Faculty of Engineering

Prince of Songkla University

Final Examination 1% Semester 2011
October 10%, 2011 Room Robot’s Auditorium
221 — 361 surveying II Time: 09:00 - 12:00 (3 hours)

This is a closed book exam. Books, lecture notes, needed materials, and all other

documents are definitely not allowed. However, dictionary, scientific calculator and needed

stationery are exempted.

Instructions
There are 5 problems in this exam. ( 100 points)
Attempt all problems.
Books and lecture notes are not allowed.

Students can bring in a calculator and a dictionary.
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Students can use pencils in the answer-books.
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1) Name the systems of spherical-coordinates that can be specified the positions of any

celestial bodies on the celestial sphere. Sketch only one diagram of your choice that clearly

displays the relationship among the celestial bodies, the primary and secondary reference
planes as well as the coordinates themselves. Also explain the technical terms associated with

your diagram. (15 points)

2) On October 101984, the observed altitude of the sun at station A was 31° 20’ 35” at
14" 41™ 35° |ocal time. The latitude of the station A is 37° 52" 20” N. The temperature and
barometric pressure during the observation was 80°F and 28.7 inch Hg respectively. The
mean horizontal angle (measured clockwise) from the reference station B to the sun was 60°
01’ 57”. What are the azimuth of the sun (measured from the north) and the azimuth of the
reference line AB? (25 points) Hint: GMT = Local time + 8",

3) Prepare the table required for staking out at every 50 m. full station of a horizontal
curve by chord-deflection angle method. Given the required radius of the curve R = 250 m.,
the deflection angle 6 = 60° and the stationing at PI = 12 km. +853.892 m. Also calculate
the stationing of the PC and the PT. (25 points)

4) An entering grade of + 3% meets a departing grade of -2% at station 8+645.00 km.
The two grades intersect at an elevation of +37.667 m. above mean sea level. If these two
grades are connected by a 500-m equal-tangent curve, compute and plot the elevation-profile
of this vertical curve at every 50m. full-station. Also determine the location and elevation of

the highest point on this vertical curve. (25 points)

5) Name and explain the types of circular arcs that are very common in highways
design. Also sketch the diagrams of these arcs with all necessary information related to each

type of the arcs. (10 points)
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“ TABLE 1 } TABLE T
SOLAR EPHEMERIS OCTOBER 1984 SOLAR EPHEMERIS NOVEMBER 1984
For Ot Universal Time or Greenwich Civil Time : For Ot Universal Time or Greenwich Civil Time
-' Equation ol” Time Equution of Time
Day of The Sun's Diff. in  True Sol. Time Differ. CHA 4 Day of The Sun's DilT. in  True Sol. Time Difler. GHA
Month Apparent Dectin. = LCT + for of Month Apparent Declin. =T+ for of
& Week Declination  for | hour  Eq. of Time I hour  Polaris & Week Declination  for 1 hour  Eq. of Time 1 hour  Polaris
f “ ‘ : m B s ° . o g B m s < “«
f 1 M S03 10.3 0.97 +10 16.3 0.80 335 41.2 1 TH S14 25.1 0.80 +16 23.9 0.05 006 10.5
8 2 TU SO3 33.5 0.97 +10°35.5 0.79 336 40.1 2 FR S14 44.2 0.79 +16 25.2 0.02 007 09.7
§ 3 W S03 56.7 0.97 +10 S4.4 0.78 337 39.1 3 SA S15 03.1 0.78 +16 25.7 0.0l 008 08.9
‘§' 4 TH S04 19.9 0.96 +11 13.0 0.76 338 38.0 4 SU S15 21.7 0.77 +16 25.4 0.05 009 08.0
“i 5 FR S04 43.0 0.96 +Il 31.3 0.75 339 37.0 5 M S15 40.1 0.75 +16 24.3 0.08 010 07.2
6 SA S0506.1 0.96 11 49.2 0.73 340 36.0 § 6 TU S5 58.2 0.74 +16 22.3 0.12 01l 06.3
N1 7 SU S05 29.1 0.96 +12 06.7 0.71 341 35.0 £ 7 W S16 16.1 0.73 +16 19.5 0.15 012 05.5
3 8 M  S05 52.0 0.95 +12 23.9 0.70 342 34.0 § 8 TH S16 33.6 0.72 +16 15.9 0.19 013 04.6
£ 9 TU S06 14.9 0.95 +12 40.6 0.68 343 33.0 £ 9 FR S16 50.9 0.71 +16 Ll.5 0.22 Ol4 03.7
px 10 W 506 27.6 0.94 412 56.9 0.66 344 32.0 E; 10 SA S17 07-9 0.70 +16 06.2 0.26 015 02.9
= 13
i 11 TH S07 00.3 0.94 +13 12.7 0.64 345 31.0 11 SU S17 24.7 0.68 +16 00.1 0.29 016 02.0
{12 FR 507 22.9 0.94 +13 28.0 0.62 346 29.9 12 M S17 4l.1 0.67 +15 S53.1 0.33 017 Ol.1
‘8 13 SA SO7 45.4 0.93 +13 42.8 0.59 347 28.9 13 TU S17 57.2 Q.66 #15 45.2 0.36 018 00.2
. 14 SU S08 07.8 0.93 +13 57.1 0.57 348 27.8 14 W S18 13.0 0.65 +15 36.5 0.40 018 59.4

