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Problem 7 A 20-m steel tape was standardised on flat ground, at a temperature
of 20°C and under a puil of 15 kg. The tape was uscd in.catenary at a temperature
of 30°C and under a pall-of P. kg. The cross-sectional area of the tape is 0.22 cm?,
and its total weighti§ 400.g. The Young’s modulps and coefficient ot linear
expansion ‘of 5t€el ars 2.1 X 10° Kefcm? and 11 % 1076 per °C respectively. Find -

the correct horizontal distarice: if P-js equal to 10 kg. *  {WBSC 1988)
Solution ;, Given cfféta:' e el -__'. ' R
L. =20m ~© . A = 0.02 cm‘z : : o
‘ Py =15kE CE .= 2.1 x 1078 kglem?
T, =30°C ¢ W =400 g =04 kg
P =10kg 'n =1 :
Hére, applied pull P = 10 kg. T Y
b < c ’ :

3

(a) Temperature correction, C, = odT,, = To) L ¢ =
= X10° B0 -26320 -

o : =11 % 10 x 10 x 20
o 0 £0.00220m (+v8) T
(b) Pull correction, 1C.,,'Eh_(P A_;P‘g - :
j (10 — 15)20 .. . - |
002 x21x10% 5 - .
L s %20

=~ 002 x 2.1 x 10°
= - 0.00238 m (—ve)

(c) Sag correction, C; =

_ : o
= 20x QA _ 500133 m (—ve)

Correct horizontal distance = 20 — 0.00151 = 19.99849 m
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| CODE OF SIGNALS FOR RANGING
}I eeme st
SNo. | . ini Sigual by the Surveyor _ - o Action by the Assistant

1 Rapid sweep with right hand Move considerably to the right

2 Slow sweep with right hand Move slowly to the right

3 Right arm uxﬁaa.& Continue to move to the right

4 Right arm up and moved to the right Plumb the rod to the right i

5 Rapid sweep with E» hand Move considerably to the left

6 Slow sweep with left hand Move slowly to the left

7 Left arm extended Continue to move to the left

8 Left arm.up and moved 10 the left Plumb the rod to the left i
9 Both hands m.v_o<o head Ex__ then brought down Correct
10 Both arms extended forward horiZontally and the hands depressgd briskly | Fix the rod
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'1:23'{ PROBLEMS ON OBSTACLES IN CHAINING .
i ‘.. - s . . _ "( o oy

P Probiém 1 A ‘sur\./'cy line CD intersects a bui}ding. To overcome the obstacle a

pcx:pendicﬁlér' DE, 87 m long, is s€t out at D. From E, two lines EF and LG are

sét cut at angles 50° and 65° respectively with ED. Find ;hcta lengths EF‘and EG

such that poifits E and G Tall ori the prolengation of CD. AlSo find‘the obstructed

distance DE. - e ¢ (WBSC 1989)
Solution: ° CE e ' -
& :.‘. 1 50. . .‘. (
- 87m, b
L . <
. e ;
Q .C . : D -
[d . ( ( c
¢
From A DEF,
DE L _
. -EF.' < C?S 50° - .3
. DE‘ s 87 - - i’ € ¢
EF =0 507, ~ 06a28 ~ oo
DF _ o
and DE = lan 50°.
" DF = DE tan 50° = 87-x 1.1918 = 103.68 m
From A DEG,
£G = ©0s 65°
EG=—2E - _87 _2059m

~ cos 65° ~ 04226
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The difference between surveyor’s and pr

ismatic compass is given in Table 5.3

TABLES 5.3. DIFFERENCE BETWEEN SURVEYOR’S AND PRISMATIC COMPASS

Item

1

Prismatic Compass

Surveyor’s Compass

Needle

(1) Magnetic : The needle is of ‘broad needle’ type. The needle

1does not act as index.

The needle is of ‘ edge bar ’ type. The needle acts
as the index also.

(2) Graduated
Card

() The graduated card ring is attached with the
needle. The ring does not rotate along with the line

jof sight.

0° at South end, 90° at West. 180° at North and
270° at East.

(iif) The graduations are engraved inverted.

(é6) The graduations are in W.C.B. system, having| (i) The graduations are in Q.B. system, having

(i) The graduated card is attached to the box and
not to the needle. The card rotates along with the line
of sight.

0° at N and S and 90° at East and West. East and
West are interchanged.

