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CURVE FORMULAS

T = Rtan % 1

_50tan % I R=T rot, 16l Chord def.= L"T"{ﬂ
"~ Sin. ¥ D R 50 I
Sin. %D:i Sin. %BD No. chords= 553
Rotan 11 E=R ex. sec % I R
i — 0 an. def.= :
Sln. VQD— T E=T - % I 2 cho e

The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1 for 1 ft.)
and divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product
by the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance.

GENERAL DATA

RiGHT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. Add quotient to base for hypotenuse.
Given Base 100, Alt. 10.102+200=.5. 100+.5=100.5 hyp.
Given Hyp. 100, Alt. 25.252+200=3.125. 100-3.125=96.875=Base.
Error in first example, .002; 1n last, .045.
To find Tons of Rail in one mile of track: multiply weight per yard
by 1, and divide by 7.

LeveLing. The correction for curvature and refraction, in feet and

. decimals of feet is equal to 0.574 d?, where d is the distance in miles.

The correction for curvature alone is closely, %3d2. The combined cor-
rection is negative.

ProBaBLE Error. If d,, ds, ds, etc. are the discrepancies of various
results from the mean, and if £d?=the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of

the mean= ’ 2d?
MINUTES IN DECIMALS OF A DEGREE
1 0167 | 11 .1833 | 21 .3500 | 31 5167 | 41'
2 0333 | 12 .2000 | 22 .3667 | 32 5333 | 42
3 0500 | 13 2167 | 23 .3833 | 33 5500 | 43
4 0667 | 14 2333 | 24 .4000 | 34 5667 | 44
5 0833 | 15 .2500 | 25 4167 | 35 5833 | 45
6 1000 | 16 .2667 | 26 4333 | 36 6000 | 46
7 1167 | 17 .2833 | 27 4500 | 37 6167 | 47
8 1333 | 18 .3000 | 28 .4667 | 38 6333 | 48
9 1500 | 19 3167 | 29 .4833 | 39 6500 | 49
10 1667 | 20 .3333 | 30 .5000 | 40 6667 | 50

INCHES IN DECIMALS OF A FOOT

‘e 2 /s he e /e V] 2
0052 .0078 .0104 .0156 .0208 .0260 .0313 .0417

1 2 3 4 5 6 7 8
0833 1667 .2500 .3333 4167 5000 _.5833 6667
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CURVE FORMULAS

T\ Ctan Y%
T _ 50 tan % I R=T cot. %I Chord def. = “_.Ch"Rfd’
~ Sin. % D R 50 :
Sin. %D=_2° Sin. 4D No. chords= )
R w1l E-R ex sec % 1 .
Sin, V,D=_w ET tan % 1 Tan. def.=% chord def

The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 10 for 1 ft.)
and divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product
by the given distance.

To find deflection for a given angle and distance, Multiply the angle
by .01745, and the product by the distance.

GENERAL DATA

RIGHT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. Add quotient to base for hypotenuse.
Given Base 100, Alt. 10.10%+200=.5. 100+.5=100.5 hyp.
Given Hyp. 100, Alt. 25.252+200=3.125. 100 —3.125=06.875 =Base.
Error in first example, .002; in last, .045.
To find Tons of Rail in one mile of track: multiply weight per yard
by 1, and divide by 7.

LevELING. The correction for curvature and refraction, in feet and
decimals of feet is equal to 0.574 d?, where d is the distance in miles,
The correction for curvature alone is closely, 24d?. The combined cor-
rection is negative.

ProBaBLE ERRoR. If dy, da, ds, etc. are the discrepancies of various
results from the mean, and if $d?=the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of
the mean= Xd?

10.6745 m

MINUTES IN DECIMALS OF A DEGREE

1 0167 | 11 1833 | 21" 3500 | 31 5167 | 41 6833 | 51 8500
2 0333 | 1 2000 | 22 3667 | 32 53333 | 42 7000 | 52 8667
3 0500 | 13 2167 | 23 3833 | 33 5500 | 43 7167 | 53 8833
4 0667 | 14 2333 | 24 4000 | 34 5667 | 44 7333 | 54

5 0833 | 15 2500 | 25 4167 | 35 5833 | 45 7500 | 55 9167
6 1000 | 16 2667 | 26 4333 | 36 6000 | 46 7667 | 56 9333
7 1167 | 17 2833 | 27 4500 | 37 6167 | 47 7833 | 57 00
8 1333 | 18 3000 | 28 4667 | 38 6333 | 48 8000 | 58 9667
9 1500 | 19 3167 | 29 4833 [ 39 6500 | 49 8167 | 59 9833

10 1667 | 20 3333 | 30 5000 | 40 6667 | 50 8333 1 60 1

INCHES IN DECIMALS OF A FOOT

e 2 ‘s hs ' “he % ' h A
0052 .0078 .0104 .0156 .0208 0260 0313 .0417 .0521 .0625 .0729

1 2 3 4 5 6 7 8 9 10 11
0833 1667 2500 3333 .4{67 5000 5833 6667 7500 .8333 9167

Elan Publishing Co., Inc. Meredith, N.H. 03253
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GPS NETWORK DIAGRAM
OVERVIEW MAP OF AERIAL PANELS

COORDINATE LISTING & ELEVATION
OF MONUMENTS (NAD27-NAVD29)

COORDINATE LISTING & ELEVATION
OF PANELS (NAD27-NAVD29)

GPS NETWORK, LATITUDE &
LONGITUDE (NAD27 & NADS3)

NGS HORIZONTAL CONTROL

USGS VERTICAL CONTROL (NAVDSS8
CONVERSION MARKED)

COPIES OF 4 LEVELING FIELD BOOKS

COPIES OF INDIVIDUAL MONUMENT
RECORDS

(DELIVERED 9/23/96)
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Path: A:\

File: GPSYMON .HH

Hesa ADMS
Survey Control

NAD'27 SPC Systea

Precison Leveling Monument Elevations

Y
Pt Northing

09, 886601,195,
20, 894543.226,
21, 894550.344,
22, §94299.470,
23, 895857.795,
24, §97210.399,
25, 89187249,
26, 891889, 982,
27, §91896.527,
28, 891926.596,
29, 986639.732,
30, 886622.620,
31, 881335.716,
32, 681352.449,
33, 881385.202,
34, 876055, 105,
35, 876081.992,
36, B76127.214,
37, 870805.551,
38, 870829.739,
39, 870865.542,
40, B865507.476,
41, 965519.458,
42, 865558.903,
43, 865572.319,
44, B64197.223,
45, 863955.840,
46, B64282.357,

