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Lesson 1

surveying

Surveying is used for two purposes. The first is to make maps, charts and profiles, and there-
fore to find exactly the relative positions and elevation of existing objects®. It is thus the basis of
plans for nearly all engineering projects and a means of checking conformity to a pian. The second
purpose is to lay out or mark the desired positions and elevations of objects, to be built or placed as
directed by a completed plan®. In this capacity, surveying is the first step in any actual building
process, and it is essential if the work is to be held to close tolerances or if any of the work is to be
built in other places.

Surveying is based on method and on the two main instruments used, the transit and the level.
By use of the method and the instruments, almost any measurement problem can be solved and the
work made easy. In other words, it is difficult to solve any problem of relatively large measurement
with easiness without using of surveying methods and surveying instruments. .

Surveying is obviously a fundamental element®in civil engineering. Most civil- engineering
projects are large in size, and surveying presents the only means of planning or controlling them.
But the method and instruments have been so developed that they usually present the best means of
measurement for any work. All types of engineers must use surveying to determine or lay out the

position of a plant site or a construction, etc. ®.

New Words and Expressions

1. surveying [se:'veiip] n. W, WEP 11. transit ['trensit] ». 28 o JE
2. map [map]| = M, B 12. level ['levl] n. KAERS, KHEMN o BF, [
3. chart [tjat] = B, HZE K
4. profile ['proufail | . W , %I, MTE &, #Hik, 13. measurement { 'mezsmoant ] = MM, (&) W&
I#, 7B R
5. check [tfek] ». ¥, BH 14. civil ['sivl] o« HRH, R
6. conformity [ken'fomiti] n. A&, —& 15. site [sait] ». Mg, THL, HAF
7. second [ 'sekand ] n ¥, -t 16. construction [ken'strakfen] n. MM . BHA
8. mark [mak] » PR, BEEIL ». @HE, & 17. 1y out 77 H, ®it. M, FE
SLERFE 18. close tolerance ¥R £, AFHEE
9. tolerance ['tolorens] ». PR 19. civil engineering + K T.#2

10. instrument ['instrument] n. Y%

Notes

(1) The first is to make mapes, charts and profiles and therefore to find exactly the relative positions and elevations of

existing objects. H] FHHBNHAR EXEIF “to make ....... "5 “wfind...... » B3t PR K, fERNE.



“ positions ” #§ “ PHEAIE”, £HF FXh: - AMHHRLHME . SEMKEE, FETHE fhle
LA YR E B,

(@ The second purpose is to lay out or mark the desired positions and elevations of objects to be built or placed as di-
rected by a completed plan. X B—AMAi84] A FHEAREREE “ to be built or placed .. .... ” feEiE,
B2 “ objects” . AT # Ky FABHERE 2B RERRIFE L BAWHTE
EMEE.

@ “ a fundamental element ” A% “ FAH RIS,

@ all types of engineers must use surveying to determine or lay out the positions of a plant site or a construction,

ew-%ﬁ%ﬂ%lﬁmﬂ%ﬁﬁmWi%&%%%ﬁﬁ%lfﬁﬁﬁ%%%ﬁﬁa
Exercises

1. Questions (1) — (5) are incomplete sentences. Four words or phrases, marked (A), (B), (C) and (D) are given
beneath each sentence. You are to choose the one word or phrase that completes the sentence. .
(1) The first is to make maps, charts, and profiles and therefore to exactly relative positions and eleva-

tions of objects.

(A) compute (B) determine
(C) serch for (D) yield
(2) Surveying is the of measuring and locating lines and angles en the surface of the earth.
(A) technology (B) science
(C) means (D) science and art
(3) The second purpose is to the desired positions and elevations of objegcts to be built or placed as di-
rected by a complted plan.
(A) lay out or mark (B) measure
(C) locate (D) build
(4) Surveying is obviously a fundamental in civil engineering.
(A) part ' (B) element
(C) component (D) letter
(5) Most civil engineering are large in size.
(A) tasks (B) works
(C) porjections (D) projets

