made by steel band applying the full range of
standardization corrections.

3. Dich:

Canh duong chuyen thuong dugc do bang may do dai dién tr vdi su
hi¢u chinh tryc tlep vé mit nam ngang. Néu khong the su dung may
EDM, tri do ¢6 thé dugc do bang thudce thép va st dung s6 hiéu chinh vao
chuan héa toan bd khoang cach.

6.4. ANGULAR MEASUREMENT:
1. T moi:
« Internal: [in'ta:nl]: adj: bén trong, ndi dia, bén trong co thé
» Proceed: [pro'si:d]: to proceed to sth: tién 1én, di dén; to proceed
with sth: bat dau hodc tiép tuc cai gi; to proceed from sth: xuat phat,
bat nguon tir; to proceed against sb: kién ai
« Wheel: [wi:l]: v: chuyén dong vong tron / n: banh xe; su chuyén
dong vong
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« Occupy: ['pkjopai]: v: chiém dong, chiém giir

» Advisable: [ad'vaizabl]: ad;j: thich hop

« Sequence: ['si:kwons]: n: chudi

« Comprise: [kom'praiz]: v: bao gbm

« Separate: ['seprot]: adj: khac nhau, ri€ng biét / v: 1am cho tach roi

« Probably: ['probobli]: adv: hau nhu chic chin

- At (the) most: toi da
2. Bai doc:

If internal angles are being read, it is usual to proceed from station to
station round the traverse in an anti-clock wise direction. Staring at A, fig
6.2 the instrument will be directed to F, the back station, and then wheeled
to the fore station. The next station to be occupied will be B, where the
telescope is directed first on A and then on C. It is advisable to changed
face and zeros at each station, a suitable observing sequence being:

Observe back station, face left

Observe fore station, face left

Observe fore station, face right

Observe back station, face right

This comprises one set and the observer can now change the zero
setting and repeat the procedure as many times as required. The angles
may be booked in the field book on separate pages or, probably, at most,
two sets to the page.

3. Dich:

Néu do goc trong ctia duong chuyén, thong thuong 1a bat dau tir mot
diém dén mot diém khac trén dudng chuyén theo chiéu nguoc chiéu kim
dong ho. Nhu hinh 6.2, bat dau tir diém A, méay duoc dinh hudng toi F, 1a
tram mdy sau, va sau d6 quay vé tram truéc. Tram may ké tiép 12 & B, noi
6ng kinh hudng vé A trude roi quay vé C. O mdi tram may nén thay doi
ban d§ va gia tri ban dau, phu hop vai trinh tu do dac chuén sau:

Quan sat tram may sau, & ban do trai
Quan sat tram may trudc, 6 ban do trai
Quan sat tram may trudc, ¢ ban d phai
Quan sat tram may sau, & ban d6 phai

Trinh ty trén bao gom mot vong do va nguoi do co thé thay d6i gia tri
quy 0 va lap lai thil tuc do trén cho dén khi du s6 vong yéu cau. Cac goc
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c6 thé duogc ghi vao s6 do ngoai nghiép ¢ cac trang riéng biét, hay tdi da,
hai vong trén mot trang.

6.5. TRAVERSE ADJUSTMENT AND COMPUTATION:
1. To moi:

« Schematically: [ski:'metikli]: adv: dudi dang gian d6, dudi dang

bicu do

o Abstract: ['abstraekt]: adj: li thuyét, triru tuong / n: ban tém tat; vé

mat 1i thuyét / v: triru tugng hoa

- Distribute: [dis'tribju:t]: v: phan bd, phan phat; phan loai
2. Bai doc:

The first example is the closed loop traverse shown schematically in
Fig 6.3 and an abstract of the data is given in table.

Having observed the lengths of the lines and angles of a closed
traverse, the unavoidable errors that occur in the data must be determined
to find if they are acceptable, if so, the misclose must be distributed
between the observations.

3. Dich:

Vi du dau tién vé dudng chuyén khép kin dugc thé hién ¢ hinh 6.3 va

bang tom tit cac so liéu dugc cho & bang sau:

L
A ] by gjj Canh Goc trong trung | Chiéu  dai
8, binh (m)
Ly o' |AB [(64)] 94 10 00 103.40
BAJ® 6 |BC |(8s)|178 19 00 157.25
Sk b CE |(0c)|118 21 45 143.36
¢ =L EG |(0g) | 94 42 25 169.08
Hinh 6 3 GJ |(8g) | 158 07 30 176.74
JL  [(8) | 89 03 55 110.60
Ta di do chidu dai LA (00 167 15 50 140.83

cua cac canh va goc cua duong chuyén khép kin, cac sai so0 khong tranh
duogc xuat hién trong céc tri do phai dugc xac dinh dé tim ra néu ta thira
nhan chiing, néu vat, sai so6 khép phai dugc phan bo vao cac tri do.

6.6. ANGULAR MICLOSURE:
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1. Tor moi:

 Intenal angle: gbc trong

« Whereas: [,wear'ez]: nhung nguoc lai, trong khi; xet vi

 Lie: [lai]: v: nam, nam nghi
2. Bai doc:

The internal angles of a closed loop traverse should sum to (n-2).180°.
where n is the number of stations. Table 6.1 shows that the sum of the
seven angles in the traverse sum to 900° 00’ 25” whereas their sum should
be.

(7-2).180° = 900°00°00. The traverse has an angular mosclose of 25”
which lies within the acceptable limits, so that this misclose can be
distributed to angles.