52, 0.000,
53, 0.000,
54, 0,000,
55, 0.000,
56, 0.000,
57, 0.000,
58, 0.000,
59, 0.000,
60, 0,000,
61, 0.000,
82, 0.000,
63, 0.000,
64, 0.000,
£5, 0.000,
66, 0.000,
87, 0. 000,
£, 0.000,
69, 0.000,

70, 0.000,

b
Easting

544674, 460,
539587, 021,
542097, 386,
544938, 663,
548710.598,
551769.871,
539564.376,
542070.437,
544709, 983,
550026. 992,
549965, 962,
555214,237,
549952, 698,
555210, 724,
558506, 088,
549924, 125,
555215. 269,
560480.552,
555193492,
560439. 757,
564740.568,
555541, 152,
559973. 965,
563967. 719,
567414280,
556394.502,
560898, 853,
564817.692,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0. 000,
0.000,
0.000,
0,000,
0.000,
0.000,
0.000,
0,000,

Hon.
Elev,

1281.32,
1292.12,
1300.33,
1309.60,
1328.40,
1344.54,
1281.92,
1292.99,
1300.60,
1324, 06,
1307.11,
1339.51,
1290.53,
1319.71,
1346.59,
1274.10,
1300.09,
1330.49,
1289.79,
1317.38,
1342.29,
1277.84,
1297.17,
131722,
1339.92,
1278.90,
1297.73,
1318.83,
1292.10,
1316.75,
1338.90,
1349.01,
1351.24,

1306.99,-

1283.79,
1305.86,

1324.34,

1342.74,
1282.21,
1314.54,
1276.58,
130046,
1322.33,
1349.30,
1311.70,
1345.84,
1280.39,

3,222 .a.. 10-02-96 11:23:48 am

Dist.
up to
Panel

0.90
0.72
0.84
0.90
0.00
0.58
0.90
0.63
0.30
0.53
1,15
0.48
0.38
0.43
0.00
0.48
0.78
0.59
0.49
0.78
0.00
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1,05
0.00
0.00
0.00
1.01
0.00
0.48
0.00
0.50
0.23
0.00
1.18
1,09
0.00
0.17
0.00
1.00

Page 1



1,
72,
73,
7,
75,
6,
77,
78,
79,
80,
1,
82,

Path: A:\

File: GPSYMON .HH

0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0000,
0.000,
0.000,
0.000,
0.000,

3,222 .a.. 10-02-96 11:23:48 anm

0.000,
0.000,
0.000,
0. 000,
0,000,
0.000,
0,000,
0,000,
0.000,
0.000,
0,000,
0.000,

1296.75, 0.80
1314,92, 0.95
1344.53, 0.00
127417, 1.57
1279.41, 0.00
1298.89, 0.00
134161, 0,00
1289.23, 0.00
1306.20, 0.00
1317.14, 0.00
132,73, 0.00
137,36, 0.00

Page 2



Path: A:\
File: GPSLPANL.ELV 3,135 .a.. 10-02-96 11:32:02 aa Page 1

Hesa ADMS
Aerial Control
NAD'27 SPC Systes
Precision Leveling Panel Elevations
Dist.
¥ X Panel Dn to
Pt Northing Easting Elev.  Hon.

09, B886601.195, 544674.460, 1282.22, 0.90
20, B94543.226, 539587.021, 1292.84, 0.72
21, 894550.344, 542097.386, 1301.17, 0.84
22, B94299.470, 544938.663, 1310.50, 0.90
23, 895857.795, 548710.598, 1328.40, 0.00
24, 897210399, 551769.871, 1345.12, 0.58
25, 891872.4%, 539564.376, 1282.82, 0.90
26, 891889.982, 542070.437, 1293.62, 0.63
27, 991896.527, 544709.983, 1301.10, 0.50
28, 891926.59%, 550026.992, 1324.61, 0.55
29, 886638.732, S549965.962, 1308.26, 1.15
30, B86622.620, 555214.237, 1339.99, 0.48
31, 881335.716, 549952.698, 1291.11, 0.58
32, B81352.449, 555210.724, 1320.14, 0.43
33, 881385.202, 558506.088, 1346.59, 0.00
34, B76055.105, 549924.125, 1274.58, 0.48
35, 876081.992, 555215.269, 1300.87, 0.78
36, 876127.214, 560480.552, 1331.08, 0.59
37, 870805.551, 555193.492, 1290.28, 0.49
38, B870829.739, 560439.757, 1318.16, 0.78
39, 870865.542, 564740.668, 1342.29, 0.00
40, 865507.476, 555541.152, 1278.33, 0.49
41, 865519.458, 559973.965, 1297.17, 0.00
42, B65558.903, 563967.719, 1317.22, 0.00
43, 865572.319, S567414.280, 1339.92, 0.00
44, B64197.223, 596394502, 1278.90, 0.00
45, 863955.840, 560889.853, 1297.73, 0.00
46, B64282.367, SG4B17.692, 1318.83, 0.00

52, 0.000, 0.000, 1292.10, 0.00
53, 0. 000, 0.000, 1316.75, 0.00
54, 0.000, 0.000, 1339.95, 1.0
55, 0. 000, 0.000, 1349.01, 0.00
s, 0.000, 0,000, 1351.24, 0.00
57, 0. 000, 0.000, 1306.99, 0.00
58, 0,000, 0.000, 1284.80, 1.01
59, 0.000, 0.000, 1305.86, 0.00
80, 0,000, 0,000, 1324.82, 0.48
61, 0. 000, 0.000, 1342.74, 0.00
62, 0. 000, 0.000, 1282.71, 0.50
83, 0. 000, 0.000, 1314.77, 0.23
64, 0. 000, 0.000, 1276.58, 0.00
65, 0. 000, 0.000, 1301.64, 1.18
86, 0.000, 0.000, 1323.42, 1.09
87, 0.000, 0.000, 1349.30, 0.00
68, 0,000, 0.000, 1311.87, 0.17
69, 0.000, 0.000, 1345.84, 0.00

10, 0.000, 0.000, 1281.39, 1.00



1,
72,

74,
75,
76,
T,

79,
80,
a1,

Path: A:\
File: GPS&PANL.ELV

0.000,
0.000,
0.000,
0.000,
0.000,
0. 000,
0.000,
0. 000,
0.000,
0.000,
0,000,
0.000,