2. Translate the following sentences into Chinese;
(1) In this capacity, surveying is the first step in any actual building process, and it is essential if the work is to
be held to close tolerances or if an); of the work is to be built in other places. .
(2) It is difficult to solve any problem of relatively large measurement with easiness without using of surveyiné
methods and surveying instruments.
(3) The method and instruments have been so developed that they usually present the best means of measurement
for any work.
(4) All types of engineers must use surveying to determine or lay out the position of a plant site or a
construction. .
3. Translate the following paragraph into Chinese.
The direction of gravity is used as a reference for all measurements. By vertical is meant the direction of
pravity, and by horizontal is meant the direction perpendicular to gravity. Measurements are made of ohly four
types of dimensions. They are horizontal lengths, vertical lengthe, horizontal angles, and vertical angles.
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Reading Material
More about Surveying

) Surveying is the art of measuring and locating lines and angles on the surface of the earth.
When the survey is of such limited extent that the effect of the earth’s curvature may be neglected,
it is called PLANE SURVEYING®. When the survey is so large that the effect of curvature of the
earth must be taken into account to secutre appropriate accuracy as, for example, in the survey of a
state or a country, the refinements are made by applying the principles of GEODETIC SURVEY-
ING.

Surveys are made for a variety of purposes such as the determination of areas, the fixing of
boundary lines and the plotting of maps. Furthermore, engineering constructions, such as water-
works, railroads, mines, bridges and buildings, all require surveys.

In surveying, all measurements of lengths are horizontal or else are subsequently reduced to
horizontal distances. As a matter of convenience, measurements are often take on slopes, but the
horizontal projection is afterward computed. The distance between two points as shown on a map

then is always this horizontal projection®.

New Words and Expiessions

1. curvature ['kawvatfo] n. HfH, BE 6. plotting [ 'plotin] =n. $42, W&
2. plane sutveying 75 ¥ it 7. mine [main] ». B WGE)
3. accuracy ['zkjurssi] ». X (98) B¢, WF 8. horizontal distance 7K Y-§E &
4. refinement {ri'fainment] ». B3, Wt 9. projection [pro'dzekfon] 2. (B
5. geodetic [dsi()ou'detik] a. WHHEZEHY, FoHhM| 10. slope distance FHFE '
BEw
Notes

(@) When the survey is of such limited extent that the effect of the earths curvature may be neglected it is called
PLANE SURVEYING. 4]t it is called PLANE SURVEYING £ F 4], BT B when 3| S MR &EFRIE A
K], WEIFRAT such--that 2y 2 A TEK. 4 WROBEAM, IR FTLRRERTE, BHK
HFE WE.

@ The distance between two points as shown on a map then is always this horizontal projection. aikk. XX,

M LR B FR 2 R SR XM KT RE .



Lesson 2

Importance of Surveying

Surveying is one of the oldest and most important arts practiced by man because from the earli-
est times it has been found necessary to mark boundaries and divide land. Surveying has now be-
come indispensable to our modern way of life. The results of today’s surveys are being used to (a)
map the earth above and below sea level; (b) prepare navegational charts for use in the air, or
land, and at sea; (c) establish property boundaries of private and public lands; (d) develop data
banks of land-use and natural-resource information which aid in managing our environment; (e)
determine facts on the size, shape, gravity, and magnetic fields of the earth; and (f) prepare
charts of our moon and planets.

All engineers must know the limits of accuracy possible in construction, plant design and lay-
out, and manufacturing processes, even though someone else may do the actual surveying. In par-
ticular, civil engineers who are called upon to design and plan surveys must have a thorough under-
standing of the methods and instruments used. including their capabilities and limitations. This
knowledge is best obtained by making measurement with the kinds of equipment used in practice to
get a true concept of the theory of errors, and the small but recognizable differences which occur in
observed quantities.

In addition to stressing the need for reasonable limits of accuracy, surveying emphasizes the
value of significant figures. An engineer must know when to work to hundredths of a foot instead of
to tenths or thousandths, or berhaps the nearest foot, and what precision in field data is necessary to
justify carrying out computation to the desired number of decimal places®. With experience, he
learns how available equipment and personnel govern procedures and results®.'

