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BEARINGS.

PRIMARY BEARINGS

AB = N 00 02 OO W MD! = N 13 15 10 W
AE = N 87 42 20 E OT =50028 50 W
AR = N 45 12 40 W OC' = N 30 15 10 W
AV = § 30 35 40 W RT =540 10 20 W
BC =N 66 02 00 W TU = S04 07 10 E
BI = S 77 59 00 E UV = N 87 12 40 E
CM =N 74 41 10 W C'D'= ¥ 16 01 20 E
CE'= N 66 24 30 E D'E'= § 51 10 20 E
EF = N 60 33 40 E D'I'= S 26 48 00 E
FI = N 51 30 10 W

D'I'= S 26 48 O0 E 1is the official bearing, being
determined by W.S.Frame during the period of elong-
ation of Polaris at 1 o'clock A.M. Dec. 30,1821 by
taking 6 rept. of Angle D'I'Polaris with bubble up
and 6 rept. with bubble down. The Berger Precise
Transit No.12186, reading to 30", was used .

Angle D'I'-Polaris = 25 23 30

True Bearing Polaris

West Elongation =NNC1l 234 33 W

Bearing D'I =S 26 48 03 E
. * (to 10")S 26 48 00 E

FINAL BEARINGS FROM ADJUSTED ANGLES.

AB = N 08023 00 W - DE = S 87 04 00 E
AC=NOOOQ2 00 W DI = N 39 17 30 E
AD = N 17 07 OOE DR = N 68 35 10 W
AE = N 87 42 20 E EF = N 80 33 40 E
Al = N 31 37 40 E %g = g g; :g gg %
= 5 13 40 W =
i% - § $§ %5 33 W FG = 8 57 40 10 E
AV = S 30 25 40 W FT'= N 57 17 10 E
AW = S 05 41 20 W GH = N 08 53 50 E
BC =N OO 02 00 ¥ GT'= N 15 45 30 E
BD = S 00 47 50 E HI = 889 37 20 W
Bl = S 77 59 00 E HI = NOl1 06 0O W
BL = N 34 13 40 E HK = N 41 12 00 W
CD =S 03 46 00 E HL = N 61 08 50 W
CL = S 44 47 40 E HT'= S 08 48 40 E
CM =N 74 41 10 W IK = ¥ 38 39 50 E
CE'= N 66 24 30 E JR'= N 80 2380 10 W
CI's N 33 45 20 W KL = N 88 49 30 W
CR'= N 83 27 10 E KR'= N 35 49 50 ,W



LM =
LE'=
LH'=
LR'=
¥MN =
MO =
MCl'=

MIVe=

MN'=

ZEaEENsnnonEnEnnozRuouoOaEnuounoEZE 2 onzZnE BN mEG iy En e e el
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BEARINGS~-CONTINHED.,

30 W Clil=
00 E CIN Ve
10 W C'Qo'=
40 E D!E=
20 W DIGY=
5 W D'I'=
20 W DV JV=
10 W D'Xl=
20 E D'LV=
10 E D'M'=
00 E D'Ni=
10 W D'O'm
30 W D'Ple
10 W EiFta
00 E ElGi=
10 E E'H!=
20 E E'R'=
20 E F'G's
30 E F'Hl=
30 E FiJl=
50 E G'H'=
20 E GVJl=
30 E G'Li=
00 E H'R'=
00 E I'J'=
50 E I'K'=
30w I '
40 E I'N'e
10 E I'Otas
30 E I'Pi=
00 W I'Rl=
50 E J'K'=
O W JIM =
10 W J'H'm
40 VW J'0'm
50 E K'L'e
230 W K'ii'=
00 W KINl=
0 W K(Ot=
50 E L'N's
Q0 E L'0O'm
10 E M=
40 E MIOV=
30 E M'P'=
30 E N1Qle
10 E H'Pi'=
10 E O'Plm
10 E

SEnEORnNn NN R EE S = E

bed bt B o o o o ot b v B b b b b

R Tl Mo R R R R R k]



A

DISTANCES.

Line Length. .Lins Length

A-B = 380.52
«g = G57.54
=0 = 180,13
=E » 280,34
=l = 3533.48
X = 301,93
-ﬁ i aﬂﬁolﬂ
«¥ = 350.87
¥ = 260 .54

ﬂle = 337,03
=D = 300,88
wl = 177.063
o, »241.77
«Q = B38.77
«Q = 300,00

O=D = 544,14
"J - 55303‘
«fk = 380,08
wl, w 183.36
«ji = 106,90
«0%n 480,34
""3'- 30738

i@: 182:3

376.07

Dwl = 285,78
'! » Z18.81
- = 308,13

E-F = 158,58
wl = 348.33
-l = 533,60
-3 w 484,70

F=(} = 127,091
ol = 318,59
«Tiw 185,04

O=if = 388,02
=l = 430,84
“Tie 174430

350« 38
365.87
304,08
3." 483,29
= 80,00
T~X = 2074158
JoK » 853137
wll = TADL35
ﬁg'- 304 .44
»Rfs 581,10
E=l; = 283,83
«-E'= 377.08
~Rle 192,58
Il = 377,006
- w 3084458
«Zie 207,09
wlife 3873
Ne¥ = 408,70
247,38
w 375,90
- 497.85
75084
280,00
870635
3'. 138480
= 201,08
wkhe 400,08
wiits 378,09
wiit:m 345,77
*0" 350.86
wtem 216,70
0% E12.14
«Dte 308,08
=Pla 538,70
«lf= 511,18
wife 500,17
wiffe 503,41
w«life 280,55
=% 354,00
-Ple 357,00
O=F = 200,24
3 w 504483
R = 48140
d' = G82.33
Q%= 04,43
wQte 170430

E &

Lina Length

Pa » 207,03
wR = 335,15
wf = 381,30
=T » 387,03
«Qte 308,08

Qeil » 128,08
wT = 448,89
«Qfe 211.43

Hel » 183.88
«T » 341,081

3‘- 320414

o 28l.10
¥ = 353,37
W = 370,78

-3'. 4820854
Tel = 206,35

¥ a=3f]l .50
UeV = 338,38
Vol = 140.51

C'h%e 551478
=Itm 418,18
wJtm 405,36
".- 401,33
«l's 370.09
308451

Y7388

848,00
441,82
583+40
48534
280618
312,03
183,33
230,80
21750
511,83

B'!‘-‘ﬁiﬁ;?ﬁ“

37,
B3LLT6
21.50
343,
291,80
G‘K‘ = 154,00
=Jt'= 138,90
~L% 375,16

(it
""R'-

Line Length.