3,130 .a.. 10-02-96 11:32:02 am

0,000,
0.000,
0,000,
0,000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0.000,
0,000,

1297.55,
1315.87,
1344.53,
1275.74,
1279.41,
1298. 89,
1341.61,
1289. 23,
1306. 20,
1317.14,
1321.73,
1327.36,

0.80
0.95
0.00
1.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Page 2



Path:

File: 27_4H3V!.SPC

A\

Mesa ADMS Aerial

NAD' 27 SPC
Al, Central
GPS Network

Systea
Lone

POINT NORTHING-Y

PATC 897543.373
FLUM 900822. 370
_GAN 850381.913
D282 849729.696
H009 886601.195
H020 894543, 226
Ho21 894550, 344
H022 894299.470
H023 893857.795
H024 897210. 399
#0235 891872.496
1026 891889. 982
H027 891896.527
1028 891926.396
H029 886638.732
H030 886622.620
1031 881335.716
Ho32 881352.449
H033 881383.202
H034 876035, 103
#0335 876081.992
H036 876127.214
H037 870803. 551
1038 870829.739
H039 8708635.542
H040 865507.476
H041 865519.458
H042 863558. 903
H043 863572.319
H044 864197.223
0435 863955. 840
H046 864282, 367

3,999 .a..

EASTING-X ELEV/FEET

342299.727
351035.7135
334754.332
381124.353
344674, 460
339587.021
342097.386
344938. 663
348710.598
331769. 871
339564.376
342070.437
344709.983
330026, 992
349963.962
355214.237
549952.698
395210.724
538506.088
349924, 125
995215.269
360480, 552
599193.492
360439,7357
J64740.668
359941.132
399973. 963
363967.719
367414.280
336394, 502
360888.853
364817.692

1300. 563
1354.682
1277.301
1369.525
1281.274
1292, 120
1300.319
1309.597
1328. 406
1344.538
1281.887
1292.976
1300.591
1324.069
1307.150
1339.531
1290.532
1319.732
1346. 644
1274.115
1300.060
1330.512
1289.797
1317,383
1342.320
1277.842
1297.146
1317.229
1339.915
1278. 902
1297.760
1318. 859

3-07-96 4:42:36 pa

LATITUDE

33 28 02.21484 {11
33 28 24.53133 111
33 20 15.38519 111
33 20 08.37503 111
33 26 13.91547 i1
33 27 32.56466 111
33 27 32.60308 111
33 27 30.08222 111
33 27 45.44386 111
33 27 58.78113 11
33 27 06.13%47 111
33 27 06.28036 111
33 27 06.30957 111
33 27 06.52848 111
33 26 14.20878 111
33 26 13.96326 111
33 25 21.73828 11
33 25 21.B1765 111
5 22.08331 111
29.48938 111
29.66895 111
30.02149 111
37.46136 111
37.60623 111
37.87665 11t
43.03323 {11
43.07210 111
43.38336 111
43.44763 111
32.03396 111
29.58336 111
2 32.73756 111

Page 1

LONGITUDE

46 40.649890
44 57.459160

44 14,382110 .

39 03.767270
46 12.798140
47 12.717670
46 43.085460
46 09.5515330
43 23.000110
44 48.861240
47 13.024320
46 43.445240
46 12,290820
43 09.534140
45 10.352810
44 08.418620
43 10.607850
44 08,568289
43 29.685730
43 11.042960
44 08.622809
43 06.507300
44 08.987860
43 07.107470
42 16.377250
44 04,996400
43 12.719680
42 25.620180
41 44,974350
43 54.960190
43 01.963670
42 15.627090

CONVERGENCE

0 04 35.37
0 03 32.36
095 54.70
0 0B 45.49
0 04 50.30
0 04 17.63
0 04 33.97
0 04 52.45
005 17.05
0 03 37.01
004 17.41
0 04 33.72
0 04 50.89
005 23.49
003 24.9
0 05 59.04
0 05 24.64
0 05 58.82
0 06 20.24
005 24,28

5C.FACT

0.99990205
(. 99990298
0.99990343
0.99990754
0.99990229
0.99990179
0.99990203
0.99990231
0.999%0272
0.99990307
0.99930179
0.99990203
0.99990229
0.99990287
0.99930286
0.39990349
0.99990286
0.99990349
0.999%0392
0.999902835
0.99990349
0.99990419
0.99990349
0.99990418
0.99990480
0.99990352
0.99990412
0.99990469
0.99930520
0.99990364
0.99990425
0.99990481

EL.FACT

0.99993779
0.99993521
0.99993891
0.99993450
0.99393872
0.99993820
0.39993781
0.99993736
0.93993646
0.99993569
0.99993869
0.99992816
0.99993779
0.39993667
0.99993748
0.99993593
0.99993827
0.93993688
0.99993339
0.99993906
0.99993782
0.99993636
0.99993831
0.99993699
0.99993380
0.99993888
0.99993796
0.99993703
0.99993591
0.99993883
0.99993793
0.99993692



Hesa ADMS Aerial

Path: A:\
File: 83_4HSY!.M2F

GPS Network

4,359 .a..

NAD'83 SPC

3-06-96 9:24:04 pm

Page 1

NATIONAL GEODETIC SURVEY

6P 70 PC PROGRAM
1983 DATUM

THE INTERNATIONAL FOOT WAS USED IN CONVERTING COORDINATES!

NAHE

PATC
FLUM
_SAN
0262
4009
4020
H021
4022
H023
4024
H025
H026
M027
H028
H029
H030
H03t
H032
H033
H034
H035
H036
H037
H038
4039
H040
NO41
H042
H043
H044
K045
H046

LATITUDE

33 28 2.37816
33 28 34.69440
33 20 15.56323
33 20 8.55340
33 26 14.08197
33 27 32.72820
33 27 32.76696
33 27 30.24638
33 27 45.61033
33 27 58.94564
33 27 6.30376
33 27 6.44520
33 27 6.47459
33 27 6.69422
33 26 14.37599
33 26 14.13122
33 25 21.90700
33 25 21.98708
33 25 22.25318
33 24 29.65978
33 24 29.83987
33 24 30.19311
33 23 37.63378
33 23 37.77934
33 23 28.05034
33 22 45.20718
33 22 45.24665
33 22 45.56044
33 22 45.62318
33 22 32.22840
33 22 29.73867
33 22 32.91312

