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Part 1 Text

Lesson One Summary of Definitions

A level surface is a curved surface, every element of which is normal to a plumb line,

disregarding local deviations of the plumb line from the vertical with the mean spheroid

surface of the earth,

A horizontal plane is a plane tangent to a level surface at a particular point.

A horizontal line is a line tangent to a level surface. In surveying, it is commonly
understood that a horizontal line is straight.

A horizontal angle is an angle formed by the intersection of two lines in a horizontal
plane.

@ A vertical line is a line perpendicular to the plane. A plumb line is an example.

) A_vertical line in the direction toward the center of the earth is to be said in_the
direction of the nadir. A vertical line in the direction away from the center of the earth and
above abservor’s head is said to directed toward the zenith,

A vertical plane is a plane in which the vertical line is an element.

A vertical angle is an angle between two intersecting lines in a vertical plane. In
surveying, it is commonly understood that one of these lines is horizontal, and a vertical angle
to a point is understood to be the angle in a vertical plane between a line to that point and the
horizontal plane.

A zenith angle is an angle between two lines in a vertical plane where it is understood
that one of the lines is directed toward the zenith. A nadir angle is an angle between two lines
in a vertical plane where it is understood that one of the lines is directed toward the nadir.

In plane surveying, distances measured along a level line are termed horizontal distances.
The distance between two points is commonly understood to be the horizontal distance from
the plumb line through one point to the plumb line through the other. Measured distance may
be either horizontal or inclined, but in practically all cases the inclined distances are reduced
to equivalent horizontal lengths.

The elevation of a point is its vertical distance above ( below) some arbitrarily assumed
level surface. '

A contour is an imaginary line of constant elevation on the ground surface. The
corresponding line on the map is called a contour line.

The vertical distance between two points is termed the difference in elevation. (4 It is the

distance between an imaginary level surface containing the high point and another similar

e1-



surface containing the low point. The operation of measuring difference in elevation is called

leveling.

The gradient of a line is its slope, or rate of ascent ( descent).

New Words and Expressions

1. level surface
2. curved
3. element
4. normal to
5. plumb line
6. disregard
7. deviation
8. vertical
9. mean
10. spheroid
11. horizontal plane
12. tangent to
13. intersection
14. pérpendicular to
15. nadir
16. zenith
17. term
18. inclined
19. in practically
20. equivalent
21. elevation
23. arbitrarily
24, assume
25. datum
26. contour
27. corresponding
28. difference in elevation
29. leveling
30. gradient
31. slope
Note to the Text

7K HETH

adj. Bl

n. JLE
Eer SR E, Bheeeee gk
HEL

vt. NEE, RE

n. WRE, W=

n. BHLK adi. BHH
adj. E¥IH

n. JEFHR A

K1

_Ej......m{g]

n. X, L

Hoe @Yy

n. XJE

n. KN

adj. HFH#

L t, Ebhrb
adj. FHMH

n. WE, Wik
adv. {EEH

n. KHKAEE
n. BE, FH%
adj. FERLE]
S

n. KAENE

n. fEE

n. YHE

(1A level surface is a curved surface, every element of which is normal to a plumb line,

L



disregarding local deviations of the plumb line from the vertical with the mean spheroid
surface of the earth.

BX: KEEEESHMYERE, KEELHE @) TERSHBRLEE, XHE
HXR)RBEAF BELWHER GRS MHRE N EL B HRE.

FAGARRFF S =, = “disregarding - earth” YENEE IR
BERE, RANFEHRBAREM.

% — & “every element of which -+~ plumb line” 4 € i& M\ 4] , 4811 HL A &Y “surface” .

“deviation -+ from ---” ¥R “oerHen ZEPIRE" .
“with -+ earth” M AMEIEEEE, B “the vertical” , %N “FIHIMEMBRiAE
[1:1]: S M

(2)A vertical line is a line perpendicular to the plane. A plumb line is an example.

BX: BEREEETVFEHMELR, HlNMEL.

A a FEBHFE P AT 4 8E, “A plumb line is an example.” A EF,

(3)A vertical line in the direction toward the center of the earth is to be said in the
direction of the nadir. A vertical line in the direction away from the center if the earth and
above abservor’s head is said to directed toward the zenith.

B HEEIROHEL D RIET M(EL), TERLEEWRNE LFHEL K
5 m(MEL),

“toward” BN “Hilm” , “away from” BH “IEE” ,
“issaid to” JREN “HEIL” , HEXBANFER R TEL R 7

(M1t is the distance between an imaginary level surface containing the high point and
another similar surface containing the low point.

B (BE)R—EESEEARKER S5 — MBS R UK 2 RAPE R

“containing” N ZiR{EE BB “level surface” .
“between *++ and " B “rer-Hoeeons ZE” .