(1if) The graduations are engraved erect.

(3) Sighting
Vanes

vertical hair.

with slit,

(i) The object vane consists of metal vane with a

(ii) The eye vane consists of a small metal vane

(i) The object vane consists of a metal vane with a
vertical hair.

(i) The eye vane consists of a metal vane with a
fine slit.

(4) Reading

provided at the eye slit.

simultane-ously from one position of the observer.

(i) The reading is taken with the help of a prism| (i) The reading

(fi) Sighting and reading taking can be done

is taken by directly seeing through
the top of the glass.

(it) Sighting and reading taking cannot be done

(5) Tripod

hand.

Triped may or may not be provided. The| The instrument cannot be used with i
instrument can be used even by holding suitably in ed without a tripod

simultaneously from one position of the observer.

3
i
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The following are the fore and back bearings of the sides of a closed

~ side - FB BB

C
AB S 150°15° ¢ 330°15°
BC =~ - 20°30°.. : 200°30°
¢cb - . - 295%45°  115°45°
. DE  .o218°%0"° 0 777 U7 agegr
" EA - 120°30" .,.,.‘.'?.'09°3bf..,. e
* Calculate the. ifiterior angles cf the traversc SRR ggweiied o n
. Solution . $ g P o i

FIg P-3, 9

Extenor ZA =BB of: EA FB of AB .
= 3DO°30’ '150°15"'= 150°15"
(a) Intenor ZA = 360°0" - 150°15" = 209°45°
Extenor ZB ='BB.of AB — FB of BC
=330°15" — 20°30" ="309°45’"
(b) Interior £B = 360°0" — 309°45" = 50“15’ : L E
(©) Intenor ZC=FBof CD.-BBof BC -~ - ' !
 =295%45' - 200°30" = 95"15’ S s g
(d) Interior £D =-FB of DE BBofCD '~ : c
C e 218°0' 115"45" ='102°15" - -
.(e) Intenor ZE =FB of EA '~ BB of DE
=..120°307 — 38°0’ = 82°30".

Check 'I‘he sum o‘f thc mtenor angles should be equal to (2N 4) % 90°, In this case,
(2N 4) x 90 = 540° (N = S)
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3.12 PROBLEMS ON MAGNETIC DECLINATION

Remember the following:

TN M N
Magnenc Tme North A
North -

. Declination (East)

True bearing :

| & B : ‘/True bearing -
Declination o Magnelic
(West) Maanetic , bearing
bearing A/
- N B

. Fig.Pa1

Dctemunaunn of tmerbeanng and ‘mdgnetxc béhrmg _"-E“_'EE%;:TE};?-:?:}EE_;:a-'-;_ij: s

- .-.—u-‘.f .-

- (a) True bcanng - magnetic. beanng i declmatxon i 4.7 _--'

Noi use the posmvc s;gn when declination east,
L

and ﬂlc ncgatwe sign when declmatlon wes
O.

"~ (b) Magnenc beanng = true hearmg + declination

; Use the positive mgn when declination west,]
Note
and the ncgauve sign when declination east.

Problem 1 (a) The magnchc bearmg of a line AB is 135°30". What will bc the
true bearing, 'if the declination is 5°15° W
(b) The true bearing of a line CD is 210°45". What W111 be its magnct:c
bearing, if the dechnatlon is 8°15’

Solution ;
(a) True bearing of AB = magnetic bearing — declination

.= 135°30" - 5°15" = 130°1%°
(b) Magnenc bearing = true. beanng + declination
= 210°45" + 8°15° = 21990

: .
Prablem 2- The magnetic bearing of a line: CD is-S 30°15" W. Find its true bearing,
1f the declmatlon is .10°15° E. : : :

. .r_l

Solution  First convert the RB to WCB and then follow the usuql proccdurc to
find the true bearing in WCB, Fmally, convert the true bcanng tb RB '

‘RB of CD = S 30°15’ :
WCB of CD = 180°0" + 30°15" = 210"15’

Now TB = MB + declination (east) .
| = 210°15" + 10°15" = 220°30"
Required true bearing = 220°30" - 180° = S 40°30° W
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Example Th

along a chain line at a'-common interval of

chzinage of 165 m where the RL is 98.085. The instrumen

fourth and ninth readings. |
3.150, 2.245, 1.125, 0.860, 3.125, 2.760, 1.835, 1.470, 1.965, 1.225, 2.390, and