3. Dich:

Cac goc trong cua mot duong chuyén khép kin phai co tong bang
(n-2).180°, voi n 1a sb diém do. Bang 6.1 chi ra rang tong 7 goc trong
duong chuyén 1a 900° 00°25”, trong khi tong ctia chting phai 1a (7-2) .180°
= 900° 00°00”. Puong chuyén c6 sai s6 khép goc 1a 25” nam trong gidi
han cho phép, do d6 sai s6 khép duoc phan déu t6i cac goc.

6.7. CALCULATION OF BEARING:
1. T moi:

« Assumed bearing: phuong vi gia dinh

o Refer: v: [ri'fa:]: chi dan, tham khao

- Dotted line: dudng danh dau cham (...)

« Meridian: [ma'ridion]: n: kinh tuyén

« Minus: ['mainas]: pre: trir, am, thiéu, khong c6 / adj: trir, am

- Inspection: [in'spek/n]: n: su xem xét ki, kiém tra, thanh tra

« Case: [keis]: n: truong hop
2. Bai doc:

Staring with the known or assumed bearing of one line, the whole-
circle bearings of all other lines must be determined.

Referring to fig 6.2 the mean internal angles are found to be 04, 05, ect,
while the whole-circle bearing of AB has been determined as aag.
Conditions at B, fig 6.2 are reproduced in fig 6.4, the dotted line through
being the north-south meridian NBS.

Therefore: opc = oag + 05 — 180°
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i.e. the whole-circle bearing of BC is given by the sum of the whole-
circle bearing of AB and the internal angle at B minus 180°. Inspection of
C shows that the whole-circle bearing of CD, which equals acpis given by
the sum of the whole-circle bearing of BC (ac) and the internal angle at C
(0c) plus 180°. To summarize, then, for the general case, to determine the
whole-circle bearing of line at a station:

- Add the included angle at the station to the whole-circle bearing of the
previous line.

- If the sum obtained is below 180°, then add 180°to it (i.e. as for line CD)
- If the sum exceeds 180°, then reduct 180° from it (i.e. as for line BC)

3. Dich:

Xuat phat tr phuong vi da biét hodc phuong vi gia dinh ctia mét canh,
ta ¢ thé xac dinh duoc phuong vi cua tat ca cic canh khac.

Tham khao hinh 6.2, cac goc trong do dugc 1a 04, 05, ... vo1 goc phuong vi
ciia AB dugc xéc dinh 12 aas. Dicu kién tai B, hinh 6.2 dugc thé hién &
hinh 6.4, cac dudng danh dau chdm qua kinh tuyén Bac Nam.

Vi vay: oas = 01 + 0 -180°, ¢6 nghia 1a phuong vi & BC dugc dua ra
bang téng cua goc phuong vi AB va goc trong tai B trur di 180°. Xét tai
diém C ta thay phuong vi ctia CD la Olcp bang tong cua phuong vi BC va
goc trong tai C cong vo1 180°. Tong két lai, trong truong hop tong quat,
dé xac dinh toa do mot canh tai mot tram mdy ta lam nhu sau:

- Cong gla tr1 gbc trong cua tram may véi phuong vi canh truoec.

- Néu tong thu duoc nho hon 180° thi cong thém 180° vio nd (nhu canh
CD).

- néu tong thu duoc 16n hon 180° thi trir di 180° tir tong d6 (nhu canh
BC).

6.8. EASTING AND NORTHING DIFFERENCES:
1. To moi:
« Reach: [ri:tf]: n: pham vi/ v: vuon ra, voi léy; hoan thanh, dat duoc
« Derive: [di'raiv]: v: nhan duoc tir, xuat phat tir, bat ngudn tir
o Algebraic: [,zldzibreiik]: Cach viét khac: algebraical:
[,&ldzi'breiikal]: adj: dai s6
2. Bai doc:
In the position reached the lengths of the lines are known, the internal
angles have been measured and adjusted, and whole-circle bearings have
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been calculated. The co-ordinates are derived form easting and northing
differences. Thus, the next step is to calculate the easting and northing
differences for each line of the traverse.

AE =1 sina

AN =1 cosa

Great care must be taken with the signs of the diffirrences since some
will be positive and some negative.

Since this traverse is in the form of a closed loop, the algebraic sum of
all the easting diffirences and all the northing differences should be zero.
I.e. the traverse should finish where it started. It can be seen that this is not
the case, the closing errors in the easting and northing directions being dE
and dN.

AB

. . . [
Correction to an easting difference AEag: Ve= dE'T

. . ) [
Correction to a northing differences ANag: V= dN. %

3. Dich:

O diém dau cta canh da biét chiéu dai, cac goc trong duge do va binh
sai, va cac goc phuong vi dugc tinh toan. Toa d6 thu dugc tir gia sb toa do
X va Y. Do vay budc tiép theo 1a tinh gia sd toa d6 ctia mdi canh cia
duong chuyén theo cong thic: AE =1 sina,

AN =1 cosa

Can phai cht y dau cua cac gia s6 toa do vi chung c6 thé am hoic
duong.

Do dufcmg chuyén c6 dang la duong chuyén khép kin, nén tong dai s6
cua cac gia sO toa 46 X va Y phai bang 0, nghia 1a duong chuyén phai ket
thic & diém bat dau. Co6 thé truong hop nay khong xay ra, khi d6 sai s6
khép cua huong X va 'Y 1a dE va dN.

4 A 2 \ * A Py l
SO hi¢u chinh va gia s6 toa d0 AEas: Ve =dE %

S4 hiéu chinh vao gia $6 toa d0 ANg: V= dN
EXERCISE:
1. What is meant by traversing survey?

Traversing 1s a method of control survey. A series of control points
(stations) each one being intervisible with its adjacent stations, will be
chosen to fulfil the demands of the survey, the lines joining these stations
being the traverse lines.
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2. Mention the types of traverse?