Comprehension Exercises

Direction A Fill in the blanks with the following words according to the figures given.
Direction B Please copy every new words and expressions twice to remember them.
Direction C Please make centences with the words provided in section A.

Direction D  Please transiate the whole text into Chinese.

level surface
horizontal plane

elevation
difference in elevation

horizontal angle
vertical angle

horzontal line
vertical line

horizontal distance
inclined distance

zenith angle

contour l i ne
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B3 i (English for Science and Technology )2 34 iE ) — FiEK , 36 B ARt
KPEREREE . B, FRME . CAFREASHREIE, PHERKEEERN S
. BEME. ERESTEE, EEIC. E%. BN FERSHCHEGE. Bk, ¥
PHE SRR LA T AR S AN, UETHE BN EEE N 8E )y
B 5Bk b ¥R B 900 CE '

BHRERNESEWRREERUTILA:

1.1 IREAESRERKA

Bl :

photointerpretation = photo + interpretation({f§ i ##1%)

black-body = black + body(2{%)

TP=turning point(¥% /%)

'BM=bench mark(7K # )

1.2 XRERAZRALEN

fltm .

The determination of the precise position of many a station spread over a large area, is
referred to as control surveying.

RSB 253 AR N S AT B (R B)FR VR &

The purpose of horizontal control surveys is the establishment of a network of
triangulation stations or traverse stations.

K S 1 0 B Y AR S = A T R B R AR R

1.3 SAREMAIERIESR

fil4n .

It is very useful to indicate locations, horizontal distances and generally finding one’s
way about.

EREEEN .. HHEFEMEEHEL TR EEEYE AN,

This positioning is accomplished through the use of coded information, essentially clever
timing signals transmitted by the satellites.

XAE N RES I BRI REER, LR ERRMMENSSRZRM.

1.4 [ZEREIDIES

(LR

No definite limit is assigned for the area up to which a survey may be treated as plane.

FEM R, 3T 2 K 0 I X AT DUBOF T x5 31 80 4 BB B BR 81

The more general case occurs when the two points fo be compared are in such situations
as they are far apart or there are some obstacles to them.

FEH & MBS BT E (P63 M 0 UM BE AR B A B RS 4 60 (G D)



1.5 ZEFEARETEE

il 4n -«

Basically, the difference between the reading obtained from sight to two targets
constitutes a horiaontal angle.

~ R, MR BIRETRERZEE RN AE)RKEA,

Modern theodolites have optical systems with which the user may obtain both horizontal
and vertical angles through an eyepiece located near the telescope.

MARBARANERG, FADLFRGR P ol B e e 8 G A /Y B Bt R
KBUKFMMEEA

1.6 SEHIIK, #Ha

40 :

In the broad context, photogrammetry is defined by the American Society of
Photogrammetry as the art, science, and technology of obtaining reliable information about
physical objects and the environment through processes of recording, measuring and
intepreting photographic images and patterns of radiant energy or other phenomena.

FEBM RSN X BB R E o B R R AR R B
BMEIE B Tic S . MBI FEN SR, RISA ISR A RN AT RN
A, BHEEMEAR,

Surveying is the art making such measurements of the relative position of points on the
surface of earth that, on drawing them to scale, natural and artificial features may be
exhibited in their correct horizontal or vertical relationships.

B 2 e — 1 1 B b PR R & SRR, R — B AIRRR IR E AR
FA LM 49y ) 8 (K P AR B G R B9 HL .



Lesson Two Introduction to Surveying

Surveying is the art making such measurements of the relative position of points on the

surface of earth that, on drawing them to scale, natural and artificial features may be

exhibited in their correct horizontal or vertical relationships.

Less comprehensively, the term “Surveying”, may be limited to operations directed to
the representation of ground features in plan. Methods whereby relative difference of
elevation are ascertained are distinguished as “leveling”, the results is shown either as vertical
section or by conventional symbols on a plan.

A plan is projection upon a horizontal surface, in which all linears and angular quantities
used must be horizontal dimensions. (; It is impossible to give a complete representation of
distances following the undulation of the ground other than by a scale model. Now a
horizontal surface is normal to the direction of gravity as indicated by a plumb line, but on
account of the form of the earth, (3 the directions of plumb lines suspended at different points
in a survey are not precisely paraliel, and the horizontal plane at one point does not precisely

coincide with that through any other point. This situation is not because of the irregular shape
of the Earth’s physical surface, but the almost regular curvature of a level surface which is
necessarily perpendicular to the vertical everywhere.

