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PRECISION LEVELLING IN THE DETTIFOSS AREA DURING THE SUMMER OF 1971

The bench marks A total of 69 permanent bench marks were established along

three separate levelling profiles (Figure 1). Each bench mark consists of

a brass marker with slightly convex surface, about 38 mm in diameter., These
markers are placed in solid rock by drilling a hole 16 mm in diameter and
about 50 millimeters deep for the tip of the marker which are fastened into
these holes with concrete. Bench marks made this way have proven to be
quite stable in other areas in Iceland, and less than one percent of the
bench marks constructed during the last six years have become unusable due
to shifts relative to the foundation of as much as 0,5 millimeters. Smaller
shifts can usually not be detected. The configuration of the profiles is
shown on Figure 1, and the coordinates of each bench mark is given in Table
5. Each bench mark is indicated in the field by a small rock cairn and the

bench mark number is stamped in the surface of each marker,

Method of levelling The levelling was done with Wild N-3 precision level

using Wild 21-A fixed legs tripod and two invar levelling rods (Wild GPL-3),
Whenever the distance between adjacent bench marks was less than 60 meters,
and the elevation difference of these was less than 2.5 meters, the level

was placed at equal distance (preferable with 10 centimeters accuracy) from
both bench marks, with the invar rods on both bench marks. The height of the
level was more than 0.5 meters above the highest ground along either sight
line, If the distance between adjacent bench marks was greater than 60
meters or the elevation difference was greater than 2,5 meters, one or more

rod stations were selected between the bench marks. The level position



relative to the rods was the same as before,

The levelling rods have two scales, one offset relative to the other,
The readings of the scales were made in the following order:

1. Lower scale on backward rod,

2. Lower scale on forward rod,

3. Higher scale on forward rod,

4, Higher scale on backward rod, ‘

Reading 2 is subtracted from reading 1, and reading 3 fs subtracted from
reading 4, so two individual elevation differences between the two rods are
obtained. The average of these two values,is»ca1cu1ated. to obtain the
elevation difference of the two rods.

This whole procedure is usually repeated thrée‘times without moving the rods
or the level, except for turnihg the 1evel towards the two rods. In case
the three elevation values obtained this way differ from each other by more
than 0.1 millimeter a fourth observation is made,

As the observations are finished at one level site, the backwards rod
is moved to a forward location and the level is moved to a location mi dways
between the rods and the same sequence of readings is made.

When a 1eve1]ing profile has been completed from one end to the other
end, the whole profile is levelled in the same way by moving in opposite
direction along the profile. The average elevation differences of adjacent
bench marks as obtained by the two traverses of the profile are compared,
and if there is a difference of 0.2 millimeters or more between the two
values, a third levelling is conducted on the bench mark interval where this

excessive difference was observed,



Final analysis of elevation differences A computer program has been written

to compute the real elevation difference between any pair of bench marks

with the greatest possible accuracy. This program also computes the probable
error of each elevation difference. Ths most probable elevation difference
is obtained by subduing any observation which deviates from the average

value of each series of observation, by computing a weighting factor for
each observation,

At each level station there are actually obtained six or eight independent
values of the elevation differences of the two rods for each coverage of the
profile. Each of these values is read and calculated to the nearest 1/100 of
a millimeter. We can call these individual values H1, H2, H3, H4, H5, H6,
(H7, H8). A weighting factor is calculated for each of these values. This
weighting factor is called W1, W2, W3, W4, W5, W6, (W7, W8). The best
possible value of the elevation difference, HO1 is then obtained as follows:

HO1 = EHW/ EW |

The problem in this treatment is to determine the value of the weighting
factors so the above equation gives the best possible value of the elevation
difference of the two rods. The following method to calculate the weighting
factors has been used on the data from the Dettifoss levelling:

First step: All W's set equal 1

Second step: HO1 computed (first approximation)

Third step: Wi = 0,0001/(0.0001 + (HO1 - Hi)z)