Giite
Hi'w
p &5 L1
il ¥
A
iV
w)le
wP e
Jile
wlitis
it
=0 .
KL te
wlfd o
)i
-(te
wPln
L' )M'e
Rl
0w
n"'-
) ¥
A ™
B0V
-P'.
O'Pim

Lol Y

333.44
A77.51
173.565
453,64
SPD BT
370.52
304491
718458
280448
298.71
28458
310,87
14481
20687
205897
AT.08
438,91
348440
387.50
389,01
28,01
4003
“28.83
294560
345.40
33454

350,90
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ELEVATIONS.

THE ELEVATIONS HERE GIVEN ARE REFERRED TO THE DATUM
ELEVATION of the Bench Mark described as follows.
B.M. N.E.Cor.Bolt of Hydrant (No.7) South of Power
Plant, Elevation = 1140.81 . This in turn was taken
from the Datum of the old B.M. which is 1 Ft.in the
ground and encased by a 3" metal pipe and is 4!
North of North side of Rolla Bldg.

Elevations of Triangulation Stations are given from
top of ateel.

Elevations of Hydrants (to avoid confusion) are given
top point.

Tria lation Stations Hydrants.
A= 1136.71 Cl= 1147..3 1124 .54

1l =

B= 1140.76 D'= 1163.88 2 = 1133.55
8= 1138.50 El'= 1130.54 3 = 1125.83

= 1139.07 F'= 1147.58 4 = 1126.79
E= 1135.88 G'= 11398,.88 5 = 1138.03
F= 1131.54 H'= 1138.57 6 = 1141.79
G= 1125.76 I'= 1147.53 7 = 1141.18
H= 1115.28 J'= 1147.56 8 = 1137.46
I= 1138.65 K'= 1154,58 e = 1137.64
J= 1124.85 L'= 1180,56 10 = 1122.25
K= 1116.77 Ml= 1156.683 11 = 1140.987
L= 1136.68 N'= 1155.289 12 = 1145.91
M= 1147.68 O'= 1155.80 13 = 1153.76
N= 1148.30 Pl'= 1165.76
O= 1137.73 Q'= 1135.40
P= 1133.30 R'= 1134,.30
Q= 1138.20 T'= 1115.45
Re 1137.77

Se 1137.71 Elev of USGS B.M. in Knapps Yard
T= 1124.08 ( Flev referred to Sea-Level is
U= 11233.35 1130. Given to nearest ft.)
V= 1130.03 is 1124.C0 1in our system,

W= 11238.27 1129 49 Elv BM.



ELEVATIONS
ELEVATIONS

referred

to Station

-]10-

C= Flev. of

100.00
Stations

=101.26
98.57
96.38
92.04
86.26
75.78
99.15
85.35

HddHnuodosE R RaHINQEEOW
L A T O
-
O
(b
)
o3}

fFohunnununun
w0
w
L]
Bl

C'=107.63

D'=124.38
E" 91.04
F'=108.08
G'=100048
H'= 97.07
I'=108.02
J'=108.08
K*=115.03
L'=121.06
H'=117013
N'=115.79
0'=116.10
P'=126.28
Qt= 95.980
R" 84-80
Ti= 75.95.

Hyg ts.
1= 85,04
2= 94.05
3= B86.33
4= 87.29
5= 8B.53
7=101.88
8= 97.26
8= ©8.14
10= 82.75
11=101 .47
13=106.41
13=113.36

REFERRED

TO SEVERAL DATUM PLANES.

Rl D L T T T A T TR T IR T T T T O T IR Y DT I T IO T TE T AT AT AT

HdoHNMUDUORERERAMIQEEHUOQW >

nnaeo RO REDTN RN N

Q =
nu

e

Tl

ELEVATIONS

referred to

Station J = Elev.

100.00

n

tations

= 111086
115.51
114.65
114.32
111.03
106.69
100.921
90.43
113.80
21.828
111,83
128!‘83
123.45
112.87
07.45

113.35
112.93
112.88
09,23
87.50
105,18
108 .42
122.28
D'= 139.03
E' =105.69
F'= 132.73
G'= 115,13
Et= 111.723
I'B 132.6%
Jt= 133.71
Ki- 139.67
L'= 135.71
131.78
N'=130.44
O'= 130.?5
P'= 140,91
Q'= 110.55
Rt= 99.45
90.60

of
Hydrant s
1l = 090,69
2 = 108.70
3 = 100.88
55 = 113.18
6 = 116.24
8 = 112.81
2 = 112.78
10 = 97.40
11 = 116.12
12 = 121.06
13 = 127.81
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ELEVATIONS REFERRED TO SEVERAL DATUM PLANES

ELEVATIONS referred to Station S = Elev. 100.00

“Stations Hydrants
A= 93.00 0 = 100.01 I'= 108.81 1l = 88,83
B = 103.05 P = 84.58 J'= 109.85 2= 95.8B4
C = 101.79 Q = 100.49 K'= 116.81 3 = 88.12
D = 101.36 R = 100.08 L'= 122.86 4 = 89.08
E= 98.17 T = 88.37 M'= 188.82 5 = 100,32
F= 93.83 U= 84.64 HNl=117.58 6 = 104.08
G = 88.05 v 98.38 O'= 117.89 7 = 103.47
H= 77.57 W= 90.586 Pl= 128.056 8= 99.75
I = 10’0.9‘4 C"-‘- 109.42 Q'= 97.69 9 = 99-93
Jd= 87.14 D'= 136.17 R' 86.58 10 = 84.54
K= 178.08 E'= ©2.83 TV = 77.74 11 = 103.28
L= 98.97 F'= 108.87 12 = 108.30
M = 1089.97 Gl'= 108.37 13 = 115.056
N = 110.58 H'= ¢8.88
ELEVATIONS referred to Station V = Elev. 100.CO
Stations NYORANTE —
A = 108.68 H = 118.27 G'= 108.95 1= 84.51
B = 110.70 QO = 107.68 H'= 106.54 3 =103.53
C = 108.47 P = 93.37 I'= 117.49 3 = 85.80
D = 1089.04 Q = 108.17 Jle 117.53 4 = 88,78
E = 106.85 R = 107.74 K'= 124.48 5 »108.00
F = 101.51 8 = 107. 88 L's 130.53 6 =111.76
G = ©5.73 T = 94,05 Mie 1268.60 7 =111.15
H= 85.235 U= 098.32 Ni= 135,26 3 =107.43
I = 108.82 = 9B8.24 Q' =135.57 9 =107.61
J = 94,83 C! =117.10 P' =135.73 10 = 93.228
K= 88.74 D'= 133.85 Q'= 105.37 11 =110.94
L = 106.685 EA =100.51 R'= 984.27 12 =115.88
M = 117.85 F' =117.556 Tl= B5.42 13 =123.73

ELEVAT%QHS referred to Station J'= Elev. ggi
tations ydrants

ErHRuHdQEEROoD >
PR BREARADNE A RS

88.15
93.20
91.94
91.51
88.33
83.98
78.20
67.73
21.09
77.39
69,31
89.128
100.13

100.74
80.186
74.74
©0.64
20.31
80.15
76.52
74.79
83.47
80,71

c'“ 99.57

D'= 118,33

E'= 823.98

BRHHBDANHREA

sdginYonos

Fl= 100,03
92.42
H'e 89.01
I" 99.96
K'= 108.86
L'= 113.00
ll'l= 109007
N' =107.73
O'= 108.04
P'= 118.230
Q'ﬁ 87:34
R'= 76.74
T'= 67.89

Glem

= 78,98
3 = 8b5.99
3 = 7T8.37
4 = 79.23
5 = 80.47
B = 94 .33
7 = 93.63
8 = 88.80
9 = 80,08
10 = 974.69
1l= 83.41
12 = 9B.35
13 = 105.30



No.
1.

