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1. A steel tape with nominal length of 30 m. was used to measure a base line from A to B. The
observed results and conditions are in Table 1.1. The standard conditions are temperature 18°C,
tape length 29.997 m., with tension 95 N, expansion coefficient 1.3x10'6/1°C, area 3.35 mm’,
weight 0.025 kg./m., E 14.8x10° MN/m? ¢ = 9.81 m/sec’. Calculate corrected distance from A to B.
(15 marks)

Table 1.1 The observed data and conditions

Section Observed Differnt in ! Tension, N | Temperature, °C |
distance, m. elevation, m. 1
A-1 29.988 +0.346 | 145 14
1-2 29.895 -0.214 | 145 14 1
2-3 29.838 ‘ -0.309 145 14 i
| 3-B 29.910 -0.106 145 14

Answer




2. Table 2.1 shows measured data of a rectangle, calculate

2.1 Standard deviation of each side (15 marks).

2.2 Distance of each side at the confidence level of 80% (5 marks)

2.3 Area of the rectangle with error propagation (5 marks).

Table 2.1 The observed data
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Width Length |
Number | Observed distance, m. Number Observed distance, m.
1 38.236 1 55.333 |
2 38.235 2 55.336 ﬁ
3 38.234 3 55.332 ‘
4 38.238 4 55.334 |
5 38.239 5 55.335 w
6 38.235 6 55.334
7 38.233 7 55.332
8 38.234 8 55.335 l
9 38.233 9 55.336
| 10 38.232 10 55.336

Answer
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3. Figure 3.1 shows a leveling map work of cave’s ceiling. Calculate
3.1 Closing error of leveling data in Table 3.1 (12 marks).
3.2 Elevation of each points (5 marks).

3.3 Estimate contour line of the cave’s ceiling with contour interval equals 0.50 m (8 marks)
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Figure 3.1 The leveling map
Table 3.1 The observed data
BS FS
. _LUPPER | LPPER
STA  Smopie| T° [SODDLE
LOWER LOWER
2.468
BMOS 2.358
Gl B -3.7S2
G2 -1.772
1.102 1.614
TP! 1.010 1.510
0.920 1.108
G3 -4.062
G4 -1.192
G5 -1.762
GS -0.072
0.503 2258
P2 0.387 2.160
0.270 2.062
G6 -1.675
7 -0.995
G9 -0.325
G110 -0.225
Gl -1.428
Gl2 -1.928
0.558
BMO3 0.460
0.362
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4. Table 4.1 shows observed data of a level network. Calculate
4.1 closing error of each loop (3 marks).
4.2 Elevation of each point by the Successive Method when elevation of BM5 equals
100.000 m. (27 marks).
Table 4.1 The leveling map

Loop Side Dist. Dift (m.)
(km.)
Loop 1
BM-7t0 8 3 -22.011
BM-81to02 3 4.088
BM-2t07 12 17.923
Loop 2
BM-§ 102 3 4.088
BM-2tw04 15 3925
BM-4t0 8 10 -8.022
Loop 3
BM-510 1 20 -3.925
BM-lw7 23 16.98
BM-7 108 h) -22.011
BM-§8to 4 10 8.022
BM-4t0 3 I3 0.925
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Equations

C,=L, «(t,,—t,) Temperature correction
| _Ln (mg)*
24 p?

m

Csa: , Sag correction TIP: If distance longer than tape length, the distance have: to

divide to tape length + the remaining length.

30m 30m

L.(P, —P)

C = Tension correction

P AE

Ci = Lm ( 1-—-cos 0() Slope correction

—~L,h )
= Mean sea level correction
™ R+h
Fe=n (S S (Sl e SL -
e hohel Al ol
¢ i 2 C 3 n
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