Fourth step: Go back to second step five times,

In this computation HO1 and Hi are in centimeters and the constant 0.0001

is an arbritary one, based on the experience of older levellings which



shows that errors exceeding 0,01 centimeters are rather infrequent. The
fifth approximation of HO1 is accepted as the final value of the elevation
difference between the two rod sites. The weight for this value of HO1 is
computed from the standard deviation of the individual observations applying
the weight factors. The elevation difference of two adjacent bench marks is
found from each coverage of the profile by simple addition of the HO1 values
and the standard error is found by conventional methods., The final values
for the elevation differences of adjacent bench marks is to take the weighted
average of the values for each coverage of the profile, using a weight factor
corresponding to the standard error of each value included in the average,

The standard error in this final result is computed in two ways (Table
3), a: by using the probable values of the individual HO1 values, and b: by
using the differences in the calculated elevation differences for the two or
more coverages of the profile. The larger of these two values is accepted
as the standard error in the elevation difference between the bench marks,

The probable error quoted in Table 4 is the 50% error, that is 50% of
the calculated values should be less than this away from the correct value.
To obtain any other confidence 1imit of the observation, it may be assumed
that the errors follow the Gaussian distribution, although this is not quite
true, as large errors in our result are more frequent than the Gaussian
distribution predicts.

The 95% confidence level is obtained by multiplying the probable error
by 2,9 and the 99% confidence level requires multiplication of the probable

error by 3.8.



THERMAL EXPANSION OF THE RODS

As all profile sections were levelled at least two times, and the air
temperature was usually not the same during the two levellings, the levelling
data can be used to obtain approximate values of the thermal expansion
coefficient of the invar tapes on the levelling rods.

If the temperature during the two levellings is T1 and T2 and the
observed elevation difference of the two markers is H1 and H2, than with no
errors in the observations we find the thermal expansion coefficient Tc as

follows:

H1-H2
H{T2-T

Tc =
where H is the true elevation difference of the markers. The errors in HI
and H2 are frequently very large compared with the thermal expansion of the
rods, so only observations over profile intervals where the product H(T2-T1)
has a large numerical value can be used in estimating the thermal expansion,

The following table gives the result of a study of the thermal expansion of

the levelling rods.

Hin cm, T in °C N Tc P
[H(T2-T1) > 1000 9 2.90°10"%/°¢ 1.2°107%/°¢
400 £ IH(T2-T1)l € 1000 1 10.72 5

100 € [H(T2-T1)l € 400 17 -15.06 14

100 ¢ JH(T2-T1)l < 1000 28 2.58

JH(T2-T1)] > 100 37 2,76

N is the number of observations in each group, S.E. is the standard error
of each calculated value of Tc, Al1l individual observations were given a
weight proportional to |H(T2-T1)]. This study indicates that the thermal

6

expansion coefficient of the invar rods is between 2°107" and 4’10'6 per °C,

-5-



TABULATED RESULT OF LEVELLING

The following tables are computer print-out of the levelling result,
The table headed "Data Input" lists all the data used in the computations.
Each 1ine gives the pertinent data from one complete observation, usually
the data of two pages in the field books.,

Tables 1 and 2 give stages in the computation of the data and Table 3
gives the final values of the computed elevation diffcrence of every two
adjacent bench marks. The values of Table 3 are given for five assumed
values of the thermal expansion coefficient Tc,

Table 4 gives the computed elevation of each bench mark relative to the
first bench mark of each profile and the probable error of each value, The
elevation differences of adjacent bench marks and their probable error are

also given.
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TR0 80 o5
T.20 47 .2n
Hed P 4l W50
S.25% %7.0N0
11.15 %2.0N
10.70 32,20
1050 43,470
1C."0 22,60
11.700 21 .47
12.7°0 21 .47
12407 25,07
12.97 4% .47
12.10 ©2 .20
12.70 22,00
12.7°8-727.,.00
12.4% 41,00
13.75 47,40
200 BN (5N
8.1F% 62 .50
S.05127.97
11.60 65,30
11.50 46,00
11.72% 77,07
11.50 3¢ .30
11.¢0 w2, 3”7
11.°%5 47,20
11.25 47 .80
12710 22.00
AL 52.00
1z.000 =3 .00
44T T2 ,4Nn
¢L,2n 20 .30
. ux T .50
2ot 12,50
HaE T4 G4
7.0 40,00
ne*S 3T .00
S«87 40,00
.78 30,40
.00 12,80

1971
HE TG KT
=27 .22172
=262 5330
-120 .5 79¢
-R2 ,4712
=29 .5 740
-5 .5433
1292.,3%45
4,01457
214 .1 ‘34
29,1552
52.314°C
€l G2 F
10% =003
19
1573
217
32
22
S R
192 24073
172.7077
‘51 .72479
133.74910
P
1323.4%
=133 .%

v A
. .