10,
1l

1%,

13«

34
15,
16,
17,
18,
18,
20,

=3 ]1=

HEIGUT OF DUILDING DATA.

Above
Om Sta.,.
Chimnay of Prof. Harrie's
Reasidonoca. U

East Chimney of Kappa Alpha Houwae U
North Chisnsy of Prof.Deans Res, O

Flagpole on flymnasium ¢
S«WeCornor of Oymnastium Ly
¥.¥.0orner of OCymnasium Jt
Chimney of Prof. Wuilsnburg'e Rea. ¥!
Ylagpole on Neonanionl Hall 2
Campue Flagpole Base

2. ¥ Ohimney of Metnllurgy Hldg. r
H.W.Miimnoy of Hetallurgy Blis. X
Pinnacle on East Corner of Roof

of Norwood Hall ¥
Pinnuels on Woet mur of Roof

of Horwood Hal b
Pinnasle on Power Plant 7
Power Piant Smoke Staak Basze

Spire on Rolla Building

!artﬁ Otres Ohimney of Chem, Bldg.
South Ctr. Ohimney of Chem. Bldg.
Pinnaole on Dirsotora Reeldence
Ohinney of Sigma Bu House

o «§ W 4 o

Het ght.,

34,01
33.01
28,9
08.1°¢
478
47.8°
35.4¢
48.8"
B34t
28.11
40,01

824061

7B.314
39.0¢

A10.3°

88.3¢t
B840
8l.8¢"
£1.3¢
37.,3?
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TRUF BEARINGS FROM AZIMUTH STATIONS.

For Polar Observations

For Solar Observations

3 50 5 RS 5353 52 5 50 RS B B2 Y i B D B 0 G B R P B B TR BT BT B B Y A 5T B3 0 T N 5 1T 0 B Bl B 3 0 P
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CEELDTLLTE LY LLEV PRI TET PR T T RIS RIS EE T 1 e T
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et b e ; .
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Adddbdidddiddsnordagatnsndntagadniisidigdidats
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RAHMAANBEE88E mmnmmmmmummmuummwwmmwwwmuwmmmmmms
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SKETCHED L OCATION OF HAZI/MUTH OSTATIONS

OCALE EGW-/"=40" N&S-/"=6
Starions are centered poinrs orn /X! reinforcing bars dariven
fush with the grovnd. Excepr where noted 1he Spacirng
berweern srarions Iis /0.
BEETTELLEEBUEETEECENVLEET
ol i

IEIEIR
33t

y
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2
/’.23456 ?'89/0//I£I3/4g16/7£/ﬂ202/
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Part 2, Adjuntment Data.
I. Harration of Adjumtment Hothods.

In taking up the aljustment of aurvey data
oni the He.T.Ms Campue the first thing to determine thethe
use “or said data. The datn ie used by the Depogtment
to determine whether or not the student in his Field .
Vork has pursued correct methods. No attempt is made
to require great precision as the student is just learning
to use the ingtruments and time is not allowed in the y
coursge for him to learn other than the ruliments of
Suwrveying.

Tith the above in mind it wag firet deolded
that the values of adjusted angles would be used to the
seen 10, s all angle measurements are given oqual
vweipght the lethod of Least Squares csalls for aqual
distribution of the errors in Btution Adjustuments. In
crder to avoid extreme confusion the Primary and Segond=-
ary Fipures woye aljusted to fit Ceomatrionl Angle
Perfection. An noted elsewhere the Ssgonuiary Angles
vere ndjustad $o equal the Brimary Angles of which they
Tormod parta. The Fi Adjusted Angles were made to
conforn with both the Primary and Secondnry Angles.

When the Adjustment of ary sngle called for a change
in axcess of " the Field Meanurament of that ungle
was made aznine In the 0ld Triangulation Syotom
whioh ie componed of Stations A,3,~~=I',F' the values
of anzles are oonaiicrad correot %o 30U Dut with the
Haw Triasngulation Pointo the values are net no cood and
ara conuidaered sorract to HOR, An these lnet values
are not very closc there in left space for correction
as better fleld angles nre obtalned. All the various
tables that were used as sheps in this sdjustment are
ashown so that corrections can be easily {raced through.

The Bearings sre Jipured®we Priuary, Secendsry and
Final Adjusted anzles in the ordor named. All dlatancas
wore measureac at leant twice independontly for a cheok
in value of 0.05' or less. The figuring of closures
by Latitude add Departures was applied only to the
Prinary Figuras. Tlevations are Adjustaa to C.05Y,

The Hedght of Building Dntn 1 taken [rom two
indepondent readings that check to 0.28'. The data
on Azimuth Ctations is cunonidered accurate to 40%,
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PRIZARY STATIOR ADJUGTUENT.

n WAW . "
%- 04 21 40 (=5 %s':‘o?\o 45 00 (0O
& 00 (0

RAR = 45 10 40 ( O TOC'm

% L
%ﬁ& 37 00 {0)

OTR = 39 40 30 (48

glgesome o

"
NCEYm 141
BV Ol

W
% 51 50 (=10
TRA = 3 08 40 (&

" Y COm
%g; w 07 55 10 {0 b
= 34 50 LG fla
A omo“"“'f"u =736 10 30 (0
DYCTOm g 43 50 (O
uyw 5
= 00

=7 50 {Q

TIB = ] 10 (0 '*E%%.-g" |

E'DIR » 37 55 10

=,

ﬁ%ﬁ’“' UDIGH w 0
ID¥s 41 38 00 (O
DYMO= O

o Land B

Eﬁiﬁ' 83 &8 10

DIEYCm3GY 34 5

#+By Firurecs nhown in parenthesis ( ) indloato
the variation of $he above anclea from ths procige
adjusted field anglea.
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PRIVARY FIGURE ADJUSTURNT.