The types of traverse include the closed loop traverse, the closed line
traverse and unclosed traverse.

3. How should the stations be chosen?

The stations should be chosen with the requirements of the survey in
mind, aiming for good visibility between stations and bearing in mind any
subsequent setting out.

4. How can the lengths of the traverse lines be measured?

Traverse line will normally be measured by EDM instrument with
direct correction to the horizontal. Where this is not possible,
measurements can be made by steel band applying the full range of
standardization corrections.

5. Describe the procedure of measuring traverse angles?

6.1.3

6. What is meant by angular misclosure?
6.1.5
7. How can the bearings of the traverse lines be calculated?

The bearings of the traverse lines can be calculated:

- Add the included angle at the station to the whole-circle bearing of the
previous line

- If the sum obtained is below 180°, then add 180° to it.

- If the sum exceeds 180°, then reduce 180° from it.

8. Give the rules for the calculation of easting and northing differences?

The easting and northing differences would be expressed as:

AE =1 sina,
AN =1 cosa
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Lesson 7: GLOBAL POSITIONING SYSTEM (GPS)
7.1. INTRODUCTION:
1. To moi:

. Artificial: [,a:ti'filsl]: adj: nhan tao, khong tu nhién

« Simplify: ['simplifai]: v: lam don gidn, don gian hoa.

 State: [steit]: n: trang thai, tinh trang.

« Track: [trek]: n: theo doi

. Velocity: [vi'losati]: n: van toc, toc do

« Airborne: ['eabo:n]: n: trén khong.

« Unprecedented: [An'presidentid]: adj: chua timg c6, chua ting thay

 Attitude: ['etitju:d]: n: vi tri

« Parameter: [po'reemita(r)]: n: tham sb

- Configuration: [ken,figju'rei/n]: n: cau hinh

- Motional carrier: vt thé bay
2. Bai doc:

Global Positioning System (GPS) technology is a branch science of
Space Geodesy. The launch of the 1% artificial satellite on October 4™,
1975 results in a new era of Geodesy. The satellite Geodesy that makes
use of the signals transmitted by satellites to survey and describe the Earth
came into being in the mid 1960’s.

The GPS system consists of 3 major segments:

- A space segment, NAVSTAR satellites that transmit radio signals
(simplified as GPS signals) to navigation and positioning users;

- A control segment, ground-based equipment to monitor operation
states of GPS in-orbit satellites and update GPS signals;

- A user segment, GPS receiver that can receive passively, track,
convert and survey GPS signals to determine three-dimensional position,
velocity, and time for land, sea and airborne users anywhere in the world
with unprecedented accuracy, even three-dimensional attitude parameters
of a motional carrier.

Figure 7.1 summarizes the configuration and operational bases of
above three segments.

3. Dich:

Cong nghé dinh vi toan cau (GPS) 13 mot nhanh cua trac dia khong

gian. V¢ tinh nhan tao dau tién dugc phong vao 4/10/1975 d3 md ra mot

Sv:Vii Duy Pon Lép:Tric Dia C - K53
y Dong



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

ki nguyén mai cho tric dia. Trac dia vé tinh truyén cac tin hiéu béng Ve
tinh dé do dac va mo ta Trai dat duoc dua vao st dung vao gitra nhitng
nam 1960.

Hé théng dinh vi toan cau GPS bao gé)m 3 doan chinh:

- Poan khong gian, vé tinh NAVSTAR truyén tin hi¢u radio (goi don
gian 13 tin hiéu GPS) dé doa hang va xéac dinh vi tri cia nguoi sir dung.

- Poan diéu khién, cac thiét bi dit trén mat dit dé theo doi tinh trang
hoat dong cua cac vé tinh GPS trén qui dao va cap nhat tin hi¢u GPS.

- PBoan st dung, cdc may thu GPS c6 thé thu nhan mot cach bi dong,
theo ddi, chuyén ddi va do dac tin hiéu GPS dé xac dinh toa do 3 chiéu,
van toc va thoi gian cia cac may thu trén mit dat dudi bién va trén khong
& bat ki dau trén thé 2161 vo1 do chinh xac chua tirng c6, tham chi ca cac
tham sd vj tri 3 chiéu cta céc thiét bi van chuyén.

Hinh 7.1 tom tét ciu hinh va hoat dong co ban cua 3 doan trén.

7.2. THE SYSTEM DESIGN AND IMPLEMENTATION:
7.2.1. The space segment:
1. Tir moi:
- Provide: [pra'vaid]: v: cung cép, cung tng
« Civilian: [si'viljon]: n, adj: dan sy, dan thuong
- Constellation: [,konsta'leijn]: n: chom sao
« Spare: [spea]: n: du tri
« Incline: [in'klain]: n,v: nghiéng, doc
« Equator: [i'kweito]: n: xich dao
« Nominal: ['nominl]: n: danh nghia
» Corresponding: [ koris'pondin]: adj: twong trng, trng vi
« Semimajor axis: ban truc 16n
 Period: ['piariad]: n: thoi ki, giai doan, chu ki
« Pseudo-random: gia ngau nhién
 Predict: [pri'dikt]: v: du bao
« Ephemeris: [i'femoris]: n: lich v€ tinh
- Atmospheric: [,@tmos'ferik]: adj: thugc khi quyén
« Propagation: [,propo' gelfn] n: truyen ba
2. Bai doc:
After launching the first test GPS satellite on February 22", 1978 the
engineering development phase came into operation.
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At present, twenty-six operation satellites in orbits can provide the
navigation and positioning service for military and civilian users.
According to the original plan, the GPS constellation contains 21
operation satellites plus 3 in-orbit spares (fig.7.2)

The operation satellites are arrayed in 6 orbit planes inclined 55 degrees
to the equator. Each orbit is circular with the nominal altitude of
20,200km, corresponding to about 26,600km for the semimajor axis. The
corresponding orbital period is twelve sidereal hour, one half of the
Earth’s period of rotation. Each satellite transmits two frequency signals
for navigation and positioning: L, on 1575.42 MHz and L, on 1227.60
MHz. The carrier signals are modulated by two pseudo-random noise
(PRN) codes and a navigation message that includes a predicted satellites
ephemeris, atmospheric propagation correction data, satellite clock error
information and satellite health data.