(ST
St 0D U e
b S |

-112.”
=51 74"
172,72
-122 ..

67 .
-30.7
-32
217
-1e2
-159
132
-1

=69

2
1

u
n
5
1
7
~
Lr ]
2z
5

.
N I B R

3
1

e
N

R

WY G . .
N2 o RN G

|
o~
-ty
£ 2
L I
-3

BN 0

-

I

<

J
[Sh]
.

N

*
NS D D
EELAVAN o]

oM 507
o5 720
JIEE
e 3Un 3
o s S

5463

W0 N

N -
T |
N AN N NN 0D

b

— e
AN

37«8 20 3
-108 .24
~1772.7438
-fiR 5570

=15~

o i -

STate

L0016
L0017
«012
JN027
L0017
.N051
1017
L0260
018
£ 7
L1020
ISARSD B
1010
Jul2
L0158
U2 h
007
«N01 3
0011
00210
.N015
L0180
«JONGR
NLSHR
NT1 1
L0012
013
JiI25
«T031
LAU03
02N
1Y
«1031°
Raliags
N016
N05°
N1 0
JUlL R
L0010
L0011
L0011
001"
L0018
L0610
L2310
LAU2 72
LNC1R
007
LNC1 7
0021
LGLA
L1021
0018
N0616
021
L0617

.
~N N W
N o o~y

o I

[on RN g
DWW W
£ ‘N W12 .0

y
.0388
«2416S
1474
24 T99
o34z
« 2450
«5752

1.0300
«5435
o432
1679
L0503
«2534
«8357
«2331
4430
4352
1.0000
1.0000
e 035U
«SHBEN
2804
«155¢
104"
1.0000
«2527
«5271
2855
«9241
JUlu?
. 1637
.3040
«317¢9
1.00C00D
.7888
«88704
«2733
1.3000
« 3545
1.0000
25072
«3028
«30010
«7156°%
.218¢%
1.200C
e 2206
«515 5
L4106
«2221

b

-

—


http:4�r.;.On

TARLE 1 PROFILE

STATIONS

2100 2200
2200 Rr?201
’z01 8300
R3O0 8301
az01 8400
_R400  85N0
200 8501
{501 BEOQU
2ac00 8601
2601 8700
27108 8701
3701 8¢NC
28200  8°00
2900 9003
aQgc 89ngd
a900 8&8enc
_R300 8701
8731 8700
8700 8501
A501 8600
2500 8EN1
8601 8500
2500 8400
[400 8/3N1
2301 8300
8300 8201
2201 200
R200 8100

PN AN NN NAN NN NN NN ) bt b b ot 1t b b pd bd pod b b b b

31
TE M
13.0n
18.5nN
18.0F%
18.Nn%
1a.00
1635
16.70
15.°50
15.1°¢
le.1¢
16.90
17.40
l1e.4n
18.¢5¢
17.00
16.90
16.70
15.75%
15.25
15.”0

14,95

14,55
12.1°¢%
11.3°%
11.10
10.9°¢
1C.2%
10.210

7
nTST

2340
£2.60
4,20
€ .00
I5.00
£1.00
I7.00
€3.5(
42,50
22 .60
.50
354210
42 .60
T .20
34,20
48 600
25,20
TN
2?2 .60
42,50
53460
77 .00
£1.CC
38 .00
35.00
54 .27
£2.60
2340

£

1971
HE IGHT
43.7021
635044
122 .4 4004
-75.20410
111.5310
-144 .,6440
-26.0753
-£2.8250
=?233.5717
-£5.2058
=111.454¢4
42 . 51Ch
=59 .3471

1 = "‘\)a

'1 tc; >51
£9.4052
47 .,3u34
112.©309
(2 .05324
244 4273
£2.4103
25.5140
14y 513
-111.%332
7547225
-128.432¢
-S3 5240
-43.,2:314