LONGITUDE

111 46 43.15266
H1 44 59.95935
111 44 17.07320
{11 39 6.25115
111 46 15.29813
111 47 15.22041
111 46 45.58749
111 46 12.05269
111 43 27.50042
111 44 51.36090
111 47 15.52664
111 46 45.94684
111 46 14.79166
111 45 1203345
{11 45 12.85129
111 44 10,91559
111 45 13.10548
11 44 11.06443
{11 43 32.18092
111 45 13.53976
111 44 11.11810
111 43 9.00109
111 44 11.48232
11 43 9.60042
111 42 18.86897
111 44 7.48992
111 43 15.21193
111 42 28.11127
111 41 47.46446
111 43 57.4532
111 43 4.45740
111 42 18.11774

NORTH(Y)
HETERS

273585, 504
274584.948
259210.658
239011.874
270250.314
272671.041
272673.216
272596.757
273071.7435
273484.027
271857.000
271862.336
271864.327
271873.514
270261.767
270256.868
2686435.402
268650.514
268660.504
267035.866
267044.073
267037.868
263433. 808
263443.192
265454.114
263820.950
263624.612
263836.643
263840.740
263421.583
263248. 021
263447.555

EAST(X)
HETERS

226188.071
228850.818
229984. 368
238021.962
226911.924
223361.230
226126.412
226992.437
228142.124
223074.590
225354.353
226118.203
226922.740
228543.370
228524.779
230124.459
228520.748
230123.399
231127.830
228512.050
230124.796
231729.660
230118.169
23717.237
233028.159
230224.148
231575.274
232792.573
233843.090
230484.253
231854.136
233051.650

NORTH(Y)
FEET

897590. 236
300869. 252
850428. 668
849776.490
886648, 012
834590.030
894597. 1635
894346.316
895904.675
897257.306
891919. 291
891936.798
891943, 363
891973. 471
886685, 587
886669.514
8081282.552
881399.324
881432.100
876101.923
876128. 848
876174.108
870852, 368
870876.614
870912. 448
865554.298
865366, 212
863605.784
B863619.226
864244, 043
864002.094
864329.249

EAST(D)
FEET

742086. 847
750822894
734541.890
780911.952
744461.693
739374.180
741884.554
744725.843
748497.782
731337.054
739351.3552
741857.621
744497.178
749814. 206
749733.212
735001.506
749739.987
754998.028
758293. 406
749711.450
735002, 612
760267.913
734980. 869
760227.156
764528. 081
733328.570
759761.398
763733, 167
767201.739
736181,932
760676.299
7646035. 151

IONE CONVERGENCE

AL C
AL C
Al C
Al C
AL C
AL L
AL C
AL T
AL C
AL C
AL C
Al C
AL C
AL L
Al ©
AL L
Al C
AL C
Al C
AL C
Al C
AL C
AL C
AL C
Al C
AL L
AL C
AL C
Al C
Al C
AL L
AL C

OQOOOOCQOOOOOOOOO':JOGGQOQOOOOOOOo

.99
.98
.34
A3

msn...mm-.o.gr.aom
- = ® . o=
Lo R

Lo O € LN Py = L PO LA R PO B QO = LD R L B e B e O [ ]
-
N0 e P WD Q0 Bl PO O L e O L S o C

L B NCRN - ~ R Iy P R I Y. YR~
“ i © e e e W oa A e s
S B0 0O e TN fe S O C e i GO G d
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. 0w

[ 4
< B

wn ha
(2%
s -
[=a]
~J

O o N oh O O oY U on BN B L U G B Beora O e B o B o£O O L 4
—

VERSION 1.0

SCALE

0.99990203
0.999902%6
0.99990241
0.99930750
0.9999022

0.93930178
0.99990201
0.9999022

0.99990269

- 0.99990304

0.93990177
0.39930201
0.99990227
0.39990284
0.99990283
0.99990346
0.99990283
0.99990346
0.99990389
0.99930283
0.99990346
0.99990416
0.99990346
0.99990415
0.99990477
0.99990351
0.99990409
0.99990465
0.99990517
0.99930361
0.99990422
0.99990478



Path: C:\JOBS\MESA_ADM
File: PATCH .A-1 2,904 .a.. 1-09-96 3:05:36 pa Page 1

National Geodetic Survey, Retrieval Date = JULY 21, 1992

DU2252 #HSEsEdd e bbb et o aE b B R R R R R R R R R R E R S H R R R R R H R R R H R
DU2252 DESIGNATION - PATCH

Du2252 PID - Du2252
DU2252 STATE/COUNTY- AZ/MARICOPA
Du2252

DU2252 HORZ DATUN - NAD 83
DU2252 VERT DATUN - NGVD 29

Du2252
DU2252 POSITION

33 28 02.37816(N) 111 46 43.15266(H) ADJUSTED

Du2252 83 minus 27 - +00. 16332 +02.50277 NADCON
Du2252

DU2252. HEIGHT - 396.1  (meters)  1300. (feet) VERT ANGLE
DU2252 sResdddis i E MR AR R R R R R SRR R AR RRER R R HRRHERHEE
DU2252 LAPLACE CORR- 2,28 DEFLEC30
Du2252 . GEOID HEIGHT- -29.63 GEOID90
Du2252

DU2252 HORZ ORDER - FIRST

bu2252

DU2252. THE HORIZONTAL CODRDINATES WERE ESTABLISHED BY GPS OBSERVATIONS
DU2252.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEMBER 1989
DU2252. THE ORTHOMETRIC HEIGHT WAS DETERMINED BY GPS OBSERVATIONS.
Du2252

DU2252; North East Scale Converg.
Du2252;SPC AL C - 273,585.504  226,188.071 0.99930203 +0 04 34.0 MT
DU2252;UTH 12 - 3,703,367.969  427,0646.437 0.99966454 -0 25 45.9 HT
Dbu2252

DU2252_STATION MARK IS A SURVEY DISK
DU2252_WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND)
Du2252

DU2252 HISTORY - Year Condition Recov. By

DU2252 HISTORY - 1986 STATION HONUMENTED  AZ DEPT OF TRANSP
DU2252

Du2252 STATION DESCRIPTION

DU2252

DU2252' DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (HW )
DU2252' THE STATION IS LOCATED ABOUT 7.3 KM (4.5 MI) NORTHEAST OF MESA,
DU2252" ARTZONA.

buz2252’