3. Dich:

Sau khi phong vé tinh thir nghiém dau tién vao 22/2/1978, thoi ki phat
trién cua viéc ung dung ki thuat da chinh thirc di vao hoat dong.

Hién nay, 26 v¢€ tinh dang hoat dong trén quy dao cé thé cung cép cac
thong tin dao hang va dinh vi phuc vu cho quan d61 va dan sy. Theo ké
hoach ban dau, vé tinh GPS bao gém 21 v¢ tinh hoat dong va 3 v¢ tinh dy
trit.

Cac vé tinh hoat dong duoc phan bd trong 6 miat phang quy dao
nghiéng 55 do so vaéi xich dao. Mbi quy dao 13 mot vong tron ¢6 dd cao
danh nghia 1a 20,200km, tuong ung la khoang 26,600km so v61 ban truc
16m. Chu ki quy dao tuong ing la 12h thién van, tuong img v&1 mot nira
chu ki quay cua Trai dat. Mdi vé tinh truyén 2 tan sd song phuc vu dao
hang va dinh vi: L, véi tan s6 1575.42MHz va L, véi tan s6 1227.60MHz.
Tin hiéu séng tai dugc diéu bién boi 2 ma nhidu gia ngdu nhién va mot
thong tin dao hang bao gdm mot lich vé tinh du bao, s6 hiéu chinh dir liéu
lan truyén trong khi quyén, thong tin vé sai s dong ho vé tinh va tinh
trang v¢ tinh.

7.2.2. The control segment:
1. T moi:

- Consolidate:[ken'solideit]: v: thong nhat

« Behavior: [bi'heivjs]: n: phan trng, cach hoat dong

« Inject: [in'd3ekt]: v: truyén
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» Broadcast: ['bro:dka:st; 'bro:dke:st]: n,v: quang ba

 Gather: ['gaeds]: n: tap hop

. Relay: [ri'lei]: v: tiép Am (mot chwong trinh), truyén
2. Bai doc:

The control segment includes a master control station (MCS) at the
consolidated Space Operation Center at Colorado Spring, and a number of
monitor stations, located throughout the world, such as the stations on
Diego Garcia, Ascension Island, Kwajalein and Hawaii (Fig. 7.3).

The purpose of control segment is to monitor the health of GPS
satellites, determine their orbits and behavior of their atomic clocks, and
inject the broadcast message into GPS satellites. The monitor stations
passively track GPS satellites, gather ranging data from GPS signals and
relay them to the MCS where they are processed to determine satellite
position and signal data accuracy. The MCS updates the navigation
message (simplified D-code) of each satellite and relays this information
to the ground injecting stations that transmit it to GPS satellites. The
Ground injecting stations are also used to transmit and receive satellite
control information.

3. Dich:

Poan diéu khién bao gém mot tram diéu khién trung tam (MCS) dat tai
Trung tAm hoat dong khong gian thong nhat & Colorado spring, va mot so
cac tram theo doi, duoc dat & khép noi trén thé g101, nhu cac tram ¢ Diego
Garcia, Ascension Island, Kwajalein and Hawaii (H.7.3).

Muc dich ctia doan diéu khién 1a theo ddi tinh trang vé tinh, xac dinh
quy dao ctia chiing va cic phan tmg ctia déng hd nguyén tir, va truyén cac
thong tin dao hang dén cac vé tinh GPS. Cac tram quan trac theo ddi bi
dong vé tinh GPS, tap hop céc loai dir li¢u tir tin hi¢u v¢€ tinh va truyén
ching t&1 tram diéu khién trung tam, noi ching duoc xu li dé xac dinh vi
tri vé tinh va do chinh xac cia cac dit liéu cua tin hiéu. Tram diéu khién
trung tAm cap nhat thong tin dao hang (goi tat 13 D-code) ctia mdi vé tinh
va truyén cac thong tin nay t6i tram thu mit dat dé truyén né toi vé tinh
GPS. Tram thu mit dat cling dugc st dung dé truyén va thu nhan thong
tin ctia doan diéu khién vé tinh.

7.2.3. The user segment:
1. T moi:
« Static receiver: may thu tinh
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 Kinematic receiver: may thu dong

» Respect: [ri'spekt]: n: khia canh, chi tiét cu thé; sy tén trong, kinh

trong/ v: ton trong, kinh trong

o Imply: [im'plai]: v: ngu ¥, goi y mdt cach gian tiép

e Vehicle: ['viokl; 'vi:hikl]: xe ¢d

 Secretary: ['sekratri]: n: thu ki

. Vital: ['vaitl]: adj: séng con, can cho su song.