=16=

STafe
«Ni21
L0014
L0019
0016
00110
«OC16
NGOk
L0015
.N021
<0Gl 4
0011
.N018e
L2017
L1019
L0025
JN0272
«0023
«NC09
.0012
0015
L0003
0019
LN027
<3008
L0620
«N020
L0015

Pt

—

[

W
«2356
<5100
«2988
~4043
«3803
«4154
000D
«4658
«2292
4377
«8235
«3035
«2716
«2719
«1551
«2695
«2061
.0000
«7402
4430
.0000
«2701
«1393
.0003
«2578
«2624
4685



TARLFE 2 PROFILE

STATIONS

. 1 2
"’ 2 3
v 3 4
" y 5
"’ 5 5
D 5 7
’ 7 8
’ 8 9
"’ < 10
"’ 10 11
v 11 12
. 12 13
"’ 13 14
v’ 14 15
’ 15 16
’ 15 17
0 17 18
"’ 1?7 20
v 20 21
"’ 21 22
’ 22 23
0 23 24
’ 24 2%
. 25 25
" 26 27
’ 27 22
" 28 2%
v 29 30
" 30 21
' 31 32
" 32 33
" 23 Iu
" Iy 25
. 35 =)
v 26 37
0 37 32
) 32 13
0 39 28
"’ 38 37
’ 37 35
’ 36 x5
"’ 35 34
. 3y 33
’ 33 2
. 32 31
’ 31 in
" 30 29
D 29 28
. 28 27
. 27 26
. 26 25
N 25 24
. 24 23
" ?3 22
"’ 22 21
v 21 20
. 20 18
"’ 19 18
v 17 16
v 15 15

N RN NN N RN NN NN R NNNRNRAN NN N e b s bt bt ps bt b d b b bt ot s bt b bt bt bt b b e fd ot b ot ot bt bt pd s b et e

TEMD 4,

1s.00
13.7%7
12.41
13.07
12.97
12.57
17,.C€
11.7¢
11.95
11.10
a,17
i0.97%
10.7¢%
10.57
3.75
9,07
Ga2?
10.19
17.00
15.75
15.25
10.71
17.456
15.29
15.35
16.17
14 .00
13,72
12.77
12.00
10.87
a,nn
2,51
8,48
8.00
6.58
7.50
7.75%
7'38
8.2€
8.5
8.52
8.34
8.97
10.N0
Q.98
10.07
$.0N
7.69
10.00
9,45
13,92
5.25
8.0°%
7.°0
7.75
7.%7
7.00
3.7D
Q.,R8

1 22 7

RTST m»  HE
35.00
33,00
72.00
105, 30
1N C. 80 -
103,00 -
100,50 =
45.00
48430
QB.C,O
Tt.20
40.480

164,40 -

102,50
92.26C -

1% 3. 00

125, 30 -
£ 0e 20 -
ulo}C -

1C1. %0
23,00
93.50

o a 7[} =

g e

S1.00 -
2 5. %0
3 3. 30
101.70
28e50
€l.70
29,40
15,50
27.701
101.&C -
99, 5C
A6e 40
S0.00
50420
96. 20
“9.'3(‘ b
101. 50
97.20
838470
100. N0
S0.70
V8. 50
101,10
Q8. 30
2he RO
51.30
99,90
29,70
949,20
102.10
41.50
Ele tl
124,70
84,10
27.80
172,30

1271

HT Gwn
« 4nt3
L] 3(.“\‘“‘3
2% %. 3330
484, 3036
2172.49322
101. 8562
22f. 0905
437. 7140
~-e 4533
U, £33 43
2%.4710R
I6Fe T6ET7
—l&. §,L3po
W75, 487
-97. 2113
87,0141
124, 7434
23¥7. 4245
ISC. 5'17?
140, 530
-1F. 75412
Ze inl2
38,2278
12%. 5552
177. 53Ry
ol 4?2
Q7.1213%
=77 2342
-4 7, 37¢§
-1%, 2257
31.03¢%4
-1 7e 5227
97, 5049
139, 5331
20 %. 2620
-H e HU R Y
o 14

-e 5053

5% 5575
20924 2550
1324 c240
-37a. 91 3%5
17.c385¢
-81. 0413
1%, 22858
47,5300
T 7. 2545
-97.1299
- e =507
175, 8532
125, 2597
-30,2539
-2, 34 35
17 ¥040
140, 7027
135, 53¢%
337. 4130
314,2332
S8 7. U077
Q7. 31 8

1
1

-

W omND

ol

STebs O W

°

>

*

.