OC'N¢=133 4
C'Dille 4G 1
DYHC w24 26

HD'2' = 37 06 10
DEYWC = 53 35 10

e O




SECONDARY TRIANGULATION
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ORCONDARY STATION ADJUSTMENT.

Tha secondary adjustad angles nre mads to equal
in valus the primary angles of shigh they forms
a part. Tha figures in parenthesis ) show the
variation of the recondary adjusted angles from
the adjusted field sngloa.

Stn. AW | Sta. 7

WAV = GFE = 118 27 850 (430
VA =~ EFl = 87 88 10 (410
Sap -

DAE = 8ta, 0"

BAY = -

&
¥

§ HERR
fRanast  tawad

:  3EEES

=
G

SR

-
2
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SLCONDARY STATION ADJUSTMENT CONTINUTD.

€

Stal "L Ota. *RY
BLC = 100 5% 40
CLR' » 04 14 30
RYLE = B 44 00
KL

= 41 23 50 («3)

e 43 B8 10 (=15
m = B4 53 40 (410

w @l

e 138 15 B

Sta, ¥

TIA « 101 GO 850 go_‘
gy e
RGP = 87 M4 80 -10;
PQU = 40 43 50 (410
OGR '



s

SECONDARY STATION ADJUSTHENT CONTINUZLD.

Sta.%C'" .

NO'M - 100 31 30
AC'WO = BE 41 10
QUK =

Bta. "Dt

P'DI'L'=-188 30 40
L'D'K'» 24 37 30
K'D'I'= 44 19 BO
Iinlp.-

Sta."E**

RYE'C » 63 38 30 (48)
OR'H* = 47 20 00 (Q)
HiE'P'= @8 41 10 (410
TIER'w -

wl'

Sta.

HUFg! = 32 04 Q0 (=5)
EP'HY = 48 03 00 {410)
G!PIE! =

Sta."qt®

H'GYJY = 41443 0O
JUG'LY =131 13 40
LIQ'PY = 98 35 60

T 8

Sta, "Hi®

GYHIPt = 58 238 30 (#10)
FH'E' = 63 18 80 (O
BEVIG* »

B‘ﬂl.l'.

CI' = 100 08 40 (45
KI'N = 35 45 30
BI'P' = 27 41 30
PYI'D'= 14 34 OO
D'I'Kie 18 00
K'I'J'= 18
JYI'C -

Sta."Jve

ItJ'E'= 153
K'J'G‘- 53
G'J'I'e 153 5

Sta.SKtY

DKL= 118 OB QO O)
LYJ'X'= 118
JIE'Ite (O
I'E'Dtm

R

EILIDt= 39 17 30 -10}
D'L*GY= 303 41 00 (410
0Lk e

Bta."pie

I'P'N = 41 48 30 (46
DIPtI%te 43 13 00 (45
Wt e 2 -

Sta, "Mt

JA'X = 54 36 20
'L =
IR'C =
CRIE'= 100 WO 00
ER'K= 05 44
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OECONDARY FIGURE ADJUSTHENT.

Fig. AWV _-Fir. OC'H Fim. HIGIT
AWV = 101 09 BO OC'M = 56 41 10 H'G'F'= 91 27 30
VA = 54 0B 50 C'HO = 18 35 50 G'F'H'= 33 04 00

WAV = 24 44 20 HOC! = 3 00 FIH'G'=m 28 30
TEE'“SOLE'D—OO’— ka'o" o: G 00 Teo! % 00

Fige AVS Fige. MC'N « CIVJIGYHIE?
AVS = 34 37 30 MC'R = 100 21 30 F‘ I' =100 08 850
VEA = 73 14 30 C'NE = 41 19 50 CI'J* =136 41 40

CAV = 73 00 HHMCY = 29 18 00 I'J'G'=153 50 50
’ e TEO00 00 J1oriiie a1 48 00

G'H'E'=240 14 40

Fig. SVUT Fig. NI'M HY'E'C = 47 20 00
'1'3% = 71 31 10 HI'M = 35 45 30 720 00 00
SVU = 88 35 30 I'MN = 133 58 40

VUT = Q 8O ERIYs 50 Fig. H'FIEY
U'S = iﬁ'é [ g oo B g'w- 83 16 50
60 s I F:r:z:- 48 02 00
* E I’i L O
Fig. TRS OMI' = 28 57 30 1‘3%%6‘
STR = a8 69 00  ¥O B = 300 08 80 .. oxiR:
= ' = Q 0
E‘é? - 3*‘ oy = - ﬁb‘gg‘ﬁ' cs:'?'nt = 52 38 20
}gg—%—g%— E'R'C =100 18 00
Fig. ARQOMOB. RICE' = gg gz %%
Fig. RAS BDAR = 45 10 40

128 12 B0 :
232 58 20 Fig. LOR'
89 08 20 LOR' = 51 5 o

fRA = 41 23 50 ARQ
RAS = 31 13 40 RQO

: Qo
ASR = 39T 2230 . GiC = 140 0P 00 OR'L = 44 0O

- MCD 108 30 80 R'LC =

Fiz. TPR CBA 180 OO
ng. TR o 000008

- Fig.LR'K
vat?r{g ® g‘ o7 30 Fig. I'NP! LR'X = 85 16 30
o I'NPIe 110 30 20 RIEL = 62 59 30
HPiI'm 41 4 =
Fig. RPQ’ PIIVie 374130 8-
¢ 00

APQ = 31 14 40

Gl

OR = ?18' KR'J
POR - 87 14 gg Fiz. I'P'D! KR'J = 54 3% 30
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HEIGHT OF BUILDING METHODS.

The height of building data was obtained by the method
of Problem D10,Pagesll4 and 115 of Pence and Ketchums
Surveying Manual %fourth edition 1915). The field notes
for the same are on file in the C.E.Dept.0ffice.

AZIMUTH STATION ADJUSTMENT.

As shown in sketoh page 23 the azimuth stations are
spaced at regular intervals at 5 and 10 ft. above
the Jackling Field Bleackers. The wokk of getting
bearings from these 46 points to Stations D' and I
was greatly lessened by making the precise survey

as shown by sketch page 39, and by computing the
bearings by first solving the angles each line makes
with D'I' ( by getting first the angle with D'44 and
1'44). All the computations are filed in the
C.E.Dept office.
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ADJUATMENT OF A QUADRILATERAL
liethod of Correlatives_

(Geodetic Quadrilateral)
it

In the plain quadrilateral as shown in above
figure, there are peven angle conditions and three
side conditions that must be satisfied to make
such afigure geometrically possible. These ten
conditions can all be covered by thre angle equations
and one side equation.