« Role: [roul]: n: vai tro

« Expect: [iks'pekt]: v: mong cho, trong doi

o Lack: [l=k]: v, n, adj: thiéu

« Terrain: ['terein]: n: dia hinh (DTM: mo hinh s6 dia hinh)

« Accomplish: [o'kompli[]: v: hoan thanh

» Overall: ['ouveara:1l]: adj, adv: toan di¢n, toan bo
2. Bai doc:

The user segment includes static and kinematic receivers designed to
different requirements of all military and civilian users. The static
receivers are used to determine fixed point positions where receiver
antennas do not move in respect to the Earth. The kinematic receivers are
used to determine motional carrier positions and velocities, even attitude
parameters, that is, GPS kinematic measurements imply that receiver
antennas are motional in spect to the Earth. The bodies build-in with GPS
receivers are defined as motional carriers, such as vehicle, ship, and low-
orbit spacecrafts. According to a different speed of the motional carrier,
the GPS kinematic measurements are divided into 3 modes of low, mid
and high states. The speed per second of the low mode is of several
meters; one hundred meters to hundreds of meters for the mid mode; and
several kilometers for high mode. Since the first commercial GPS
receivers for Earth surveying came into being in December 1982, GPS
receivers have being fast developed and extensively used by many
countries. For example, U.S Forces used 17,000 GPS receivers during the
Gulf War in 1991. The U.S Secretary of Defense, Mr. Richard Cheny
made the following comment in a report to U.S Congress, “The
NAVSTAR GPS played a vital role in the overall operation. The VII corps
sweep across the Western Desert was not expected by the Iraqis because
of the lack of terrain features and could not have accomplished without
GPS”.
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3. Dich:

Poan sir dung bao gobm may thu tinh va dong duoc thiét ké cho nhiéu
yéu cau khac nhau, phuc vu cho quan su va dan su. May thu tinh duogc su
dung dé xac dinh vi tri diém c¢6 dinh noi angten thu khong thé di chuyén
trén bé mit dat. May thu dong duoc st dung dé xac dinh vi tri cia vat thé
bay, van tdc, tham chi ca cac tham sd vi tri, do d6, céac tri do GPS dong
v6i danh nghia 1a cac may thu GPS chuyén dong trén bé mit Trai dat.
Khéi duoc thiét 1ap voi cac may thu GPS duoc dinh nghia nhu cac thiét bi
chuyén dong, nhu 13 xe ¢, tau thuyén va cac tau vii tru quy dao thap. Tuy
theo van tdc khac nhau cia cac thiét bi chuyén dong, tri do GPS dong c6
thé duoc chia ra 3 mtra d6 cham, trung binh va nhanh. Toc d6 mdi giay &
phuong thirc cham 1a vai mét; 1000 té1 vai trdm mét vd1 phuong thic
trung binh; va vai kilomet v6i phuong thirc nhanh. Ké tir khi céc thiét bi
GPS thuong mai dau tién dé do mit dat dugc dua vao sir dung vao
12/1982, cac may thu GPS da c6 budc phat trién nhagnh chong va dugc
stt dung rong rdi ¢ nhiéu qudc gia. Vi du nhu quan doi Mi da st dung
17,000 may thu GPS trong sudt cudc chién tranh ving Vinh nim 1991.
Thu ki cua Bo qudc phong Mi, ong Richard Cheny da dua ra loi nhén xét
sau trong ban bao cao giri 1én Quéc hdi Mi: “GPS dong vai tro séng con
trong toan bg hoat dong. Quan doan VII da can quét doc theo Sa mac phia
Tay ma khong bi nguoi I-rac phat hién bdi ¢ d6 thiéu cac thong tin dia
hinh va d3 ¢6 thé khong hoan thanh duoc néu khong c6 GPS”.

7.3. GPS STATIC POSITIONING:
1. Tu moi:

. Stationary: ['steilnari]: n, adj: khéng chuyén dong

« Carrier phase: pha song tai

« Trend: [trend]: n: hudng
2. Bai doc:

The static positioning is used to determine the position of a stationary
antenna relative to the Earth. GPS positioning bases on simultaneously
surveying the distances from the receiver’s antenna to each of several GPS
satellites. The measured distances are surveyed by the following methods:

- Pseudo range measurements with C/A-code and/or P-code;

- Carrier phase measurements;
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- Combination with pseudo range and carrier phase measurements (for
surveying the distances, not only to use PRN code, but also to use carrier
phase).

- For Earth surveying, the people do not use alone the pseudo range
measurements, but make use of the combination with both the pseudo
range and carrier phase measurements, so as to obtain a high accuracy for
GPS positioning. At present, there is a developing trend to use the
combination of the pseudo range and carrier phase measurements.

3. Dich:

Phuong phap dinh vi tinh dugc sir dung dé xac dinh vi tri twong hd cua
cac angten thu c6 dinh so véi Trai dat. Pinh vi GPS dya vao viéc do dong
thoi1 khodng céach tir cac ang ten thu té1 cac vé tinh khac nhau. Khoang
cach do dugc dugce do theo cac phuong phép sau:

- Bo khoang cach gia sir dung ma C/A va’/hodac ma P.

- PBo pha song tai

- Két hop do khoang cach gia va pha séng tai (dé do khoang cach,
khong chi str dung ma PRN ma con st dung pha song tai).

- Trong do dac mat dat, nguoi ta khong st dung riéng khoang cach gia
ma ngudi ta st dung két hop va khoang cach gia va pha song tai, do do
dat dugc dd chinh x4c cao trong dinh vi GPS. Hi¢n nay, c6 mdt xu hudng
dang phat trién 12 str dung két hop giita khoang cach gia va tri do pha song
tai.

7.4. GPS KINEMATIC SURVEYING:
1. Tu moi:

« Navigate: ['navigeit]: v: lai tau

 Effective: [i'fektiv]: adj: hiu qua

« Reduce: [ri'dju:s]: v: [am gidm

- Respectively: [ris'pektivli]: adv: 1an luot

- Calibration: [keeli'brei/n]: n: do

« Acquire: [o'kwaia]: v: thu dugc.