DU2252'TO REACH THE STATION FROM THE INTERSECTION OF VAL VISTA DRIVE AND
DU2252"HCDOWELL ROAD, G0 WEST ON MCDOWELL ROAD FOR 2.335 KH (1.45 HI) TO
DU2252' THE STATION ON THE RIGHT JUST AFTER CROSSING THE CANAL.

pu2252

DU2252° THE STATION IS A STANDARD AGS DISK

DU2252" STAMPED---PATCH 1986---,

DU2252' SET INTD THE TOP OF A ROUND CONCRETE MONUMENT

DU2252'25 CH IN DIAMETER PROJECTING 3 CH ABOVE GROUND. LOCATED
DU225271.22 METERS (4.0 FT) NORTHWEST FROM A WITNESS POST AND SIGN,
DU2252'1.22 METERS (4.0 FT) SOUTHEAST FROM A WITNESS POST AND SIGN,
DU2252'28.83 METERS (94.6 FT) NORTH-NORTHHEST FROM A BRASS CAP ON THE
DU2252' CENTERLINE OF HCDOWELL ROAD,

DU2252'23.68 METERS (77.7 FT) NORTH FROM THE EDGE OF MCDOWELL ROAD,
DU2252731.85 NETERS (104.5 FT) NORTHWEST FROM THE NORTHWEST CANAL HEADWALL
DU2252'0N MCDOMELL ROAD,



Path: C:\JOBS\HESA_ADN
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National Geodetic Survey, Retrieval Date = JULY 2i, 1992

DU2242 #Ea3adid bt E Rt R R R R HHE R R E R R R E R F R R R H R R R R R E R
DU2242 DESIGNATION - FLUME

Du2242 PID - DU2242
DU2242 STATE/COUNTY- AL/HARICOPA
DU2242

DU2242 HORZ DATUM - NAD 83
DU2242 VERT DATUN - NGYD 29

DU2242

Du2242 POSITION 33 28 34.69440(N) 111 44 59.95935(KW) ADJUSTED

DU2242 83 minus 27 - +00. 16307 +02,30019 NADCON
DU2242

DU2242 HEIGHT = 412.6 (meters) 1354, (feet) VERT ANGLE
DU2242 333 dd e e iE iR R b s e baiasi iR a bR R R RN RS RRR bR R RERusissesd
DU2242 LAPLACE CORR- 2.77 DEFLECS0
DU2242 GEOID HEIGHT- -29.57 GEDIDI0
Du2242

DU2242 HORI ORDER - FIRST

DU2242

DU2242. THE HORIZONTAL COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS
DU2242.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEMBER 1989
DU2242. THE ORTHOMETRIC HEIGHT WAS DETERMINED BY GPS OBSERVATIONS.
Du2242

DU2242; North East Scale Converg,
DU2242;SPC AZ C - 274,584,948  228,850.818 0.99990296 +0 03 31.0 MT
DU2242;UTH 12 - 3,704,343.644  430,317.258 0.99963986 -0 24 49.3 WY
Du2242

DU2242_STATION MARK IS A SURVEY DISK
DU2242_WITH SETTING: SET IN TOP OF CONCRETE HONUMENT (ROUND)
DU2242

DU2242 HISTORY - Year Condition Recov. By

DU2242 HISTORY - 1986 STATION HONUMENTED  AZ DEPT OF TRANSP
Du2242

bu2242 STATION DESCRIPTION

Du2242

DU2242° DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (HW )
DU2242' THE STATION IS LOCATED ABOUT 9.7 KM (6.0 MI) NORTHEAST OF THE CITY
DU2242"0F HESA, ARIZONA.

- Du2242!

DU2242'T0 REACH THE STATION FROM THE INTERSECTION OF HCKELLIPS ROAD AND
DU2242'VAL VISTA DRIVE, GO NORTH ON VAL VISTA DRIVE FOR 1.54 KR (0.95 HI)
DU2242'TO THE INTERSECTION OF MCDOWELL ROAD AND VAL VISTA DRIVE. CONTINUE
DU2242'NORTH ON VAL VISTA DRIVE FOR 0.97 KM (0.6 HI) TO A BLADED ROAD ON THE
DU2242'RIGHT. TURN RIGHT ALONG THE SOUTH SIDE OF THE CANAL FOR 0.16 KM
DU2242' (0.1 MI) AND CONTINUE ON THE ROAD FOR ANOTHER 0.16 KM (0.1 HI) TO
DU2242° THE TOP OF A HILL AND THE STATION ON THE LEFT,

buz242’

DU2242" THE STATION IS A STANDARD AGS DISK

DU2242' STAHPED---FLUNE 1986---,

DU2242"SET INTO THE TOP OF A ROUND CONCRETE HONUMENT

DU2242'25 CM IN DIAMETER PROJECTING 2.5 CM ABOVE GROUND. LOCATED
DU2242'1.46 METERS (4.8 FT) NORTHEAST FROM A WITNESS PDST AND SIGN,
DU224272.8 HETERS (9.2 FT) NORTH-NORTHWEST FROM AN UNSTAMPED B.H. WITH A
DU2242' BRASS CAP,
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DU2258 #333Es et EEREEEEEHEE R EREFE RN F R R R R R R R R S R E R E LR R R R R E RS
DU2258 DESIGNATION - SAN

Du2258 PID - DU2258
DU2258 STATE/COUNTY- AZ/MARICOPA
Du2258

DU2258 HORZ DATUM - NAD 83
DU2258 VERT DATUN - NGVD 29

pu2258

DU2258 POSITION - 33 20 15.56323(N) 111 44 17.07320(W) ADJUSTED
DU2258 83 minus 27 - +00. 17804 +02.49103 NADCON
Du2258

DU2258  HEIGHT = 388.9  (seters)  127h. (feet) VERT ANGLE
DU2258 #edsdis b s b bi b bErEFRRE R R R R F IR R R M R R F R R HRE R RS RS
DU2258 LAPLACE CORR- 2,01 : DEFLEC90
Du2258 GEOID HEIGHT- -29.81 GEOID90
Du2258

DU2258 HORZ ORDER - FIRST

Du2258

DU2258. THE HORIZONTAL COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS
DU2258.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEMBER 1989
DU2258. THE ORTHOMETRIC HEIGHT WAS DETERMINED BY 6PS OBSERVATIONS.
bu2258

DU2258; North East Scale Converg.
Du2258;5PC AT C - 259,210.658  229,984.388 0.99990341 +0 05 33.3 HT
DU2258;UTH 12 - 3,688,963.722 431,315.090 0.99963816 -0 24 20.3 WT
Du2258