1. The sum of the eight corner angles must be
exactly 350%°, This furnishes one angle sondition,

2, The opposite angles where the dlagonals
crose must De equal. This furnishes two angle
conditions,

3. In each of the four triangles formed among
' the statione, such as NP'D', the sum of the
thres angles must be exactly 180°, This furnishes
four angle gonditions.



-41-

The three side condlitions arige fron the fact
that esach unknown side ie contained in two different
triangles, so thet each svide may be found by two
indepondent conputations which sust give identical
results. Thue the unknown side NI' nay be computed
from the known side P'D', through the triangles KD'I'
and DI'P},or through ths srisnglee NP'I' and ID'P',
and the two values thus obtained rmst be the eame.
These three conditions are not independent,
however,for iAf any one of them ip satisfied, the
other two are also satisfied. All seven angle
conditions may be satiefied without satisfying
any of the pide conditions.

Tho seven sngle conditions ere s0 involved,
nowever,that if any three indepemient ones are
aatisfled,the other four are aslso satisfied. The
firat three are independent,so all the angle
nonditions will be satisfied 1f we have:

1. abiodref+g h=360°%,
a+b=o+f 1
c+ilSg+h
In the side eguation we have from the figurei



P'DIsP'NEIR & gyyesin g osin a
g8in d | i 8in b 8in a

also,

P'pi'zp'1'8in fopyiain h sin ¢
8in ¢ Fﬁn_'T-

whence,

Prpt nin a sin s 8in f #in h
KI' ein b 8in a-sin ¢ ein e’

or,
8in & 8in ¢ sin e gin i
sin B 8in o 'a“ﬁ"'!"u"i‘n"'ﬁ' ¢

When thisg is true,the side conditions will 211 be

patisfied,and we will have for

a, Bin & sin ¢ ein @ sin g
gin b sin & ain £ sin h

.1 Z

This may be written in logarithmic form,
silog sin (a,c,8,g)-Zlog sin(b,d,f,h)s0.

Ietting M, ,Mp,ete. repregent the &;awed values
of the angles a,b,etc.,and }4,1p, 13, l4,represent
the discrepancies in these equations due to the errors
in the measured angles,we have:
Z{M oMy } =360°:1,

(M 415) - (Matlip)zds

(%*34)'(1534'%}-13
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log sin{My,Mg,M,,M.)= log sin(ly,Ms,Me,Mh)els

In order to patiafy the conditicnal equations
(1) and (7),the corrections vy,V,etc., in which
va.vb.am.,mﬂmmﬂt the nurperical change in
peconds required in A,B,etc.,which when added
algebraicaly to the messured values Mp,lh;, ete.,
must reduce these ajuntions W zero.

Hence we havet
3o VatVhaVotVa +Ve+Ve+Vg +Vna=ly

Ya+¥h ~Ve=V§ w=l- 3
Vo+Va -va-vht-l?;

a QV&-d ‘b"‘b*d cVe "d.d 'ﬂ:d'f& ave -a fvf‘ld p;?g ~4 h¥hse ~24

vgetc., are exprossed in s000mKid.
dgetc., ars e tabuiar differancos Jor ons
second Ifor tho log iin Myoto.

Angles ovar 000 die bebular CLfFf-rence must be
considersd negative,since bthe sin will decysiee

ee the angle incretses 1in vaius.



Derivation for Correlatives

A conditional equation expresses a reletion

that nmust exipt among dependent quantities.
In geodetic work the conditional equation may in
genoral be expresced in the form:
81X 180 eeevcasace Ayubel,
DIXID Y eeeensanee Bytalp
M XHIDY esesensnce Mybaiy
where Xx,y,t,etc.,are the most probable values of
the unknown quantities, and w ie the nunmbsr of
guch quantities.
xeM(wedisht pg)
=M~ (welight »p~)
tall, (weight py)

Lot ¥i,¥7,V, 050, ,represent the corre spond Ang
residuals in the given aquations. ¥e may then write:
XM 4V
y=lint¥o

(I I B A

t Ihzu
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Subatitutlng in equation 4,zives the coriitional
equatlions!
CERA L L) R ST PR Tl
PR A § - £ 7T o 3 2

MAVIAIOVA e et e e oo ol YV sEp~Fml

The values of vi,vp,etc.,are indeterminate,and an
infinits number of sets of values will satisfy the
equations. The velues in any one set are not
intepcndent,as thay must be such ag will zatisfy
the above equabions,

If vy,vg,2tc.,in equation &, are apsumed to vary,
thru all possible values,due to any one set of
valuep,dv;,d7,,2t¢.,and all possible sets of values
dv;,avg,etc.,are talen in turn,the most probable set
of values v,,Vp,etc.,for the given set of observatlions
%11l evehtually be reached,

The valusz dvy,dvg,etc.,in any one set cannot be
independent,as the depsndent quantities can not
e varlad independently.

aiffersntiating eguations €, we have;
210Vt naVa. 0o 42 AV20

b|fl1f1+bgdv;u EEEREE n—l—buﬁv“ﬂu
Te

TR O O B N R A Y N B R B R R R B A

mtdv i"'mEdvg e sesvramw +mud 'l'uzp
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The Relstions that must Zxist enong the

Quantities ¢v, 18V, 00,

3ince the number of equations is less than the
nuzber cf gquentities 4v,,dv.,etc.,it follows that
an infinite number of sete of simultaneous values
ef dvy,iva,eto.,is po_aai‘ble. Inoréexr to involve
equation 7,simultaneously in an algebralc
discussion,it is necessary to replace them by a
single equivalent equation msaning an equation
go formed thet the only valuss whiech will catlefy
it are those which will individualy sailefy the
originel eocuations which 1t replaces.

Thies 42 done by writing:
Ki(810V1+820V00 eaneeseaetidvyl
+Kn (D 16V 14+DA V04 s 0 0 s e s o+ byl Vu)

o

4+, 08V i4maVae e anses .+'.r-udvu)J
K1,Kn,0tc.,are independend constanis whien mey
have any possible values assigned to them atb
pleasure. Bquation &,mus® by sgreement remain
true for all possidle sets of valuesk,,K,,etc.,
i1ts conponent members remaining indévidualy
equal to zero,
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These component members sre identical with the
first members of the originzl conditional
egoationeg, 80 that no set of valuses d V1,6Vs,8tcC.,
can satisfy equation &, wnless Lt cen satisfly
each of eguatior 7.