Neat sketches and computations are the mark of an orderly mind, which in turn is an index of
sound engineering background and conpetence. Taking field notes under all sorts of conditions is ex-
cellent preparatin for the kind of recording and sketching expected of engineers. Additional training
having a carry-over value is obtained in arranging computations properly.

Engineers designing buildings, bridges, equipment, and so on, are fortunate if their estimates
of loads to be carried are correct within 5 per cent. Then a factor of sefety of two or more is ap-
plied. But except for topographic work, only exceedingly small errors can be tolerated in surveying,

stresses both manual and computational precision.

New Words and Expressions

1. boundary ['baunderi] ». iR 3. navigation [navi'geifon] n. SRL, AEEAR,
2. indispensable [indis'pensabl] a. ANH[HR/EY, L0 R

Piti| . 4. environment [in'vaisrenment] n. ¥ HE

e
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5. recognizable [ 'rekegnaizebl | a. T[INIRHY, AIA 8. neat [nit] o HEFH
By 9. competence [ 'kempitens] = BEF1, YT, KR
6. stress [stres] ». FRiF 10. tolerate ['olorit] ». FLi%F, &iA
7. justify ['dzastifoi] o, {EB------REIEHRHY ‘11, in turn $RIK
Notes

(D An engineer must know when to work to hundreths of a foot instead of to tenths or thousandths , or perhaps the
nearest foot, and what precision in field data is necessary to justity carrying out computations to the desired num-
ber of decimal places. B /) 0 must know JiFiE , when to work -esvee the pearest foot IRERXREELARTE
315 , what precision ++-+++ F] R ZIF N VR EIE ( 5 when - 33 ), the nearest foot B B “W@
F|FR” decimal place BB “/NYAL”. £FFN: — N TRFGEAE T 2RHRY 28R BTG 2 —
BR, MART2Z—RRFTHZ—ER, iF BBIEREREITLUT , MF L AHE S B8 06
RAEMA HE, UERERITEIFR/ RO,

(@ With experienge , he learns how available equipment and personnel govern procedures and resuits. J/4] 3 how
eeeens resulls FZHIE learns BYEEIE M A, M F] 5 equipment and personnel £ FiE, govern &%, how j&iE
BRI, R PERE, BER ‘W7 2% RETRR)S, T R2 miRERA R Emn
ARFHRE T FEMER,

Exercises

1. Are these statements true or false according to the text?
(1) One thousand years ago, people must mark the boundaries of private and public lands or divide lands,
therefore, surveying is one of the oldest technigue in the world.
(2) Only exceedingly small errors can be tolerated in topographic wark.
( 3) Surveying emphasizes the importance of significant figure, but does not requise the resonable limits of accu-
racy. '
2. Choose the word that is nearest in the meaning to the word underlined in the following sentences.
(1) In particular, civil engineers who are called upon to design and plan surveys must have a thorough under-
standing of the methods and instruments used,
(A) asked (B) demanded
(C) visited . (D) invited
(2) An engineer must know when to wark to hundredths of a foot instead of to tenths or thousandths, or perhape
the nearest foot.
(A) make (B) opérate
(C) calculate (D) measute
(3) Engineers designing building, bridges, equipment, and so on, are fortunate if their estimates of loads to be
carried are correct within 9 Deg cgnt.
‘ (A), beared (B) moved
(©), delivered ‘ (D) spent
3. Translate the following senteaces into Chinese.
(.1 YNeat sketcheg gkt computation are the mark of an orderly mind, which in turn is an index of sound engineer-
ing backgroungd and competence.
(2)- Surveying has traditionally been defined as the science and art of determining pelafive position of peints
ahove, on, or beneath the surface of the earth, or establishipg such points,

Iy
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(3) Surveying is classified as a learned profession because the modern practitioner needs a wide background of

technical training and experience, and must exercise independent judgement.

