HI method of RL calculation

Reading
IS Remarks

TBM no 1 on

parapet of well
101.265 100.000 near Ch. 1000m

99.875
100.415
99.010
99.625

Change point on
found. Of El
1.350 101.135 99.915 pole

99.785
99.860

Closed on same

100.000 TBM1

Rise -Fall method of RL calculation

Reading
IS Rise Fall RL RENENS

TBMno 1
100.000

99.875
100.415
99.010
99.625

Closed

Q2/The following staff readings were observed successively with alevel the instrument is moved
by third sixth and eighth readings. : 2.228 :1.606 :0.988 :2.090 :2.864 :1.262 0.602 :1.982 :1.044
:2.684 m enter the reading in record book and calculate R.L. if the first reading was taken at a
B.M of 432.383m. Calculate the RL of all points and apply usual checks. (I) Apply HI method
(I1) Apply RF method
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Takle 2 Ieight of collimation method (hzght of mstument)
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Q4/ Define the following : Back shot, Turning Point, Intermediate Shot, Closure Error,
Balancing Shot, HPC, Rise and Fall Method.

+ Backshot (BS) - A sighting with a level back 1o a point
af known elevation

« Forashot (FS) « A sighting with a level to determine the
alevation of a point

* Turning Peint - A point at which you have established
an slevation with FS and on which you will subseguently
take a BS

+ Intermediate Shot - A foreshot to a point at which you
want to know the elevation but which will not be used as
a turning point

* Balancing shots - Altempl when doing a levelling
survey to keep the lengths of FS and BS at any given
instrument setup as close as possible.

+ Closure Error - Difference in elevation determined from
ther levelling survey and the known elevation of a
benchmark.

HPC Methaod
Height of the Plane of Collimation Method

* |t consists in finding the elevation of the
plane of collimation for every set up of the
instrument and then obtaining the reduced
levels (RL) of point with reference to the
respective plane of collimation.



Rise and Fall Method

* |t cansist in determining the difference of level
between consecutive points by comparing each
point after the first with that immediately
preceding it.

+ The difference between their staff reading
indicates a rise or a fall according as the staff
reading at the point is smaller or greater than
that preceding point.

Q5/ Usethedatain thefollowing figure, Calculate the RL of the point using HI method. RL
for BM= 100 m.

‘Er.?? BS F& 4.2?:_

_ TF 1
B | TR
A Direction of Leveling -
. |..-'"fd.ff
Reading
Station RL HI
BS FS
A 6.77 100 106.77
4.23 102.54
TP1 7.45 109.99
TP1 5.12 104.87
TP2 7.07 111.94
TP2 3.48 108.46




Q6/ Use the data in the following table, Calculate the RL of the points using Rise and Fall
method. Draw the pointsat the final.

Reading
Station | BS IS FS RL
A 0.865 560.500
B 1.025 2.105
C 1.580
D 2.230 1.865
E 2.355 2.835
F 1.760
Station | B.5.(m) [t.S.{m] F.5.{m) Rise | Fall R.L.{m)
A (.865 | 560.500
B 1.025 | 2.105 1.240 | 559.260
C | 1.580 0.555 | 5R8.705
D 2.230 | 1.865 0.285 | 558.420
E 2.355 | 2.835 0.605 | 557.815
F | 1.760 0.595 558.410
¥B.5.=6.475| $F.5.=8.565
6.475 2.685( 558.410
-8.565 =0.585 | -560.500
YB.S. - SF.5 = -2.090 Fall 2.090 | -2.090

Q7/
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Q10/ Write a step by step procedure for setting up and leveling instrument. Use surveying
equipment that you need. 5
marks)

Carrying and Setting Up a Level

* Always carry it in the container.
= Screw the head snugly on the tripod.

» For bull eye's bubble, alternately turn one screw
and then the other two.

* On side-hill setups, place one leg on the uphill
side and other two aon the down hill side.

* Use hand level to check for proper heightl of the
setup before precisely levelling the instrument.
vial

Carrying and Setting Up a Level
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Pond Bubble

.

* When pond bubble is centred the instrument's
standing axis is approximately vertical.

* The compensators in the instrument take over
and adjust the optical Line of Collimation so that
it is horizontal.

* When the instrument is rotated the
compensators ensure that a horizontal plane of
collimation is swept out.

Q11/ Define the following : Back shot, Turning Point, Intermediate Shot, Closure Error,
Balancing Shot, HPC, Rise and Fall Method.

= Backshot (B3) - A sighting with a level back to a point
of known elevation

* Foreshot (FS) - A sighting with a level 1o determine the
elevation of a point

* Turning Point - A point at which vou have established
an elevation with F5 and on which you will subsequently
take a BS

« Intermediate Shot - A foreshot to a point at which you

wantl to know the elevation bul which will not be used as
a turning point

= Balancing shots - Attempt when doing a levelling
survey lo keep lhe lengths of FS and BS at any given
instrument setup as close as possible.

