CVG 2171 — Surveying and Measurements
Assignment # 2 — Leveling

SOLUTIONS

Problem 1

On a large lake without waves, how far from shore is a sailboat when the top of its 30-ft
mast disappears from the view of a person lying at the water's edge?
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Problem 2

Similar to Problem 1, except for a 5-m mast and a person whose eye height is 1.5 m

above the water's edge.
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Problem 3

Prepare a set of level notes for the data listed. Perform a check and adjust the
misclosure. Elevation of BM7 is 2,303.45 ft. If the total loop length is 2,400 ft., what
order of leveling is represented? Assume all readings are in feet.

Point | + S(BS) | - S (FS)

BM7 5.68

TP1 9.42 7.58

TP2 9.26 5.81

BM8 6.45 4.59

TP3 9.59 8.50

BM7 13.95

Step 1. Setup Table

. Adjusted

Station | BS (+) (ft.) HI (ft.) FS (-) (m) Elevation (ft.) Elevation (it
BM7 5.68 2,300 E3 2,303.45 2,303.45
i 942 14,3109% 7.58 2,301.55 | 2,301.50
TP2 926 19, 314.42 581 |1 2,305.16 | 2,305 1%
BM38 6.45 2, 2. 48 4.59 2,309 B3 9:5001. 85
TP3 9.59 3 3:} 8.50 2, 303.38 4] ,50’.\ 30
BM7 1395 7,303, 4y | 2,303 45
z Ho.4D o.U%

Step 2: Calculation Check

(3. BS — Y. FS) + 1st elevation = last elevation

(4o -1 H3) + 2,50345 = 2,363.42 84 = lask clevaon
N\ calwlahons ok
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Step 3: Misclosure Adjustment (MA)

closure = 1st elevation — last elevation
= Q,303.4S ~ 3,3034Q
= 0.03

closure
# of setups

_ 003
5
= 0-006

MA =

Step 4: Adjust Elevations
Adj Elev.= Elev. % (# of cumulative)(MA)

TPLae = 8,301.55 +(1)(0006) = 2,301 556 £
TPase = 2,305. 1, +(2)(0006) = 2,205 17 H
BMBse = 2,309.83 +(3)(0000) = 2,309. BYR £
TP3ae =2,307.98 + (M){o o) = A 26% A0H
' . Y50 f
MFe = 73034 + (5)(000k) = 3503 1O0F
Step 5: Order of Leveling
C=mVK
C=003f X !m = 0.009U M ox 9 HYmm
3.2%08 &
K=auopt x Im . 33,5780 m = 0.73153¥m
3.2808 4
= 9. = (0.69 = 2 ordec

J. M= _C
'3 {03153
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Problem 4

A differential leveling circuit began on BM Hydrant (elevation 6,012.03 ft.) and closed on
BM Rock (elevation 6,022.90 ft.). The plus and minus sight distances were kept
approximately equal. Readings (in feet) given in the order taken are 1.85 (+ S) on BM
Hydrant, 3.56 (- S) and 8.80 (+ S) on TP1, 5.63 (- S) and 9.78 (+ S) on BM1, 6.88 (- S)
and 5.54 (+ S) on BM2, 3.11 (- S) and 6.98 (+ S) on TP2, and 3.00 (- S) on BM Rock.
Prepare, check, and adjust the notes.

Step 1: Setup Table

Adjusted

Station BS (+) (ft.) HI (ft.) FS(-) (m) | Elevation (it Elevation (ft.)
BM Hydrant 1.85 6,013.83 6,012:03 | 6,600203
TP1 880 |, D912 3.56 6,003
BM1 578 |( 033.31| 56 | 6,013.49
BM2 5.54 6,02} a3 6.88 G),r”b-'zr‘:
TP2 698 ¢ mag.20| 3 6,018 8
BM Rock 300 14 022.80 | 6, 0722.90°
z 23.95 2218

Step 2: Calculation Check

(X BS — Y. FS) + 1st elevation = last elevation

(33.95- 32.18) + 6,013.03 = 60ad-BO £ =

Step 3: Misclosure Adjustment (MA)

MA =

closure

# of setups

~ 6,022.90" - (,022.50

- 0 0OL

S
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Step 4: Adjust Elevations

Adj Elev.= Elev. £ (i of cumulative)(MA) A
TPl ae = 6;D|0.3’;)\ + (\)(0,07_) - (’9/()\0 7)\—& "pf‘]
B = 6,03.49 - (2)(692) -,032> &
BM2 e = 6,013 T (%)(0'02 - 0

() (0:02) ~ 01840 &

TPa,. - £,08.82 °F .

_ ¢ ,022.90
.02
B o = 6,022.80 F (5)(0.02)
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Problem §

Reciprocal leveling gives the following readings in meters from a setup near A: on A,
1.365; on B, 4.928, 4.924, and 4.926. At the setup near B: on B, 4.251; on A, 0.687,
0.688, and 0.689. The elevation of A is 564.872 m. Determine the elevation of B.

Step 1: Picture

Step 2: Setup Table

A B
BS (+) (m) FS (-) (m) BS (+) (m) FS () (m)
1.365 4,928 4.251 0.687
4.924 0.688
4,926 0.689
Average 4. A0 0.688

AC\%V ’FFOW\ A . ED,-FS = |_565,L‘_q2(0 _ _3-5(9\{\{\
A s loner Yhan B by 2.5bim

- S,
Neley fom B = BSTFO 4. 051 - 0.688 = =53
€N ™M . >
B 15 Woper Anan A b 3.563m o
AC\QVk+Ade\}b\=\g-_5if€;/\-3. ™
zl\\lemae difference = | e

e now B s \(\\%\\e( Fron A

_ 5LR. 43
ey @ & = 5648 +2.562 7 568
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