Reading Material
Future Challenge in Surveying

Many important tasks involving measurements and mapping lie ahead to challenge survey-
ors®. The National Geodetic Control Network must be maintained and readjusted to meet the re-
quirements of high-order future surveys; new topographic maps with larger scales are necessary for
future planning and design; existing topographic maps of our rapi'dly expanding urban areas need re-
vision and updating to reflect changes; long-range planning and assessment of environmental im-
pacts of propose construction projects call for maps of natural resources and land usage; cadastral
surveys of the yet unsurveyed public lands are essential; monuments set many years ago by the o-
riginal land surveyors have to be recoverd and remonumented for preservation of property bound-
aries; appropriate surveys having very demanding accuracy are prerequisites for positioning drilling
rigs as mineral and oil exploration press farther offshore; and in the space program, the desire for
maps of neighborihg plants will continue.

These and 6ther opportunities offer a professional rewarding indoor or outdoor life, or both,

for numerous people with suitable training in the various branchs of surveying®.

New Words and Expressions

1. challenge [ 'tfeelindz] n. & v. {E&, [A]<+eee> B 8. prerequisite ['pri'rekwizit] . SE &%, AT
/154 ®
2. urban ['aben] e. IRTHY 9. rig [rig] ». &, ¥l
3. assessment [a'sesment ] n. {hit, TEHT 10. rewarding [ri'wadin] o HEHY, HBME,
4. usage ['juzidz] ». M, FIHE BB
5. cadastral [ ke'deestrol] a. MY il. numerous ['njumeres] a. HYPABH, L
6. preservation [ praze'veifen] n. 1RFE, R &
7. property ['propati] n. M1
Notes
(D Many important tasks «----- to challenge surveyors. ML E[%N: WE A LN RMLENERES, BAEN
B/ ARER.
(@) These and other opportunities =+« the various branchs of surveying. B R[1%Ny . b Raxob K& Bt 7 TH A9 %

E W), yNBEUEMXF TERFFHVNFZARBETRRBH L L TR, GF ALT
e, Shlk TAESE HeM Ptk T 48



Lesson 3

Uses of Surveying

i .
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 some degree upon measurements taken
during the progress of a survey and is constructed about lines and points established by the surveyor.
Aside from the land surveys, practically all surveys of a private nature and most of those conducted
by public agencies are of assistance in the conception, design, and execution of engineering
works®,

For many years the government, and in some instances the individual states, have conducted
surveys over large areas for a variety of purpose. The principal work so far accomplished consists of
the fixing of national and state boundries; the charting of coastlines 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 establishment and
observation of a greater network of gravity stations throughout the world; the establishment and op-
eration of tidal and water level stations; the extension of hydrographic and oceanographic charting
and mapping into the approximately three-fourths of the world which is essentially unmapped; and
the extension of topographic mapping of the land surfaces of the earth, for which the United States
has achieved coverage of nearly one-half of its surface area to mape scales as large as 1:24 060 or
1 in. to 2000 £t2.

Observations of a worldwide net of satellite triangulation stations are made during the decade
1964—1974 . Results of the computations expected to be completed by 1985. They will allow de-
termination of the shape of the earth from one to two orders of magnitude better than has heretofore
been k'nown.l Consequently , surveys of global extent have been performed and will i)ecome common
in the future.

Thus surveys are divided into three classes; (1) those for the primary purpose of establishing
the boundries of land, (2) those providing information necessary for the construction of public or
private works, and (3) those of large extent and high precision conducted by government and to
some extent by the states. There is no hard and fast line of demarcation between surveys of one
class and those of another as regards the methods employed, results obtained, or use of the data of

the survey®.



New Words and Expressions

1. magnitude ['meegnityd] ». K/, &, BL 17. hydrographic [ haidrou'grefik Ja. GKIX)MHAY,

2. aside fromeesfeeesee G oo T KiER B

3. private ['praivit] «. FAAH, HHFH, EE 18. oceanographic [oufanou'graefik ] a. ¥F ¥ (2)
# #

1. agency ['eidgensi] n. ¥l¥9, &, FF, fEH., F 19. approximately [a'proksimitli] ad. AL, K24
B, B ‘ 20. topographic [tope'greefik ] a. LT B2 (H),