2. Bai doc:

So-called GPS kinematic surveying is the real-time measurements in
that the position, velocity and attitude of a receiver’s antenna vary with
the movement of a motional carrier. Versus the GPS static positioning, the
GPS kinematic surveying has the following features:
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- Different motional carrier, such as the vehicles driven on the land, the
ships navigated on the water-surface, air- and space-craft;

- Different navigation speed, such as 800m per minute for truck, 1.5km
per minute for train, 30km per minute for aircraft, 440km per minute for
satellites at the altitude of 800km.

- Different accuracy requirement form tens of meters to a few
centimeters;

- Fast measurements for real- time positions and velocities, such as
updated data rates of 1, 0.5, 0.1 and 0.02 second.

DGPS with the pseudo range.

Differential Global Positioning System (DGPS) can be used effectively
to reduce the accuracy loss of SA techniques on GPS measurements.
When performing DGPS surveying it is necessary to have two GPS
receivers installed respectively on a reference station and motional carrier.
There are two modes for DGPS surveying:

- Real-time calibration by means of a correction transmission from the
reference station to kinematic users so as acquire accurately real-time
positions of the motional carrier.

- Post-processing combination made use of GPS data of simultaneous
measurements from the reference station and kinematic user for data
processing in an office.

3. Dich:

Do GPS dong la tri do xtr li tirc thoi vi tri, van tdc va vi tri cta angten
thu khac nhau cua thiét bi chuyén dong. Khac véi dinh vi GPS tinh, do
GPS dong c6 cac dac trung sau:

- Khéc vé thiét bi chuyén dong, nhu la xe ¢ trén mat dat, tau thuyén
trén mit nudc, thiét bi khong gian va vii try;

- Khac vé tbc d6 dao hang, nhu 800m mdi phut véi xe tai, 1.5km mdi
phut véi tau hoa, 30km mdi phut véi thiét bi khong gian va 440km moi
phut véi ve tinh ¢ do cao 800km.

- Khac vé yéu cau do chinh x4c, tir hang chuc mét t&i vai cm.

- Po nhanh phuc vu dinh vi va xac dinh van tdc tire thoi, nhu cap nhat
dit liéu véi tan s6 1, 0.5, 0.1 va 0.02 s.

GPS vi phan véi khoang cach gia.

GPS vi phan c6 thé dugc str dung hitu hiéu dé lam giam anh huong cua
ki thuat nhiéu trong tri do GPS. Khi tién hanh do vi phan GPS can phai co
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2 may thu duogc thiét 1ap dong thoi ¢ tram tham chiéu va thiét bi chuyén
dong. Co 2 phu’O’ng thirc do GPS vi phan:

- Do thoi gian thyc boi phuong tién truyén s6 hiéu chinh tir tram tham
chiéu t6i may thu dong dé thu dugc vi tri tirc thoi chinh xac cia thiét bi
chuyén dong.

- Két hop xir li sau, st dung sd liéu do GPS cua céc tri do dong thoi tir
tram tham chiéu va may thu dong dé xu 1i dit liéu trong phong.

EXERCISE
1. Which segment does the GPS system consist of?

The GPS system consists of three major segments: the space segment,
the control segment, and the user segment.

2. State constellation and functions of the space segment?

The space segment includes 24 satellites arrayed in 6 orbit planes
incline 55 degrees to the equator. Each orbit is at the altitude of 20,200km.
Each satellite transmits 2 frequency signals for navigation and positioning.
3. State structure and operations of the control segment?

The control segment includes a master control station (MCS) at the
consolidated Space Operation Center at Colorado Spring, and a number of
monitor stations, located throughout the world, such as the stations on
Diego Garcia, Ascension Island, Kwajalein and Hawaii. The control
segment monitors the health of GPS satellites, determine their orbits and
behavior of their atomic clocks, and inject the broadcast message into GPS
satellites.

4. Mention some applications of GPS receivers?

The user segment includes static and kinematic receivers. The static
receivers are used to determine fixed point positions where receiver
antennas do not move in respect to the Earth. The kinematic receivers are
used to determine motional carrier positions and velocities, even attitude
parameters, that is, GPS kinematic measurements imply that receiver
antennas are motional in spect to the Earth.

5. Describe the GPS static positioning method?

The GPS static positioning method is used to determine the position of
stationary (fixed) points with respect to the Earth which bases on
simultaneously survey ranges from satellites to receiver antennas.

6. Describe the GPS kinematic positioning method?

7.4
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7. Is there any difference between static and kinematic positioning?
Yes. The differences between static and kinematic positioning are:
- Different motional carrier.

- Different navigation speed.

- Different accuracy requirement.

8. What’s DGPS?

Sv:Vii Duy Dong




R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

Lesson 8: MAP PLOTTING

1. T moi:

« Irrigation: [,iri'geiln]: n: su twé6i (d4t, rudng)

 Drainage: ['dreinid3]: n: su ti€u nudc

« Hydrographic: [,haidrou'graefik]: n: thiy van hoc

 Rural: ['ruoral]: adj: nong thon
2. Bai doc:

The methods of plotting described in this chapter are those employed in
mapping areas limited extent where the Earth’s surface is assumed to be
plane and all meridians are assumed to be parallel. These methods are
applicable to surveys for highways, railroad, and irrigation and drainage
system; to many topographic and hydrographic surveys; and to rural and
urban land system.

3. Dich:

Phuong phap vé ban d6 dugc miéu ta trong chuong nay duoc tién hanh
trong khu vyc do v€ gioi han, noi bé mit Trai dat dugc coi la phang va
cac kinh tuyén dugc xem la song song. Phuong phap nay duoc ap dung dé
do dac duong cao toc, duong sit va hé théng tudi tiéu trong do dac dia
hinh va thuy van, va dé do dac khu vuc d6 thi va nong thon.