3.035 m.

e following consecutive readings were taken with a dumpy level
15 m. The first reading was at a
! t was shifted after the

Mark rules on a page of your notebook in the form of a lt?vel book page and
enter on it the above readings and find the RL uf all the points by:

1. By the collimation system: ’

Station Chainage  BS IS FS . RL of colli- RL Remark
point mation line
(HD:
1 165 3.150 101,235 98.085
2 180 2.245 98.990
3 195 ‘ 1.125 100.110
4 210 3:125 ~0.860 . . 103.500 .100.375 - changed -
‘ -~ point
.5 225 2.760 *100.740 - - C
6 240 1.835 101.665
7 255 1.470 ) 102.030 ' »
8. .. 270 1.225 1.965 102.760 - 101.535 Change
' point
9 285 2.390 100.370 .
10 300 ) 3.035 99.725
Total = 7.500 5.860
Arithmetical check:
IBS - XFS = 7.500 — 5.860 = + 1.640
Last RL — 1st RL =.99.725 — 99.085 = + 1.640
i 2. By the risc-and-fall system:. I g
Station Chainage BS 1S FS Risc  Fall * RL Remark
point * +) )
1 165 3.150 '98.085
2 180 2245 0.905 98.990
3 195 1.125 1.120 100.110
4 210 3.125 0.860 0.265 100.375 changed
point
5 225 2.760 0.365 100.740
6 240 1.B35 0.925 101.665
7 255 1.470 0.365 102.030
8 270 1.225 1.965 0.495 . 101.535 changed
: point
9 288 2390 1.165 100.370
J0 300 3.035 0.645 99.725
Total = 7.500 5860 3945 2305

MRP,Civil, SDTE(O)
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5.8 PROBLEMS ON CORRECTIONS AND SENSITIVENESS

Problem 1 A level is set up at a point 150 m from A and 100 m from B; the
observed staff readings at A and B are 2.525 and 1.755 respectively. Find the true
-difference of levcl between A and B. -~ :

- Solution Combmcd cormctmn for. curvature and rcfracuon to staff readmg at

2 150
A 00673 x D = 00673 X (1,000 = 0.??15 m
Correct rcading on A = 25250 — 0 0015 N o _
=2.5235m. NETE ' (¢))

‘ Comb:ned corrcchon t‘or cur'vature and refraction to slaff rcadmg at’

; 100 L s
B = 00673X(L000) o i

= 0.000673 m = 0.0007 m (s'ay)
Correct readmg at B = 1.7550 - 0.0007 = 1 7543 gt

-True difference of level between A and B = ;2_.5235 - 1..7543
=0.7692m  (fall from B to A)

MRP,Civil, SDTE(O)
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a b b

Problem 2 The following rccords refer to an opcralmn involving reciprocal

levelling.
Instrurmnent at ' Staff reading on . Remarks
‘ A B _
A 1.155 | 2595 Distance AB = 500 m
B 0.985 2415 | RL of A ='525.500
Find:

(a) The true RL of B,

. (b) The combined correction for curvature and refraction,

(¢) The collimation.error, and O
(d) Whether the line of colllmauon is inclined upwards or downw&rds

Solution :
(a) True dlfferencc of level between A and B

_ (2595 — 1155) + (2415 — 0.985)
- "L

=1435m (fall from A to B) (1)
RL of B = 525.500 — 1.435 = 524.065 m

(b). Combined correction for 500 m = 0.0673 x (0:5°=0.0168 m  (negative)

: (c)'

(d)

Let us assume that the line of collimation is inclined upwards.
Icet, Colhmatwn errorin 500 m=-¢ (positive as it is inclined upwards)

(Note: When the eror is positive, correction will bc ncgauvc and vice versa.)

When' the instrument is at A, ,
Correct staff reading at A = 1.155 m. (2< level is near A)
Correct staff-reading at B = (2.595 — 0.0168 - ¢)

True dlfference of . level between A and B

= (2.595 ~ 0.0168 — ¢) ~ 1. 155
_ = 14232 -¢ - @
From (1) and (2),

;4232 - e=14350 e=- 00118

00118 X 100'_ _ o
500 00023111

The colhmahon error was assumed positive, but the result is negative. So
the assumption is wrong. The line of collmuon is actually . inclined
downwards.

Collimation.error per 100 m = —

MRP,Civil, SDTE(O)
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