DU2258_STATION MARK IS A SURVEY DISK
DU2258_WITH SETTING: SET IN A MAT FOUNDATION OR CONCRETE SLAB OTHER THAN
DU2258

Du2258 HISTORY - Year Condition Recov. By

Du2258 HISTORY - 1986 STATION MONUMENTED  AZ DEPT OF TRANSP
2258

Du2258 STATION DESCRIPTION

bu22s8

DU2258 DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (HNW )
DU2258' THE STATION IS LOCATED ABOUT 6.5 KM (4.0 NI) SOUTHWEST OF GILBERT,
DU2258" ARTZONA.

bu2258'

DU2258' TO REACH THE STATION FROM THE INTERSECTION OF GILBERT ROAD AND
DU2258' WARNER ROAD, 60 EAST ON WARNER ROAD FOR 4.9 KM (3.0 MI) TO THE
DU2258 INTERSECTION OF WARNER ROAD AND GREENFIELD ROAD, TURN LEFT AND 6D
DU2258"NORTH ON GREENFIELD ROAD FOR 0.19 KM (0.12 MI) TO THE BRIDGE OVER
DU2258' THE EASTERN CANAL AND THE STATION ON- THE RIGHT IN THE EAST ABUTHENT
DU2258' OF THE BRIDGE.

Du2258°

DU2258' THE STATION IS5 A STANDARD AGS DISK

DU2258' STANPED---SAN 1986---,

DU2258'SET INTO A DRILL HOLE IN THE CONCRETE OF A BRIDGE CURB.
DU2258"LOCATED 7.6 METERS (25 FT) NORTHEAST FROM THE SOUTHEAST END OF THE
DU2258" EAST BARRIER,

DU2258" 14,0 METERS (46 FT) EAST FROM THE CENTERLINE OF GREENFIELD ROAD,
DU2238'2.59 METERS (8.3 FT) NORTHWEST FROM THE CENTERLINE OF THE SOUTHEAST
DU2258" CANAL RDAD,
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1 National Geodetic Survey, Retrieval Date = JULY 24, 1992

DUOBYT ###E¥ st HERFRERFERERRRERERE R H AR R R B R M R R R R R E R R R R R H 1
DU06IS DESIGNATION - D 282

DU0BIS PID - DU0BIS
DU0GIS STATE/COUNTY- AI/NARICOPA
DU0GIS

DU0GIS HORI DATUM - NAD 83
DU0GSS VERT DATUM - N6VD 29

DU0693

DUOBSS POSITION - 33 20 0B.55540(N) 111 39 06.25115(W) ADJUSTED
DU0RIS 83 minus 27 - +00, 18037 +02.48388 NADCON
DU0&IS

DU069S HEIGHT = 417.791 (meters)  1370.70 (feet) ADJ UNCHK
DUOGIS #e##es s et e s b it b i E R R R R R R R R E R R E R R R R R R R R T
DUOGIS LAPLACE CORR- 3.32 . DEFLEC30
DU0G9S GEOID HEIGHT- -29.66 GEOID30
DU0695

DUOBSS HORZ ORDER - FIRST

DU0&IS VERT ORDER - FIRST CLASS 2

DU0RYS

DU06I5. THE HORIZONTAL COORDINATES WERE ESTABLISHED BY 6PS OBSERVATIONS
DU0GIS. AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN AUGUST 1988
DU0E95. THE ORTHOMETRIC HEIGHT WAS KEY ENTERED FROM PRINTED DOCUMENTS
DU0G95. AND NOT KEY VERIFIED.

DU0GIS

DU069S; North East Scale Converg.
DU0G35;SPC AZ € - 259,011,874 238,021,963 0.99990750 +0 08 44.1 HT
DUOGIS; UTH 12 - 3,688,694.34¢  439,348.588 0,99964535 -0 21 29.4 HT
DU0693

DUOBIS_STATION MARK IS A BENCH MARK DISK
DU0BIS_WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND)
DU0BIS_THE MARK IS STAMPED: D 282 1948

DU069s

DUOBIS HISTORY - Year Condition Recov. By

DU0&IS HISTORY - 1948 STATION MONUMENTED  CODAST AND GEODETIC SURVEY
DUOBIS HISTORY - 1967 600D NATIONAL GEODETIC SURVEY

DU069S HISTORY - 1992 600D NATIONAL GEODETIC SURVEY

DU0693 ’

DU0E9S STATION DESCRIPTION

U095

DU0B9S' DESCRIBED BY NATIONAL GEODETIC SURVEY 1967

DUO0BSS' TEXT WAS SUPERSEDED BY LATER RECOVERY.

DU0EIS

DU0695 STATION RECOVERY (1992)

U095

DU0BIS' RECOVERY NOTE BY NATIDNAL GEODETIC SURVEY 1992

DU0&95'3.8 KM (6.10 HI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE
DU069S" IN QUEEN CREEK, THENCE 1.5 KM €0.95 MI) WESTERLY ALONG WARNER RDAD,
DU0895'10.8 M (35.4 FT) SOUTH OF AND LEVEL WITH THE ROAD CENTERLINE, 4.7 M
DU0BSS' (15.4 FT) SOUTHWEST OF A UTILITY POLE, 2.1 M (6.9 FT) SOUTH OF A
DUOBIS'FENCE, 0.3 M (1.0 FT) WEST OF A WITNESS POST, AND THE MONUMENT
DU0635"PROJECTS 0.3 M (1.0 FT) ABOVE THE GROUND SURFACE.
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FEB-16-88 13:85 FROM: USGSB RMMC PLANNING UNIT 1D PAGE 13
o o S
Post-it* Fax Note 7671 |Paleg-z25 57 Ip”aSLQ 5
To 076/) /)m r/‘df From
Co./Oept. Co. /75(
DUZI17 ¥tk +hk b4 0R 00 K4k KRk R KRk Phorie # Phone # 9
DU2317 DESIGNATION - A 518 ¥ e o
DU2317 PID ~  DUZ3L17