= Closure Error - Difference in elevation determined from
the levelling survey and the known elevation of a
benchmark.

HPC Method
Height of the Plane of Collimation Method

It consists in finding the elevation of the
plane of collimation for every set up of the
instrument and then obtaining the reduced
levels (RL) of point with reference to the
respective plane of collimation.



Rise and Fall Method

= |t cansist in determining the difference of level
between consecutive points by comparing each
point after the first with that immediately
preceding it.

= The difference between their staff reading
indicates a rise or a fall according as the staff
reading at the point is smaller or greater than
that preceding point.

Q12/ The following is an incomplete page of level book in which X indicates missing Entry
.Calculate all the missing entries and complete the page of level book .also give the usual
arithmetical checks.

Reading
Station | BS IS s Rise| Fall - Remarks

A 2.560 100.000 BM

B 3.540 X X

C 3.200 X X

D 2.340 X X

E 1.950 X 1.08 X CP1

F 2.440 X X

G 3.465 X X
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Q13/ The following consecutive readings were taken with a level and a 4m staff at a common
interval of 30m; The first reading was taken at B.M. having R.L. =100m.The instrument were
shifted after the fourth and ninth readings. Rule out a page of a level book, enter the readings given
and also calculate the reduced levels of the points by the collimation method and RF method. Also
apply arithmetic checks. Consecutive readings are: 2.650, 1.745, 0.625, 0.260, 2.525, 2.160, 1.235,
0.870, 1.365, 0.625, 1.790, and 2.535. Draw the points at the final.

Station e & | F= Hl | R.L || Hemarhs
| pfliilal b |03 A% 1 00.00C B
1,745 | G0 BR2E
- LEiE D25
3 25
4 u%ag = (.aad IUs 9 ES L2 c.r
E = 2160 103k CED
I p ] 101,355
T - 0w 10d.035
| ] LHE 1365 105175 | ARG c.r
1] Ll L3555 1A B
Yurc % 800 I| L I60
. ek 1.654 Ii |4
Arithmearic Check last R.L. - Firsr ®L
YR - £S5 L i LG, 0D
= LB - 4.18 = |.640
= 1640



Q14/ Use the data in the following figure, Calculate the RL of the point using HI method and RF
method. Apply usual checks.
(30 marks)
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Q15/ The following is an incomplete page of level book in which X indicates missing Entry
.Calculate all the missing entries and complete the page of level book .also give the usual
arithmetical checks. (30 marks)

Reading
. Rise | Fall Remarks
Station BS IS FS R.L
A 3.125 BM
B X X 1.325 125.505 TP




C 2.32 0.055

D X 125.850

E X 2.655 TP

F 1.62 3.205 2.165 TP

G 3.625

H X 123.090 BM

The st2ps in the solution are 3sta ows:
|5 el st H= 510527 S0 5=T_K01)

BE ol slalion B= 2, 320-0055=1 255
FLof BM 125505 1.325 124,120

Fall ot station E 125850 125115 Q735
1% ot etation 0 = 2005-0.730=1.320

HE ol stalimn b= 300022 165=" 0440

[ise ul slalicn =123, 090-T20.025=2,145

Faofstatior H 2623 2145 1480

The missng entrics arc filed and presented imthe kol owing table:

Statlon Bs 15 F3 Riza Fall RL Remarks
A 228 F24,180 Bl
B 2,285 .800 1335 125505 TF
E L5320 [ ALY 125450
0 1.0 AN 123850
E 4D 3,655 735 123115 TF
k T2l o200 A 124958 IF
L4 LR B oS 170045
H ABD 145 122000 Bhi

SN 4,050 2140 LR 400



Arithmetic checks:

TR FES-AANN 9 40— 1A
rlzaezlall-E f-10n--7 00

LRl BL= 131289, 1 =1 50
e, LB 3= — FHL=LFize-2l 3l

tarefare, t1e caliulztons are correct

Q16: The following consecutive readings were taken with a level and a 4m leveling staff on a
continuoudly sloping ground at a common interval of 30m. The reading are: 0.855 (on A), 1.545,
2.335, 3.115, 3.825, 0.455 (change point), 1.380, 2.055, 2.855, 0.585 (change point), 1.015, 1.850,
2.755, 3.845. The R.L. of A was 380.500m. Determine the reduced level at all points using the
collimation method and rise, fall method. Also apply arithmetic checks. Draw the pointsat the final.

Q17: Use the data in the following figure, Calculate the RL of the point using HI method and RF
method. Apply usual checks.

B RL
1000