In surveys of small extent, the effect of curvature is quite negligible, and it is justifiable
to assume that a level surface of the earth is a horizontal plane within the area covered.
Surveying methods based on this supposition are comprised under the head of plane
surveying. The assumption becomes invalid in the accurate survey of an area of such extent
that it forms an appreciable part of the Earth’s surface. Allowance must then be made for the
effect of curvature, and the operations belong to geodetic surveying.

« No definite limit is assigned for the area up to which a survey may be treated as plane,
since the degree of accuracy required forms the controlling factor. The sum of the interior
angles of a geometrical figure on the surface of the Earth differs from that of the
corresponding plane figure only to the extent of one second for about every 200 square
km(76sq. miles) of area. So that, unless extreme accuracy is required, plane surveying is
applicable to area of some thousands of square kilometers.

New Words and Expressions

1. scale nteBl, HHIR

2. artificial adi A\IHY

3. exhibit vt 8w, BR

4. Thorizontal adj KW

5. vertical adi B HW), HHHK



6. Less comprehensively
7. plan

8. term

9. whereby

10. feature

11. ascertain

12. geodetic surveying
13. be distinguished as
14. conventional symbol
15. projection

16. linear

17. angular

18. quantity

19. dimension

20. undulation

21. gravity

22. on account of

23. suspend

24. parallel

25. coincide with

26. situation

27. curvature

28. necessarily

29. perpendicular

30. of--- extent

31. negligible

32. justifiable

33. supposition

34. under the head of -
35. appreciable

36. assign

37. interior angle

38. geometric figure
39. corresponding

Note to the Text

T X b

n. -1 &
nif}, AR
conj . F04m]
nFFE, H¥
vt RE

K Hb i) B 2E
,{/Eﬁ......

& 45

nqE

ad). HE&H
adj. fE
nBE)R, &
n R, Kb
nigBR
nE7

M F

v, BH
adj FFTHY

ntEH, B#

n.Z il

adv. WLITHL, LB
adi ZEHK, HAM
FEeeene B9 Bl N

adj.B] ZE&HY

adj A ARG
nfBAE, R ,
FEeees BRI T, BLeeoer PoET
adj KK, THE
VLIBRE, RE

A

JUfe] B

adj TN

(1)Surveying is the art making such measurements of the relative position of points on
the surface of earth that, on drawing them to scale, natural and artificial features may be

<8



exhibited in their correct horizontal or vertical relationships.

BESC: ME%E— T EHREES SHHENAE, RFLU—EH HEIRFRBER
b BRI T by (R HE R B9 K R BLC R 2R

XR—NEEA, ETHSE “Surveying is the art” |

“making --- earth” NZNZREIBEE “art” WG BEEE; “art” A[EERN “FH”7
“such -+ that” BR “fOgl---LABCF” , HIFRFEAMENG, 3F “art” {E#—B MR,
WHEAMHERMAEE; “ondrawing” &F “— 8" BMER; “them” #§{X “natural
and artificial features” ; “in ---” AMEVEIBEVERIE, &R L MIER” .

(2)It is impossible to give a complete representation of distances following the
undulation of the ground other than by a scale model.

B BRTAAOIERIZ S, Rk eRA M EMEREARER.

XE—ANEENG, “it” BIEXEE, MEEMEFER “give -+ model” .

“following ---” hAiAEIEVEEE, B “distances” ; “other than” & “Bg------
ZH7 5 “by” fESviEl, Rom CRIA, @ .

(3)the directions of plumb lines suspended at different points in a survey are not
precisely parallel, and the horizontal plane at one pointdoes not precisely coincide with that
through any other point.

B WE A SRS ER T ARERMFT, W HE— SARKEES5E T
HARRKKFHUAERES,

“suspended at different points” it &4 iREIEEREIE, B “plumb lines” ;
“suspend” BYIR EHIS, WK “fITF” 5 “coincide with” ¥R “5H.e--W&”
AR “Hee.... I54” ; “that” #§4% “he horizontal plane” .

(4)No definite limit is assigned for the area up to which a survey may be treated as plane,
since the degree of accuracy required forms the controlling factor.

W BEARFTECRAMER B TR EE, FUENES, WTERe XL
g T8 X A 3 B0 A S B R E .

A HPAERST: BRI Psha), SRR 23k, 3R TR “No”
—iR TR ERBE “assign” &b;  “upto which -+ plane” B—AEEMNF, “upto”
iR “which” #EEILFEBMH “area” , A “FIEEABINER" ; W,

“since” YENERF, BH “BR” , ZHHEBFHATREE I ZH;  “required”
T EMAVEREIE, 1B “the degree of accuracy” .

Comprehension Exercises

Direction A Judge True or False.

1. Surveying refers to the description of relative position of points on the surface of
earth. ()

2. We can detemine relative difference of elevation between two points by leveling.( )

3. The distance between two points on a plan may be inclined. ( )