In srder o delsi;Aine tne most probable values
of Vi,Vp,ehe.,we muist hove the most probable values
of the observed quantities that render the sum of
the weighted squares »f the residual errors a
miniounm,

DIV DAV e et an e e ea e 4DUVsa Dinimum,

In azccordance with the principals of the calculus
FOR THE CASE OF DEPENDENT QUANTITIES the first
derivative of this expression muat eqiiul zero for
every possible set of values dv,,dv,,etc. Henge,
by Aifferentiating, and omitiing the factor 2,
7e have:

PivIAVI4DIVAAVIe s o v v s o o -4 BVd =0 9,

in which dvydv,,etc., must be simultaneous values.
dince these values are also sinultaneous in
equation 8, we may combine this equation with

egustion 9, and write:



-48=-

PiVAVi+oovaldvoe e sy « o 40Vl Vs
Ryladvytas8vse. .. +2,d4v,)
4+, (b18v1b.dv, 0., . +0 AV,
+rp(midvi+mzavn. ... $mAdvy)
and by rearranging the terms, we have:
(pivi~(Lyaitkabyes. otk ))dvy,
+(p2vg-(k|aa+kabg....+kmm2))dvg(
: \ =0, 10,
+€puvu-(k1aufk2bu....+kmnu))dvuj
Since kj,ko,etc.,are independent and ardbltirery
constants, it is evedent that this equatlon can
not be true unled: its component menbsrs are each
equal %o zero, oo thad
(Pivi~(R{e14kobt. o0 o i ) JET 120
b etc.;
from which we have:
PiVi=kia1tE 0 a0 0 o iRy
PavVazk(30+RKab e +EnDp

1.

® % & 8 o 4 ® 4 B p 8 a B At h S

ag the general squationg of condition for the most

probable values of vy,vg, 9tc.
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Kex 1t 48 evident that equations i1, ocan not
be solved for v,,v,,etc.,until definite values
have been assigned to kisky, ete, In any partiocular
case the m conditionsl equatione 6, must be
numericaly satisfied in order to satisfy the
rigid geometrical conditions of the case, while
the u conditional equations 1!, rust be satisfied
in order to have the most probable valuesg for
Vi:V2,0t%c. In the general discussion of the problem
the values of k;,k,,etc.,have been entirely
arbitrary, since the numerical requirements of
equationa 6, vanish in differentiation. There igs
but one set of values for the m unknown quantities
k,.k?.ata.. and the u unimown gquantities v,,v,, ete.,
that will satiefy the m plus u equations
consisting of equations €,and 11, The auxiliary
quantities k,,k-, etc., are called the
correlatives of the corrssponding conditional
equations ¢, and the quantities vy,v:,ete.,
are the most nrobable values of the residual
errors in the obpervation equeticns. Substituting
in equations 5, the values of v,;,v., etc,,dus

to equations t1, we have!
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k. Iza_ '}k-ez-%. suwe -rkmzézEa- Z_‘H

b"‘?

k222 kT . L

2
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o
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2 817 an? Eay -
p p; n?. L N ] + pt"
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ng ﬂ—'flh......'r%uh‘

P ¥

eteo., etc.

It 1s eviden® that k,,Xk., e%¢., ocan be found by

sclving %he slmultancous equetione 12, Then

from equ&t* ong 1%, we have:

a

vlﬂkt t “ﬁ"notva:-;ﬁf}hw
L by

VQSE‘I“'.'II’) o.noo..-.-{-kng‘

TALFLTRRLE N LA

in k S
Vutk [%‘l‘kf}.ﬁ%o sessanee '+k&

LN N S SN

and fror aguaticns 5,

Inrﬁ'@*fvi
i4.

Loty vy

13,

S«T‘. 'li‘h:-ﬁh x.?toetctg o o
the nost prodable values
sf the quentitiet rhose
observed values were

Mo, M., ete.
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Uselng ly,3q,0tC,. ;29 rezrsaeniing the diserepancies

due to errore in the measured angles, and rewriting

eqmts.an 12,we have:

k23~ +k-.£-—+k 3229-14:423—:-11

s n
Ky ﬁmﬁmﬁfﬁu&a_g—rl
s T

o

) oa d
k ;X-S-fk ;;F-fkji-ﬁ-tk,"i;;:-—l‘;

and from aqu;taﬁ,‘me 13, oA 3, wa have:

da

'.-k:p 44!45- X435,
i i 3n

Yo=K 1pp Ty K45y

1
Veskiyy +k Tn—'i-k.g—-a

VasXk ;'é‘: +k ;;zﬁ%ﬁ'

1 1
Vazk 1'5““1!:33; +k4§,‘:
1 i

Veskigpegy  ~eng

vaek ,3; e T

& 78
' 1.4
makign  ~Kapp gy

~

15

164

in whish p,,represents the weight of Kg,py,the weight

af%.mdnon.
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Then in the asse of equal welghts, we have
fron equations 3, and 15

&k o+ ( (Agtl ot 1, )= (dyda+dpidy ) kg =14
Ao t{Ag-Gp- 1)k, 2=1
4k3{do=dg~A g1y Ry s=13 17

((Agrd gty = (2 pdgrdprdy) )k
A=y o dp)kyH{Sa~da-dardn)k 3 Zd ks z=~14
ara frow equatiun i, we havai
Vask 13-EBA1d gk,
ek oA piy
Vesk jHkotd gky
Vask +ky-daky
Vouk | ~Eatdgky
Voak~ko-deky
Vgek~Ka gk,
Vpoki-kq-dpk,
Having found the valuss of ‘g,v,, #%2., we nava
in sny oasedfor the most probelle values of the
angles 8,b, eta.,

Ballg1¥g; ezllg Ve

bty Vy; Tolpyves 16
*

Owiig Vg i Bekg V!

d=Ma+va ) helin 4 Ve
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Aatorrlng W0 equslion &, &l colving for Tpednalsgely,
7o heyas
1yg~14°,
inged 3 ¢
1.m=3,3",
lis#760,03
30iving equation 17, we have first,
Qg Cg lg Auninb.0
dy, dg Qe Epni?l,5
Qa=dp~da dpaTi,0

ﬁuﬂ‘ad-d : ﬂhu*f)‘* 2

3
whenca by substituting these resulte in the equation
we haves

TRy Eyn 14

L3 CERTIN A P

4x =042 543

“11.6K; 7025k, =4 2k 10035, TmaT604F

Having fowr indspendent sguetions and four unknowne
it is svident that kysko,k50ks, can be found by
solving the adbeve aguations simultaneously.

From which we find 1

Kz 1.6127 Ksm Vet 13

Kae 2,8679 k4i-§.a&ﬁe?

Now by equation 1, the af juzimenis ars us followsd:
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Ey ky @ Egn 1.4500 zad justment for angle &

k. K eyl iz €6.5005 ¢ " L
L3 k3’ A,k x=-0,1121g " " * g
ky Bay=lgkir 0, 8696 o ’ ® * ¢
ki=k, Ggkiunn, 3716 = " L ™
kol =leR,u 61711 ¢ " » L .
¥ieke '&S‘%.r*?a‘?fﬁ'i% P » o 5 g
K ok =l K m 14,7248 o 5y ™ " LI 3

The above ad justiuenls should e added Lo 'she measured
angies algebralosiy aé auown iU equation .