8.1. PROCESS OF MAKING MAP:
1. To moi:
« Furnish: ['fo:nif]: v: cung cép
- Sense: [sens]: n: huéng, chiéu
« Reverse: [ri'va:s]: adj: ngugce, ddo nguoc
. Compilation: [,kompi'leiln]: n: sy bién soan
« Coordinatograph: may chuyén toa do
« Expeditiously: [,ekspi’ difssli adv: mot cach nhanh chong
- Expedite: ['ekspidait]: v: tién hanh, giai quyet
- Stereoscopic: [,sterios'kopik]: adj: noi, 1ap thé
« Principally: ['prinsapsli]: adv: phan 16n, chi yéu
« Visual: ['vilusl]: adj: su nhin, (thudc) thi giac
« Reconstruction: [,ri:ken'strAkfn]: n: sy dung lai, su tai thiét
- Analysis: [o'naelosis]: n, pl. analyses: su phan tich; phep phan tich
 Aecrial: ['eorial]: adj: trén khong

Sv:Vii Duy Pon Lép:Tric Dia C - K53
y Dong



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

» Complex: ['kompleks]: adj: phuc tap

» Terrestrial: [to'restrial]: adj: trén can, trén mat dat
2. Bai doc:

Regardless of their purpose of kind, maps are usually so plotted
features are shown in the same relative location that they occupy on the
ground, at a given scale. Hence the data of a survey furnish the
information that is necessary to plot the map, and the operations of
plotting are in a sense the reverse of the operations of surveying.

In general, the process of mapping involves the plotting, by more
precise method, of points of horizontal control which are generally
transmit stations and which may be traverse points, triangulation points, or
both, and the plotting, by less precise methods of features to these details
being given in the form of angles and distances from the lines and points
in the horizontal control system. The map complilation is made on a table
called coordinatograph.

Most maps are plotted wholly in the office from data taken in the fields,
but where conditions are favourable and the objects to be shown are
numerous, maps are often plotted more expeditiously in the field as the
survey progresses. As a general rule, the points of primary horizontal
control are plotted in the office, but often when details are mapped in the
field, points of secondary horizontal control are fixed on the ground only
as it becomes necessary to establish such points to expedite the location of
details.

Today, maps may be also made from photographs owing to the
advances made in the application of stereoscopic photography (two
pictures of the same area from different viewpoints), principally in vertical
photographs taken from an aircraft. This method permits the visual
reconstruction of a three-dimensional image of the area viewed. The
production of accurate maps from the stereoscopic study and analysis of
air photographs is the province of a photogrammetric specialist. Aerial
survey and mapping requires the use of very large complex and expensive
plotting machines (e.g Autograph — a precision plotter for aerial and
terrestrial photographs at all scale), but air survey provides the only
possible means of mapping large developed areas of the world.

3. Dich: Qua trinh thanh 1ap ban do:
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Bat ké voi muyc dich nao di nita, ban d6 thuong dé vé cac dic trung
duoc thé hién & moi twong quan vi tri diém trén mat dét v6i mot ti 16 nhat
dinh. Do do, céac dit liéu do dac cung cap thong tin can thiét dé do v& ban
d6, va cong viéc do v& dién ra theo chiéu hudng nguogc lai véi qua trinh
do dac.

Thong thuong, qua trinh thanh 1ap ban d6 bao gom viéc do v&, voi cac
phuong phap chinh xac hon, cac diém khong ché mit bang, cai ma thuong
duogc truyén tir cac tram va cé thé 1a diém duong chuyén, ludi tam giac,
hoac ca hai, va viéc do v€, voi do chinh xac thap hon, cac diém chi tiét
dic trung duge dua ra tir cac goc, khoang cach tir cic canh va diém cia
luoi khéng ché mat béng. Viéc bién tap ban do duoc thue hién trén mot
ban duogc goi 13 may chuyén toa do.

Phan 16n ban d6 dugce vé toan bd trong phong tu cac dir li¢u do dac
ngoai thuc dia, nhung ¢ nhiing noi c6 diéu kién thuan loi va ddi tuong
duoc thé hién nhiéu, ban dd thudng duoc v& nhanh hon & nhitng khu vuc
tién hanh do dac. Nguyén tac chung, cac diém khéng ché mat bang cap I
dugc vé ¢ trong phong, nhung thuong cac chi tiét dugc vé ngoai thyc dia,
cac diém khong ché mit bang cap Il duoc danh dau trén mat dat chi khi
né tré nén can thiét dé thanh 1ap vi tri cac diém chi tiét.

Ngay nay, ban d6 ciing c6 thé duoc thanh 1ap tir cac anh do nhiing tién
bd trong viéc tmg dung ciia phuwong phap do anh 1ap thé (hai anh chup
cing mot ving voi hai tAm chup khac nhau), phan 16n 13 anh thang ding
duoc chyp tur may bay. Phuong phap nay cho phép dung lai anh khong
gian ba chiéu cta khu vuc chup. San pham cua ban d6 chinh xé4c tir su
nghién ctru va phan tich lap thé ciia anh hang khong 1a linh vuc cia cac
chuyén gia anh. Po dac trén khong va thanh 1ap ban d6 yéu cau viéc sir
dung cac thiét bi do v& rat phirc tap va dat tién (nhu Autograph — mot may
do v& chinh xac phuc vu cho do anh trén khong va trén mat dat & tat ca
cac ty 18), nhung do dac trén khong chi c6 thé do v& cac ving rong 1on
trén thé gidi.