15 M. S08 30.0 0.92 +14 10.8 0.55 349 26.8 15 TH S18 28.5 0.63 +15 26.9 0.44 019 58.6

16 TU S08 52.2 0.92 +14 24.0 0.52 350 25.7
17 W S09 14.2 0.91 +14 36.5 0.50 351 24.7
18 TH S09 36.1 0.91 +14 48.5 0.47 352 23.7
19 FR S09 57.8 0.90 +14 59.8 0.45 353 22.7
20 SA S10 19.4 0.89 15 10.5 0.42 354 21.8

16 FR S18 43.7 0.62 +15 16.4 0.47 020 57.9
17 SA S18 58.5 0.60 +15 05.1 0.51 021 57.1
18 SU S19 132.0 0.59 +14 52.9 0.54 022 56.4
19 M S19 27.1 0.58 +14 39.9 0.58 023 55.7
20 TU S19 40.9 0.56 +14 26.1 0.61 024 54.9

21 W S19 54.4 0.55 +l14 1ll.4 0.65 025 54.1
22 TH S20 07.5 0.53 +13 55.9 0.68 026 53.3
23 FR 520 20.2 0.51 +13 39.6 0.71 027 52.5
24 SA 520 32.5 0.50 +13 22.5 0.74 028 51.7
25 SU 520 44.5 0.48 +13 04.6 0.78 029 50.9

21 SU S10 40.9 0.89 +15 20.5 0.39 355 20.9
22 M S11 02.2 0.88 +15 29.8 0.36 356 20.0
23 Ty S11 23.4 0.87 +15 38.5 0.33 357 19.1
. 24 W S11 4403 0.837 +15 46.5 0.30 358 18.1
fi] 25 TH S12 05.1 0.86 +15 53.7 0.27 359 17.2

26 M - S20 56.1 0.47 +12 46.0 0.81 030 50.1
27 TU S21 07.3 0.45 +12 26.7 0.83 031 49.4
28 W S21 18.0 0.43 +12 06.6 0.86 032 48.7
29 TH S21 28.4 0.42 +11 45.9 0.89 033 48.0
30 FR S21 38.4 0.40 +l1 24.5 0.92 034 47.4

27 SA S12 46.1 0.8% +16 06.1 0.21 00l 15.2
28 SU S13 06.4 0.83 +16 1ll.1 0.18 002 14.2
29 M S13 26.4 0.82 +16 15.5 0.15 003 13.2
.30 TU'__‘ S13 46.2 0.82 +16 19.1 0.12 004 12.3

31 W S14 05.8 '0.81 +16 21.9 0.09 005 1ll.4
32 TH Sl4 25.1 +16 23.9 006

SA  S21 47.9 +11 02.5 035 46.7

26 FR S12 25.7 0.85 +16 00.2 0.24 000 16.2

1

Hourly differences in declination and equation of time are for the 24
hours followmg O-hours of date in left column,

urly differences in declination and equation of time are for the 24~
following O-hours of date in lcft column.

TABLE 2 _
CTION AND SUN'S PARALLAX

d to observed almudes See page 16)
29. 6 in. Temp. = 50 F:

— , -
Sun ] Measured | Refrac- | Sun’s
Par., Altitude tons |- Par,}
i ; v . _
6.88 0.15
7695 0.15
6.62 0.15 2.85-
© 650 0.15 277
6.37 0.15 - 2.70.
: , 6.25 0.15 262"
830 | 613 0.15 2,48
8740 | 602 0.15 2.36
g 50 | 592 | 018 225
9 00 582 0.15 2157
9.10 | 572 | 015 205
.82 | 563 0.15 196
9 30 015 188
. 9730 0.15 180"
9 50, 0.15 173
10 00 0.15 16
10 20 0.15 153
10 40 0.14 1.4
11 00 0.14 1.3
11" 20 0.14 T
11 40 0.14 .
12 00 0.14
1230, 0.14
1300 0.14
3-30 | 034
00 - 0.1«
30 )