ATter he 8DoVvo & Juslaoais o zals taay should
be oheoxed by %heir 10y sin3; “he 3wy of wileh,
sggoriing So equatiun 2, s4u0UWlE DO Aguul %o *;uam:*

Thene corvested angies are aclording e %e sy
of least squaiws, tas mezi probltadls acgies Tor t
quadrillateral under ecneldoredima.



QuabrILATERAL ODIUSTMENT B METHOD OF LEAST OQUARES

Measured Gngs|p | Logsin  |d | d* | Qdjustments | Qdjusted Angles |Check log sines
=a 31° 56 3157 || (918350665 [33.8 [114244| Kt Koadoka [r1450" | 31° 56 38950 | 971235315
b [41°48 15" || |98p38506s" [B3.5 | 55825 k.4 He ~dula [+6.599 | 41° 48 21599 | 9.8238721\
C |43 12 561" || (983553041 (PB4 | S0M16 | Ko+ Hatde ke [FONR T | 43° 12 86 588" | 9.8355301
d | 63°%°0% 00" | [99500cd50 (107 | N44T [ K + Ke-ddKa [+B8B65 | &3° 02 2.863 | 99500126
e | 59°2 00" || [99346486o [12.5 |156.85 [ K ~ Hetdeks [-2.3127 | 99° R0 51018 99346456
F[14°2% 568 | (939563186 |82 61240 [k - We-de K| +Gi21 | 14° 24 02921 | 9.39568%0
g [B1°A)N 225" | | | D549y [40.2 [16)16.04] 1~ Hatdeka -2 214 | 21° 41 20.2%26" | Q6611458
h [18°35'515" | | [999128562 |45 |18.49 [~ Ks—dn Ka|F)L1R5 | 1B° 33" 39225 99912863
359°594¢ | [laleoB [0 l0BTSN2 360”00’ oo” | 140 |
Qrb: 15" 44 5P crd = low W Sen! A, Wbka: |4
erf: 15" 44 569 g+h: 106" 15 oo AKa +19.8KA= A3
Vet =43 lar =39 4K - RARKA= 3.3
div v de sicda = 1688 =358 55 66 “ oK, FIIBK, = TAL Ky b IOBRSE. N2 Kz =
e v dd Fds +dp = 1705 359" 59 46" e k16190 Koz $O.28\3
da = de-de tdy = 19.8 L= = W& M b T.BGNY Ka==0.08987

de ~Ad = dqg +cdh = ~T42
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ODIUSTMENT oF a QuaDR\AaTERAL

Angle equation adjustment | . S, Fupidhion Chacle Log
Measured Qngles ;Z)” 22;2: idurlad Valbes Log i) Q,B, Adjustment Qdjusted €ng. |  Sines
a |31°56 315" [+115" hle1s| @ |31°56 40325 [91235362 |55 | +x+ %, -1. 312 [31°5G 389585|91235 315
b |41°48 150" 4115 |1l.o1s7| B [41°48 11825 [9.8238633  [235 |+x-x  [¥31 7 |4°48'R1595 [9.82381R)
c 143°12 567 315" [+.825| C [4%°12'592157|9.835536R  [peA|-x +x2 [-2.69" [43°125¢.585(|9.83558 0!
d |63° 02 00" [+1157|+825]| D |63°02 0251599500123 [101 |-%- %2 [+ 0.29" [63°02 02.8¢5(9. 950012 @
e [59°2) oo [+17157 [-lo1s] B [59°2) 00.615 (99346494 [12.4 |+x+ X3 |~3.04" [59°20 51.636|9934645%
£ 14° 23'56.8 3115 - 1015| F_[14°23 51415[939563 14 [ 82 [yx-xs |¥5.44 |14°24 0291593956820
9 [21°4) 225" [41157 -85 & |21°4) P3425 (96611587 |40 |- X+ X4 |~3.2 0 [21°41 20.225]9.661 1458
h [78°33 31.5" 115" L ges| H [18°33' 38.425(99912B60 |43 [-X - X4 |+0.80"|18°33 39225(9.9912863 |
359.59.46-6. 560° 0o 00" 1 =485 Fo0'00 00" | L2 O
da* 331 db: 235 da » 33 d.- 224 C?. PBGRRS - 815 - -0.04430
dd- 101 de+ 224 du- 235 dd:10.1 A 181213
de- 124  df- 820 C. 512 Cp: 3351 C?- 32171 84
dn- 4.3 dg: 40.2 C3- 1095 6@l
el 169. | de: 124 dg: 4072 Cs: 891136
| 68| d¢ - 870 dn: 4.5 Ci: 1980.25
C:-1010 C --2615 Cg4-944 Ca- 445 1B121.3)
A
FX : - 2ASX-.04491 =+ \20
X2 ST x ~.04497= - 2.5
b xe s 331 x - .04497= - .48
+X5: D44 x - .0449 = -4.2%
tha 445 A - 04491 =~ R.00
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Hsesurement of the Bose Line

The line between the triangulation points P'and D'
was chosen for the base iline, being the one most
favorably situated for thic purpose; and to avoid
excessive slones was messured && & Ra-oken line F'al'.

Mesasurements were nmade with & A.qll.tepe graduated
to hundrodthe, whicn had becn recently stendordized
by the U.l.bureau o sltanderds.

e aethed wor es Iellows:
(l)EStakes were set slong tue iine of messurenonl
hy traneit, eprozivetely one hual Gépe ieiili
epart.
(2).The angies P'D'x awa J'8'x,vere usssurue if
repition and Ui Wiingle bulihocd o  EaC
L3 «Blevaiions — taken on waebe wbikos WAl
& level.
{4) «The miope Gdlsbtancusd butwesn tecks in thuese
stakos were curafuly mosasured, nobeing the lemporaiure,
and uselins z consiant weneion or bon aound.
(5) Correstins more wade Lfor 2busiunte langbh.
for sag, for temperaturs, vl Tor vardisal and
horizental alizmsent,the final result belns tehen
as the true length of the htruse line.



In the quadrilateral P'D'I'N,we assumed the angles
to have been measured with equal care. The base
line P'D’,was measured with a standard steel tape,
anéd corrections mazds for tenperature, sag, anc
tension. In adjusting thls quadrilateral, the
followinz conditions, or equations of condition
Jast he getisiled:

1l.Angle aquations,
a+drotd 4o +844123600
a4+bze+f
¢, Bag+h
(2).8Ade eguztion,

{10z sin a +log sin ¢ tlog 8in e +log sin g)-
(log ein b +log sin d +log ein £+ log sin h)=z0.