DU2317  STATE/ZCOUNTY-  AZ/MARICOPA
DU2317 UHGES QUAD - MESA (1983)
DU2317

DU2317 HORZ DATUM - NAD 83

puUz231i7 VERT DATUM -~ NAVD @8

DUZ317

pU2317 POSLTTON - 33 24 Bé., (N) 111 4% 373, (W) SCALED
DUR317 B3 minus 27 - - +00 . £072 . NADCON
DU2317 '
puz2s3i1z

pu2317 HEIaGn = 388.720 (meters) o 5 A R ( feet ) ADIUSTED
DUL31/ 8L minus 29 - +0O.534 (+/- ¢ <m) VERTCON
DUZ23172 DY minues s - -0 .460 COMPUTED
DUZ2317. (NOIE -~ For assistance in applying shifts see tile yeadme.dat )

DIIFXIVARTEI RS FTEDAECTEREIFE 222 PTTOIFIPIELIRELTIEFFERE S SRR SRR E RS NP E RN T E ST
DU2317 '

DU2317 GEOQID HETGHT- ~29 .56 GEQIDO3
DUZ317 MODELED GRAV- 979,442 .8 NAVDSES
buU2317/

DU2317

DU2317 VERYT ORDER - FLIRST CLASS 2

puU23L7

puz3lz

DUZ317.The horizontual coordinates were scaled trom a toupugraphic map and have
DU2317 .an estimiated accuracy of +/-« 6 seconds.

puzst7z

DU23L7.The orthometyric helght was detevinined by differential lteveling
pu2317.and adjusted by the National Geodetic Survey in Novembevr 1993.

DU2317 .
PDUZB17.The dynamic height is computed by dividing the NAVD 81

DU2317 .geopoteantial number by the normal gravity value computed on the
DU2317 .Geodetic Raference System aof 1980 (GRS 80) ellipcaid at as

DU2317 .degrees latitude (G = 980.6199 gals. ).

DU2317

DU2317 .The geoid helight was determinad by GEOID?3.

pu2317

DU2317.The madeled gravity was interpalated from observed gravity valuew.
puU2317

ouz3al7; Nort.h Fast Estimated Accuracy
DUZBL7iSPC AT C - 67,850, 228,010, (+/~ 180 motors Soaled)
pu231v

DU2317. STATION MARK IS A METAL ROD

DU2717 WITH SETTING: STAINLESS STEEL ROD W/W SLLUVE (10 (7T .+)
DU2317. THE MARK 1S STAMPED: A 518 1992

HOU2317 STARBIL TTY: A - MOST RELLTABLE AND EXPECTED To HOLD
DUZBLIZ+STARTL ITY: POSITION/ELEVATION WELL

DU2317_SATELLITE: THE SITE LOCATION WAS REFORTED AD SUITABLE FOR
DU2317+SATELLITE: SATELLITE OBSERVATIONS - 1992
OU2317_ROD/PIPE-DEPTH: 5.% meters

puasi?
pU2317 HISTORY - Year Condition Racov. By
oU2317 HISTORY w1992 STATION MONUMENTLED NATIONAL GEODETIC SURVEY

ouU2317



=

FEB-18-86 13.:08 FROM: USG8 RMMC PLANNING UNIT 1D PAGE 4

.
o

puU2317 STATION DESCRIPTTION

puU2317

DUZ317 DESCRIBED BY NATIONAL, GEODETIC SURVEY 19%2

DU2317°7 .5 KM (4.65 ML) EASTERLY ALONG U.S. HMIGHWAY 60 (MAIN STREET) FROM
DU2317'THE JUNCTLION OF STATE HIGHWAY 87 (COUNTRY CLLUB DRIVE) IN MESA. 10.0 M
DU2317°'(32.3 FT) NORTH QOF AND LEVEL WITH THE CENTFR OF THE WESTBOUND LANES
DU2BL7°0F THE HIGHWAY, 9.2 M (30.2 FT) WEST OF THE CENIER OF CYFRESS ESTATES
DUR2317’MOBILE HMOME PARK ENTRANCE ROAD, 1.2 M (3.7 FT) NORTH OFf THE SQUTH ENO
DU2317°0F A BRICK WALL, 0.8 M (1.6 FT) WEST OF THFE WALL, AND 0.3 M (1.0 FT)
DU2317°S0UTH NOF A WITNESS POST. NOTE--ACCESS Tu THE DATUM POLNT IS THROUCGH
PU2317'a % -INCH 1.0GO ChP.
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FEB-18-98 13:88 FROM: USGS RMMC PLANNING UNIT 1D: PAGE 7
v

oU2319 *4****;*ﬁ«*,****f**i***mm*******«*******ﬁ*;*s**w;f**aﬁgﬁgf*****ﬁ*ia**<

DUZ2319 DESIGNATION - c 518

pu23i? PID - PU2319

DU2319  STATE/COUNTY  AZ/MARTICOPA

DU23LY  UsGS QUAD - MESA (1983)

DU23L9

oUZ319  HORZ DATUM -~ NaAD 83

DU2319  VERT DATUM - NAVD 88

DU231Y

DU23LY  POSTTION - 33 24 BG. (N) 111 47 02. (W) SCALED
DU2319 12 minus 27 - +00. +03. NADCON
NuU2319 v

ou231LY

DU2319 HEIGHT = 382,634 (meters) 127055 5k (fteet,) ADJUSTED
DUR31Y  ©8 minus 29 - +0.%42 (+/- 2 cm) VERTCON
DU2319 DY minus &8 - ~0.453 . COMPUTED

DU2319. (NOTL - For assistance in applying shifts gsee tile readma . dat)
DUZ31O kb ok 4% 0 0 N8 N K ORI A KK KKK SR HOH YR HIOE A 00 K 1 F A S R OR AR KK R R ok
puU231s

DUzZaty  GFOID MHETGHT-- 29 .59 GEOIDYR
DU2319 MODELED GRAV- 979,443 .5 NAVDRAE
DUZ319

DU231Y

DU2319 VERT ORDER
DU2319

pL23L9

DU2319.The hovizontal G.Oaﬂﬁmjm#m_nw were =caled from a ﬁ....:.va“:.mC_._MG map ancd have
DU2319 .an estimated accuracy of +/- 6 seconds.

ou2319

DU2319 .Thi orLhometric height was determined by ditferential leveling

DU2319 .and adjusted by the National Geodetic Survey in Novambaer 1993.

bpuzzig

DU2319.The dynamic height is computed by dividing the NAVD g6

DU2319 .qgeopotential numbey by the normal gravity value computed on the

DU2319 .Geodet ic Reference System of 1980 (GRS 80) ellipsoid at 4%
DU231Y.degrees latitude (G = 980.6199 wals. ).

FIRST CLASS 2

pu2319

bUZ319.The geoid hoight was determined by GEQIDSS3.