.

-

9158 ¥
0023
co21
0o 20
0a 37
ng 24
Q22
6026
QG 22
0J13
0C 31
0ag22
0019
04339
0o 31
0023
G027
(033
00 30
oo 30
coso
0o 36
uoan
0o4as
o014
La23
gz
0o 27
Go27
ouz?2
ga 27
G024
co2a
023
Ga23
0023
0a1s
0a12
0032
0022
0niag
Qg 30
oo 30
na1e
G022
0G 39
0022
0024
po1l8
0021
0020
G323
CC 31
4o 34
3019
0a1s
00 35
0023
0029

. 0021

L U038
« 1337
e 2236
« 2393
« 0736
« 1679
«1382
L] 2058’
« 5604
« 10€5
«2119
« 0666
« 1341
« 1327
+ 1400
« 0913
« 1077
« 1137
« 0404
s 0792
« 0633
« U433
« 5417
« 1336
<1931
. 1408
«+ 1351
« 20724
. 1405
« 1761
« 24044
« 1321
« 1365
« 1271
« 4546
« 6629
« 0396
+ 2154
e 2682
« 1101
<1118
« 3096
« 2097
« U645
«2115
« 1720
« 2394
e 2524
« 2529
. 1974
«» 1036
« 03872
« 2708
« 4170
« 3804
e 1917
«1211
« 2197
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EFFWWNNNNNNNNNIDNNN

12.75
11.92
10.44
11.40
11.10
11.17

9.02

9.7¢

8435

7.74

5.94
12.42
13.40
13,23
11.46
12.82
13.35

40,50
7% 10
9 3. 511
48430
44,50
1INC. 50
10 3. 20
101.00
105.2C
T1e50
38. 20
Lo 0
35.0N
154,00
8 3. 121N
15 5. 00
164,00

4. 5035
He 1742
fa 757
Re £82ES
« 4575
7« 71 35

22%.0903

11e 9583

2. 3393

84,3153

e n307
1. 5R1E
Ze 4553

-47%. 2328

-18-

e 2079
b, 7258
e w9 RN

. 0020
. 0028
. 0026
. 0018
«.0019
. 0031
« 3023
« 00?21
«+ 0023
« 0020
« U017
. 0022
. U00Y
« 3024
« (0020
. 0030
« 0038

« 2616
«1322
« 1457
« 2952
« 2775
1014
«18865
« 2182
« 1276
« 2417
« 3585
«2121
1.30380
« 1785
« 2568
<1121
« e &0