8.2.N OTES AND LEGENDS:
1. T moi:
« Explanatory: [iks'plenstori]: adj: c6 tinh giai thich, cé tinh thanh
minh
 Interpret: [in'to:prit]: v: giai thich, lam sang t6; dich
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« Brief: [bri:f]: adj: ngan gon, van tat; n: ban tom tat; v: tom tat lai
« Circumstance: ['so:komstons]: n: trrong hgp, hoan canh, tinh huéng;
chi tiét; nghi 18

- Conventional: [ken'venfonl]: adj: quy udc, thong thuong

- Partly: ['pa:tli]: adv: phan nao

» Astronomical: [,estro'nomiksl]: adj: thién van, v6 cung to 16n

 Indicate: ['indikeit]: v: trinh bay so qua, to ra, ngu y, biéu thi
2. Bai doc:

Explanatory notes or legends are often of assistance in interpreting a
drawing. They should be as brief as circumstances will follow, but at the
same time should include sufficient information as to leave no doubt in the
mind of the person using the drawing. A key to the symbols representing
various details ought to be shown unless the symbols are conventional in
character: the nature and sources of data upon which the drawing is based
ought sometime to be made known. For example, the data for a map may
be obtained from several sources, perhaps partly from old maps partly
from old survey notes, and partly from new surveys; the meridian has
been determined by astronomical observation; and elevations are referred
to a certain datum as indicated by a certain bench mark of a previous
survey.

3. Dich: Chu thich va chu giai

Chu thich va chu giai thuong gitp d& trong viéc thé hién mot ban vé.
Ching nén van tat & mic do chi tiét cho phép, nhung & cting mdt thoi
diém bao gom du thong tin dé tranh sy nham 1an véi nguoi s dung ban
v&. Mot biéu twong trinh bay lai cac diém chi tiét mot cach da dang phai
duoc thé hién bang ki hiéu, thong thuong 1a bang cac chit cai: thong tin tu
nhién va nguén gdc cua cac thong tin, cai ma ban vé dwa vao, do6i lic phai
dugc biét. Vi du, thong tin cia mdt ban dd c6 thé duoc st dung tir mot vai
nguon, c6 thé mot phan tir cac ban d6 cii, mot phan tir cac chi thich trac
dia cti, va mot phén tr viec do v€ moi; kinh tuyén duoc xac dinh bdi cac
tri do thién van; va d§ cao duoc chuyén tor mot mat thay chuin nao d6
dugc biéu thi bai mot diém géc cua viéc do dac truoc do.

8.3. CONVENTIONAL SIGNS:
1. Bai doc:

Sv:Vii Duy Pon Lép:Tric Dia C - K53
y Dong



R GEEER M TIENG ANH CHUYEN NGANH TRAC PIA

Objects are represented on a map by signs or symbols, many of which
are conventional. Some of these are shown in fig 8.1.

2. Dich:

Cac d6i tuong thuong duogc thé hién trén ban d6 bang ki hiéu hay biéu
tuong, rit nhiéu trong sb chung la quy udc. Mot vai vi du dugce thé hién
nhu ¢ hinh 8.1.

DPuong dién

Nha cao tang

Nha tho

Song

Piém cuia ludi tam giac

EXERCISE:
1. Where are the methods of plotting described in this chapter employed?

The methods of plotting described in this chapter are those employed in
mapping areas limited extent where the Earth’s surface is assumed to be
plane and all meridians are assumed to be parallel.

2. What is assumed in these methods?

In these methods, the Earth’s surface is assumed to be plane and all
meridians are assumed to be parallel.

3. Where are these methods applicable?

These methods are applicable to surveys for highways, railroad, and
irrigation and drainage system; to many topographic and hydrographic
surveys; and to rural and urban land system.

4. How are maps usually plotted?

Maps are usually so plotted features are shown in the same relative
location that they occupy on the ground, at a given scale.

5. What is the information necessary to plot a map furnished by?

The data of a survey furnish the information that is necessary to plot the
map.

6. What does the process of mapping involve?

The process of mapping involves the plotting, by more precise method,
of points of horizontal control which are generally transmit stations and
which may be traverse points, triangulation points, or both, and the
plotting, by less precise methods of features to these details being given in
the form of angles and distances from the lines and points in the horizontal
control system.
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7. Where are most map plotted?

Most maps are plotted wholly in the office from data taken in the fields.
8. Is this practice always followed?

No. Where conditions are favourable and the objects to be shown are
numerous, maps are often plotted more expeditiously in the field as the
SUrvey progresses.

9. How may maps be made today?

Maps may be also made from photographs owing to the advances made
in the application of stereoscopic photography (two pictures of the same
area from different viewpoints), principally in vertical photographs taken
from an aircraft.

10. What does the application of stereoscopic photography permit?

This method permits the visual reconstruction of a three-dimensional
image of the area viewed.

11. Whose province if the production of maps from the stereoscopic
study?

The production of accurate maps from the stereoscopic study and
analysis of air photographs is the province of a photogrammetric
specialist.

12. What plotting machines do aerial survey and mapping require?

Aerial survey and mapping requires the use of very large complex and
expensive plotting machines (e.g Autograph — a precision plotter for aerial
and terrestrial photographs at all scale).

13. When is air survey the only possible means of mapping an area?

Air survey is the only possible means of mapping large developed areas
of the world.

14. What is of assistance in interpreting a map?

Explanatory notes or legends are often of assistance in interpreting a
map.

15. How should explanatory notes be?

They should be as brief as circumstances will follow, but at the same
time should include sufficient information as to leave no doubt in the mind
of the person using the drawing.

16. How are objects represented on map?

Objects are represented on a map by signs or symbols, many of which

are conventional.
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