DuU231w

DU2319.The modeled gravity was interpolated fyom obwer ved aravity values.,
DU2319 : _ . .

DpUZ2319: Nov th Fast, Estimated Accuracy
DU2319;4PC AZ C e 267,040, 225,710, (/- 180 merers Scalad)
DLU2319

DU2319 STATION MARK 1% A VERTICAL CONTROL OISK

DU2315_WITH SETTING: SFT TN THE ABUTMENT OR RIER OIF A LARGE BRIDGE
DUZ319 THE MARK 1% STAMPED: C 518 1992

DU2319 STARTLYTY: B = PROBABLY HOLD POSITION/LLEVATION WELL
DLZHIO_CATELLITE: THE SITE LOCATION WAS REFLRTLD Al TUTTARLE FOR

DU2319+SATELLITE: SATELLITE ORSERVATIONSD 1992

buU231L9
bU2319 HISTORY - Year Caondit.lon Recov. By
DU2319 HISTORY -~ 1992 STATION MONUMENTED NATIONAL GEODETIC SURVEY

DuU2319
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FEB-18-88 13:088 FROM: USGS RMMC PLANNING UNIT 1D ' PAGE o
'

puU2319 STATION DESURIPTION

DU231%

DUZ319'DESCRIBED BY NATIONAL GEODETIC SURVEY 19w2

PDU2319°% .2 KM (3.2% MI) EASTERLY ALONG U.S$. HIGHWAY 60 (MAIN STREET) FROM
DUZ3192°'THE JUNCTION OF STATE HIGHWAY 87 (COUNTRY CLUR DRIVE) IN MESA, IN T0P
DU2313°'0OF AND 0.2 M (0.7 FT) SOUTHEAST OF THE NORTHWEST END OF THE NORTHEAST
DUZ3L19CONCRICTE ABUTMENT OF THE HIGHWAY RRIDGE SPANNING THE GCONSQOLIDATED
DU2313°CANAL., 2.1 M (6.9 FT) NORTH OF THE NORTH CURB OF THF HIGHWAY, 0.4 M
DU2319°(1.3 FT) NORTH OF THE 8RIDGE RAILING, AND O.3 M (1.0 FT) ABOVL THE
DU2319 LEVEL OF THE HIGHWAY.




FORMULAE FOR SOLVING RIGHT TRIANGLES

¥ B
/] ; /\

A > iC A T c A
Sin 4 =-2= Cos B CotA=£—=TanB
cosA=—f=SinB Sec 4 = £ = Cosec B
TanA=-%=CotB CosecA=T‘;—=SecB

Given  Required Solution

A c B,a,b|B=90°"—dAd,a=csinA,b= ¢ cos A.

Ab | Bac|B=90"—Aa=btand, c =—2
cos 4.

A, a B,b,c B=90°—A,b=acotA,c=:L
sin 4.

=cos B,b=\(c F a) (c—a)
ok By VETF T

a,c A,B,b|sind =

ab A,B,cltan4d =

cr-'a- n'n

FORMULAE FOR SOLVING OBLIQUE TRIANGLES

Given Required Solution
A,a,b B,c sinB=bsmA,c=a.smC
[/} sin A
__asinB
G b " sind
a.6,C | A,c|4+B=180°—c, c=250C
sin A4
+b+
a,b,c | Area | side® g £ area= Vs(s—a) (s—b) (s—¢)
Ab,c Area | area = bL%‘lﬁ;
- .
A.B,C,a| Area | area = EL.BM
2sin A4
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CURVE FORMULAS

T = Rtan % I

T - 50tan %1 R-T cot. A1 | Ghord def.= -chord®
= Sin. 5 D R 30 1 R
Sin. %D:.%o. Sin. 4D No. chords= )

- 1
S— e Tk E=R ex. sec % I
. & —S——T E=T tan % I

The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .o1745 (def. for 1 for 1 ft.)
and divide given deflection by the product. v

Rule 2. Multiply given deflection by 57.3, and divide the product
by the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance.

GENERAL DATA

RiGHT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. Add quotient to base for hypotenuse.
Given Base 100, Alt. 10.102+200=.5. 100+.5=100.5 hyp.
Given Hyp. 100, Alt. 25.25?+200=3.125. 100-3.125=96.875=Base.
Error in first example, .002; in last, .045.
To find Tons of Rail in one mile of track: multiply weight per yard
by 1, and divide by 7.

Tan. def.=Y% chord def.

LeveLing. The correction for curvature and refraction, in feet and
decimals of feet is equal to 0.574 d?, where d is the distance in miles.
The correction for curvature alone is closely, %d? The combined cor-
rection is negative.

ProBaBLE ErRRrOR. If di, d2, d3, etc. are the discrepancies of various
results from the mean, and if Zd?=the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of

- 2
the mean= +0.6745 nE;i_

MINUTES IN DECIMALS OF A DEGREE

1" .0167 | 11' 1833 | 21* .3500 | 31' .5167 | 41’ .6833 | 51"  .8500
2 0333 | 12 .2000 | 22 .3667 | 32 5333 1 42 7000 | 52 .8667
3 .0500 | 13 .2167 | 23 .3833 | 33 .3500 | 43 .7167 | 53 .8833
4 .0667 | 14 .2333 | 24 .4000 | 34 .5667 | 44 7333 | 54 .9000
5 0833 | 15 2500 | 25 4167 | 35 5833 | 43 .7500 | 35 9167
6 .1000 | 16 .2667 | 26 4333 | 36 .6000 | 46 .7667 | 56 9333
7 1167 | 17 .2833 | 27 .4500 | 37 .6167 | 47 .7833 | 57, .9500
8 11333 | 18 .3000 | 28 .4667 | 38 .6333 | 48 .8000 | 58 .9667
9 1500 | 19 .3167 | 29 4833 | 39 .6500 | 49 .8167 | 59 .9833
10 1667 | 20 :3333 | 30 .5000 | 40 .6667 | 50 8333 | 60 1.0000

INCHES IN DECIMALS OF A FOOT

‘he Y1 ‘o %he s % % ' h % ]
.0052  .0078 .0104 .0156 .0208 .0260 .0313 .0417 .0521 .0625 .0729

1 2 3 4 5 6 7 8 9 10 11
.0833 .1667 2500 3333 .4167 5000 .5833 .6667 .7500 .8333 .9167

Elan Publishing Co., Inc. Meredith, N.H. 03253
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