TABLE 2a
To correct Table 2. See Examples below. TABLE 3
i MULTIPLIERS FOR %BEERV!D BAROMETRIC - POLAR DISTANCE OF POLARIS 1984
PRESSURE ELEVATION . For O Universal Time o Greenwich Civil Time
1
f Bar. Elov. Multi- | Polur Distance Polar Distance
i (Inches) | (Feet) Bler || anches) | (Feery | phier
. 1984 Angle Cotan —_ Angle Cotun
r 02128 | 12 | Be tak | o P e
: 30.0 00 1.01 233 6887 3‘7‘3 0] o 482 7130 v S 10 4870 7039
o |+ a%é Lot 230 a8 a1 3 29 {0 4869 | 7060
: 1.00 22,7 -| 7597 ) '
29.3 843 0.99 21 0.77
- X B 0.76 ) Feb. 10| 0 48191 7133 Aug. 8 |0 4867 | 706
é 29.0 924 0.98 22.1 8327 0.75 20| 0 4820 T32 " g |0 4864 7087
i %‘éi iﬁ; 8‘% . 700 ot 28 |0 4861 | 7072
" ) 21.5 9077 0. Mor, V] 0 ak23l TI21 Sep. 7 |0 4856 |70.78
x 281 1783 0.95 212 -| 9460 PR ] 1| o s | 7123 7 10 avsz | 70ms
i 748 2075 0.94 20.9 9843 071 20 38| o 7|0 d8AG 7094
s g;a 0.93 20.8 10242 o070 Oct. 7 |0 4840 |71.02
£ 0.92 20.. 10642 0.69 Apr. 10]. 0 4840 | 7102 17 |0 4834 | 7L11
26.9 20.0 11047 0.68 20| 0 4845 | 7095 27 |o 4828 | ™
558 2972 0.91 30| 0 4850 | 70.88
26.3 3586 g:gg o1 a0 a87 May 10] 0 axsal 7082 Nov- & 19 a8 3%
26,0 3899 0.88 19.1 12299 s AR R 33:2';‘ 26 {0 a0y | 7188
354 brid as: 188 | 12720 0.64 ) Dec. 6 |0 4804 | 7156
351 2859 0.86 18.5 13185 0.863 June 9| 0 4866 | 70.64 16 {0 4798 | 71.64
0.85 18.2 13608 0.62 12; g :ggg ;g.g; 2 | 0 4794 | 11.70
24.8 5186 0.84 1 4058
24.5 5518 0.83 b k 051 Declination = 90° ~ Polar Distance
0.82
_TABLE 4
MULTIPL THE SUN'S SEMI-DIAMETER 1984
m. FOR PERATURE . For ON Universal Time or Greenwich Civil Time
Temp. | Multi- || Tomp. | Multi- ™
Deg. F . Temp. | Multi- Sem Scunk Semi-
plier Deg. ¥ plier Deg. F plier Date Do, Date Diam. Date Diam.
- 20 1.16 + 30 1.04 £ 1984 . 1988 . 984 e
- | 13 T | 1oz I8 | 8% Jam. 1] 1629 May 10 | 1586 sep. 7 | 1590
+ 19 L11 + 50 1.00 +100 091 3 1] 1629 20 | 1583 14 | 1593
S + 80 0.98 +110 0.90 1 21| 1628 30 | 1580 27 | 1598
+ 20 d + 70 098" +120 0.88 3 3| 1626
Feb, lg m.ga June 9 1§.]l2 Oct. 7 | 1603
Euﬂ;'p!e. ms;‘n Meas. Alt. = 36° Bar. = 26 in. or Elev. 3900 % a0} 2830 ;9 }sz'l(; ;; {2‘1”’:
Refraction = 1.66’ (0.88) (0.96) = 1.40". P: s Mar. 1| 1617 wy 9 | 1876 Nov. 6 |16.16
) .40’. Parallax = 0.13". ] "1l 1612 Y 19 | 1576 16 | 1620
True Alt. = 30° 00.00" — 1.40" + 0.13" = 29° 58.73". ; ’ 2 1gﬁg§ 20 | 1578 2% | 1633
. ‘Stor: Meas. Alt. = 25% Bar. = 245 o¢ Elov H o
: it.; Temp. 10° F. : < i i - 5518 Apr. 10| 1599 Aug. 8 | 1580 Dec. 6 1626
Refraction = 2.05' (0.83) (1.08) = 1.84" 20| 1594 18 | 1583 16 | 1628
True Alt. = 25° 00.00° — 1.84' w 24° 58.16". 30{ 1590 28 | 1586 26 | 1629
|
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