5. in some instances 7EJLEIH LT HEH

6. individual [indi'vidjuel] a. & n. MEK(H]),% 21. triangulation [traiepgju'leifon] n. = fy¥iE&
F D, B ) 22.  heretofore ['hiotu'f>:] ad. E4-, FBIIEIL

7. principal ['prinsepal] a. & n. FEH)(AY), 23. consequently ['konsikwentli] ad. B, SR
EA D W), WL B K 24. global ['gloubal] a. £BRAY, HFHY, S

8. accomplish [o'komptif] ». 5ER, LT 25. extent [iks'tent] n. FE [, BAEF, K/, B

9. charting ['tfatin] ». #1& (F),HE g}

10. navigable ['nayigebl ] a. EALAY . . 26. primary ['praimeri] a. & n. FA(HY)

11, stream [stri; m] n & v JHf, E% (B9) B RL D)

12. precise [prilgais] a. KEHFH, WHLH, ZiE 27. precision [pri'sizan] n. & o ¥ B, B ®
8 o))

13. definite ['definit] ¢. BREREY, FREM 28. demarcation [dima'keifen] n. FRFH, 4R

14. reference ['refrens] n. & a. FHECE)(HD, 29. as regards EF, FEeeeoer KiE
B% (K 30. employ [im'pbi] ». {#HH, BH, %, A

15. scatter ['skaeto] ». 48, A G H

16. tidat [Maidl] o ¥7KAY, THABEMH

Notes

(D Aside from land surygys, practically all surveys of a private nature and most of those conducted by public agencies
are of assistance in the conception, design, and execution of engineering works. 4], are of assistance 3% be+
of +n, %54, MY F be assistant, KURIBEIA . I's very important W¥] LABY : It's of impgetance, £4] 7%
H: BT EMWE 250, Tr ERASEMZHAANMER FHLRNE THERENTRMNSAN
. Bt SHmIPpmBERs.

@ The principal work so far accomplished .. .. .. as large as 1. 24, 000 or 1 in. to 2000 ft. A, bt X4 A%
F se far accomplished YEE i, BT EiF The principal work. & consists of %3k “fh... AR, KH &9
§AR1E of) FIBNFHIUMS, BE of WRIFE.LARE K. ELOERNERTELE. EFSNAY
WE B AL, EMTMESWHENRE; 2ERENETRERNSE SANBEN; £ 24 HaN
FRORBAPEE HBRORA; SREERNRKOE S SUSH RIS W Sk EE R S
MR SEN; KESHBRELFECY REER LR 3/40H A T E K ; AR R E B E B R ELH,
HENPE—$FE L ERRT 1/24, 000 B) 135F: 20005 R LR R B A,

® There js no hard apgd fast line of demarcation between surveys ¢f one class and those of another as regards the
methads employed, resufits obtained, gr use of the data of the survey. & . £ HKNF &, KBHREMN
REEON ST, $HNETEY HRE T BNS R,
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Exercises

1. Choose the one word.or Pphrase which would best keep the meaning of the original sentence if it were -substituted for

the underlined part. ,
(1) Aside from the land surveys, all the other surveys are widely used in the engineering works.
| —— ( A) Beside (B) Except for
- (C) Instead of (D) Apart from
(2) The;‘é are no clear lines of demarcation between different surveys as regards the working methods.
- (A) regards as (B) as against ‘
. ‘ T (©) as for © (D) as if
(3) Every engineering project is based upon the measurements.
N (A gone with - (B) stood with
_(C) settlgd with (D) started with

2. Are the statements. below true (T) or false (F) according to the text?
(1) The work of estébl;shing the boundaries of land is not an important task for any surveyor nowadays. ( )

(2) The observations of a world-wide net of satellite triangulation stations did not finish until 1974. [GED)
(3) About half of the surface area has been mapped with the scale of 1;: 24 000 in the U. S. A. (G

3. A component word is made up of two or more words to have one meaning. Now figure out the meaning of each

word below.