A provicionel adjusteent is first mede that
will satiﬁfy the anzle equuiicns. Thls adjustment
1s && Tollowe:s
{i). If atbrerdre+f+aah, fails to equsl 360°,each
angle is corracted by adding or subiracting
one elghth of the discrepancy as the case may be.
(2. If a+b, fails to equal erf, increase each
memher of the smaller sum and decreacse each member

of the larger sum by one fourth of the discrepancy.
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The same fsct aprlies 4o the condition if ¢44d,

fasilz to agual gsh.
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COMPUTATIONS FOR BROKEN BASE LINE

Angle xD'P'z17935% 10"
* D'P'x=17°16'15"

NOTES |

!‘ii!!!_ nd8lope Bist, Diff. in Blev.
) AP : 52,292" ’ 1.030"

-2 1 33,560' 1 0.552"

2-% : 26 .065' : 1,018

X=3 : 26 ,400" : 0.696"

3-4 : 36.765" : 0.157"

4=p* E 46,808" E 0.153"

Temperature of tapez5°C.
Tension on tapest0 1bs,
Weight of tape per footC.014 1ba.
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{1} Correction for absolute length,
Ca = {9' . Ls uncorrected length.
¢z e¢orrection to measuring unit,
1s wncorrected length of measuring unit,

Correstion for 19 1b. pull,supported at o~100 g ~0,045"1

then ¢ « -21-8%1- ® ~0,00045%, is 1,
then Ca ¢ 1eg.
c
Correations Corrected Values

{(P'~1) = 52,263"
(17} & 33.565°'
(2=x} = 26,053"
(x-3) = 26,368"
(3=4) = 36,749"

(4=D') a 46,704°

CA(P¥1) a5 ,202%~, X00450=,023
Ca (1-2)a33,5800%~,2 45=,015
Ca [(2eX)®lf 0 5%e, 2 4550 ,012
Ca (X~3)226.400%~,2) 458=,012
Ca (3=4)230,765%~ 000450 016
Cal(4=D")g46,805%«,000454=,021

"

“-“““ﬂﬂ“ﬂﬂ““#ﬂ

{2} Corrections for temperature,

Ct = LE(t-%-) Es cosfficisnt of expansion for tape.
e SERrLERNRT

Ea 0003063 t.= £20F toe S9Ca4 107
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Carvestions t COarrseted Values
$
CRIP =1) B0, 069X, 3 U 5g=, 0068 | (P'=1) 2 62,2620
i I
U8 {1=2)gh 35058200 350, 0044 {t=2) = 33.561"
s
Ct (7=X) a0 053K 000 1 Sae 054 {2=Xx) » 26.,050'
3
Ct {(3=3)asf 30BEOI0 38 2038 ¢ (=3} » 26,305
$
CL ({3#4)e36,T49%,000 1 Sg= 004D ¢ (3=4) & 36,744
-
Ct(4=D") b8, TE4X, 0001 3g=,0061 3 {4=D") = 46,778"
4
(3} Correstionu for sez.
L. {vi\?
08 = uloen Iszlength of & spwn
24\% Esuncorveeted X (n)zln
wePright of 2 wmnit length of Sapes..14lbs
teiecanlions 101be.

Corrected Valucs

(PPei) g 52,250°
(1=2) = 33.55¢&°
{2=x) = 76.,049°
{x=3) & 26,383"
(%edi g 33,740°

(4=D") = 46,770"

Ca{P'aijg 0120
Ge (1aft)g «,00%0
Ce (P=X}g «.0014
Ch (x=3)s «,0018
Ce (Imd)g =,0041
Ca{4=D")n «,0004

AR Nk Rh BE A R B e aF W e B e
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{4) Ceorpecilan for graty,

hf:??
€g &y | hg difforeres in elavation
Ta uncorrexted distanse
Corrogtichne Corrscted Values

[P'at)a 52,240"
(1=2)g 33.553"
(2=X)z 26,030'
{x=3)n 26,374"
{3~4)a 36,740

(4=D")u 46.770"

Cg{P'=1)z =-,0100
g (1-2)g «,0080
Cglgr=X)lg ~,0120
Cg (2=3)g «.0090
Cg (J=4)g ~,0003
Cg (4=D')m=a0002

PR SE BN M MW S B 9 WA R v IR

Photennes 2'% 3 PVa1)H1-20 422} 111,623
Pistanne 2D g (X=3) - {J=4)2{4-D"}g 109,E04!

(5) Ceryeotion feor noriszental alignment,
o | A%r0 Y aaboune ¢ e lsagin of bass line
= ;:’" . 355';3
Pt Diplx 4349511250
o ;t*w%.raﬁﬂméitn.w:umg.aa-im- 34957 125"

os 211,529' 3 trus length of base lina,




Inving fowy? She cossnglad epglev for the
U Priisteral, «nd alse Lhe coerreched iengih of the
bese 1ine,we Gan now solve the remaining sides of
the Tigure by the law of sines,

L]
P 529

Dl’

Soiving for F'H un wriengieF'D'H
10g Piilmlog sin 37021 1.063% dog 211,535-10g sin 31956' 3,959

iog 211,529 m o IANFTO0
log win 530Qu°2,E6" 22800 148~ 1
1%, AT HEE i
ang wla 3iVSETI0L000"  3,7235510
g §H FeHBILS TS e 356,320 L.

Sarietg P #'00 an teicagle LIITRY
10g U7 i-aop sME3Pi08G. 500 k08 “11,599-20g sin 14924020017
Log AVILURE 20 3O 310

e 46 ¢ 5 RR LU

18 fsQoua PR

Zeg sim 14%24%07,001% G ASCaUIG
log 01} 2. 768214 n'i's 562,396



Solving for NI' in triangle ND'I'
log NI'-log sin 59°20'57,628%sleg D'I'~log sin T7E°33'39,225"
log D'I* 2.7652181
log sin 59°20'87,628" _9,9346456~10
12,6998637

log sin 78°33'39,225" _9.9912863-10

Solving for P'I' in triangle P'I'D!
log P'I'~log sin(d+e)slog 211.529-log sin 14924%02,.921"
(d+e)s 122°23'00,491"
log ein 122923%'00,491"  9,9265906~10

log 211,529 2,3253700
12,2519606

log sin 14%24'02,921" _9,3956820-10

log P'I' 2.8562786  P'I'a 718,255 ft.

Solving for ND' in triangle P'D'N
log ND'-log sin(bie)zleg 211,529~log sin 31°56'38.9%0"
Sem (bec)= 85°01'18,187" al
log sin 85%01'18,187" 9.97€3586=10
log 211.529 2,3253700

123237266

logsia 31956'38,950" 9,7235315-10
log KD' 2,600 1971 ND's 398.2(C ft.
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