(1) coast+line=—coastline (6) fore--sight=foresight

(2) net+wotk=network’ (7) back+-sight=~backsight
(3) world+-wide = worldwide (8) cross-t+hair=crosshair.
. (4) lay+out=layout (€2 m+line=baseline :
(5). note--book = notebook (10) bench-+mark==benchmark
4.' Match each word on the left with its corresponding definition on the right.
(1) boundary . (9) a heaventy body moving around a planet
(2) charting (10) limitation or separation
(3) topography . (11) made with great exactness
(4) satellite (12) the limiting or dividing line of surfaces or spaces
‘ (5) global (13) to make a map
(65 primary (14) of or concerning the whole earth
(7) precision ‘ (15) earliest in time or otder of development
) (8) derlnarcatioh S (16). the art of representing the character of a particular

place in detai1§

N .«

Reading Material .
Duties of the Surveyor

The land surveyor should be expert in subdividing land, retracing old boundaries, analyzing
evidence as to the legality of boundaries , identifying boundaries, and mék‘ing surveys of properties®.

_He furnishes accurate descriptions of boundaries and areag which are required in preparing land ti-
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tles. Such titles are usually drawn by an attorney called a conveyancer. The surveyor does not have
the legal authority to determine property boundaries , but his expert knowledge and advice will often
enable him to bring owners of adjoining land to an agreement as to boundaries and thereby avoid ad-
judication. For this reason he must know and be able to apply the legal principles governing compe-
tency and weight of evidence as to boundaries.

A large of amount of a nation's wealth is either in land itself or in properties which are perma-
nently fixed to the land. It is the responsibility of both the surveyor and the conveyancer to protect
the public in the purchases and sales of lands. ’

The topographic surveyor uses the control points established by government or private surveys
and fills in the detailes of the earth’s surface and physical featyres, such as hills, valleys, streams,
roads, railroads, buildings, and fences. For small surveys additional control is usually provided by
a transit and tape survey which, wherever practical, is tied in to one or more government survey
points. Presently most topographic information is obtained by means of photogrammetry.

The engineeting or construction surveyor is responsible for an accurate determination of the
terrain upon which engineering works are to be built. The design of the structufe depends in many
respects upon the information shown on the surveyor’s plans. He has a further responsibility in
physically laying out on the ground the design elements of .the proposed construction. An error in
the survey which is not discovered until the construction work begins may result in very costly
changes iq design and construction®. The surveyor also measures and computes the pay quantities of
the different classifications of construction work designhated by the contract.

The geodetic surveyor’s field of interest includes practical astronomy , terrestrial magnetism, o-
ceanography, gravity, the figure of the earth, and seismology. His service to the ordinary surveyor
lies in locating, with high precision, survey stations for hotizontal control, and “benth marks”

(permanent points of elevation) for vertical control of detailed surveys.

New Words and Expressions

1. subdivide ['sabdi'vaid] ». 43/NJs, 44 R .

2. retrace [ri'treis] v. ¥, EZ 14. wealth [welo] n. BFEF, YW, FE

3. evidence ['evidens] n. Y&, iLiE, AR 15. responsibility [risponsi'biliti] ». £, X F

4. legality [li'geeliti ] n. &tk * 16. purchase ['patfas] n. & v. WL, W3S

5. furnish ['femif] ». 4, %L 17. valley ['veeli] n. [J%, ##h

6. accurate ['ekjurit] a. ¥R, KWK 18. transit ['treensit] n. & . 2, PR (PO,

7. attorney [o'teni] n. fLIEA, AJH #at, A

8. conveyancer [kon'veionse ] n. W= ¥it¥, ZW 19. photogrammetry [ fouto'greemitri | n.” FEE W B
* ¥

9. authority [a'%riti] n. #J1, K 20. terrain ['terein] n. Mi%, i,

10. adjoin [e'dz0in] ». &EHEE, 4RI 21. error {'era] n. R )

11. avoid [o'void] ». B, B 22. contract [ken'trekt] n. & v. (T &F, &

12. adjudication [adzu:di'keifon] n. ¥Jp, B{H £ :

13. competency [ 'kompitensi] ». #8711, W%, 23. terrestrial [ti'restrisl] a. MiERAY, R LAY