TASLET 2 PROFTLE 1 4 2 1271

STATTONS Tene fTST HETG YT S Telis W
’ €1 &2 1 1.7 X7.000 =31« 5312 . U016 «37889
LYty 1 1072 S8.50 =39 20 79 « 0023 « 1927
. 4 57 1 11.70  ZR.uC ~92. 4712 LOU27 « 1363
v 56 85 1 11.70 53.00 =39, L7407 3017 « 3404
v E5 47 i 11.37 52400 -Te Lt 33 « 0051 .0383
’ &7 &8 1 11.4¢  72.00 207, 9377 . 1031 « 1020
+ &8 EQ 1 11.20 47,80 218, 1504 <3014 « 47499
"’ 5% 61 1 12.07  4.,an 39 3552 <0017 « IHU3
v G0 8 1 12.12% 75,50 1506 2570 « 0024 «1718
v+ 51 K2 1 571 Q2,00 47,1577 «UD 16 «40E8
’ &2 83 1 2.15 118.70 17,1573 0015 4324
v &3 €h ) BeEl {2450 =217, 3380 . U324 « 16793
v &3 65 1 7T.50 4C.50 I7.100N .00N7  1.0000
v 56 &R 1 5782 23,40 -37.123% - 0021 «2199
v+ K6 KT 1 E+®h  ST«0¢E 197 2406 « 13720 «2381
’ 57 6R 1 1774 143,70 Ih G 5346 « 00722 . 20185
v B/ 59 1 10.30 28470 5172515 «» 0006 1. 0200
. 2% 70 1 11.50  21.40 137, 4281 .C011 « 8034
’ 70 B 2 12.7% 21.40 -133%¢ 2300 . 0013 « 5650
’ 6% 6R 2 1z2.40 ?2%.00 -51se 9579 03189 « 2804
’ £3 67 2 12.77 142,70 -35 7%, 5542 . 0041 « U603
» 57 kAR ?2012.0% 37.0°0 -122,235%8 . Q020 2527
’ SR &5 2 11.7F  R4%.40) 37. 14721 « 00723 « 1352
. 55 RT 2 12.%0 43.%50 -3I7.10724 <0510 « 3241
+» K4 FZ 2 3.1% 5250 717.5220 . 3016 «UCL3
v 53 £2 2 2.0F 127,90 -12%,131%5 «0u3e « 0937
v 52 fF1 2 11.207 22,00 -4 %, 1374 « )25 « 1554
’ 51 €en 2 1l.41 S 20 =150, 59 . 2215 U567
v R0 52 2 11.°0 45,90 =37, M P8 . 0011 e 1394
’ 59. %@ 2 1150 47,70 -21u, 18R <0317 e ATHRZX
' se 57 2 1C.ns 72,00 -207% 3725 U014 « 5089
’ L A P e.an  £2.00 Ge 27U <0010 1.3000
v 55 55 2 12.00 0 53,00 35,:570 « 2822 « 2002
’ 5¢ &4 2 G0 TI 4O 2. 435017 . 001 « 3023
’ Ly 53 2 S.70 "Y9.n0 33 T. 23004 «0U1lY . 5192
’ 53 82 2 Te27 93,20 J0n. 117N « 0032 <3339
" £2 8l P s5e?% 3700 3 Fe B2 N 0014 « 5165
’ 52 583 3 S.78 93,70 -20N. 1074 «23731 <1013

«19-



TABLE 2 PROFTLE 41 78197

STATIONS TEMP DT ST HE IGHT STeloe ¥

v+ 81 R2 1 18.0n0 23.40 4 3. 2021 « 0021 + 2356
+ B2 B3 1 18.23 106.R0 192, 0508 0323 « 1885
+ 83 84 1 20.27 70.00 3Ra 2270 <0012 « 2882
v 24 85 1 16470 51400 - 144, 54 40 <0016 o b154
B °5 85 1 16.73 921,20 -T8. 49613 . 0716 « 4074
v P50 87 1 16.1% 72.10 -207. 4771 « 0025 « 1569
+ 87 AR 1 17.0% 68,90 -160. 4749 . 0021 « 2217
+ RE BG 1 18,40 48.x0 ~52, 3371 00117 « 2716
« 82 90 1 18.5% 34,20 1. 5690 <0017 « 2719
v 90 83 2 17.00 34,20 -1. 5551 +« 0025 «15°%1
. 83 88 2 16.30 4g.s0 5%, 4052 . 0019 « 2625
v B8 87 2 15.47 £38.20 157, 5743 . 0032 » 1006
« 87 86 2 15.71 72,110 3054371 . 0015 « 4739
+ BE6  8E 2 14.32 91.70 T8s 5443 . 0017 « 3432
« &5 84 2 12.15 61.00 148,G513 0019 « 2701
+ 84 83 2 11.27 70.00 -3¢, 30087 - UU28 »1269
v B3 82 2 10472 106,80 -192.0576 « 0028 . 1300
vy §2 81 2 10.20 23.40 -4 3, 2389 - 0015 « 4585

-20-



TARLE 3

STATIONS
1

et
DOWO~NNWNFEWN

e
[F. 0 VRS

15
17
12
19
20
21
22
23
24
25
26
27
22
20
0
31
22
3
34

-
39

36

37
13

SEL ., U

SE.2 i, the

PR OF TLE 1
HETGHT ewn

2 173.4563

3 Rl R84

4 295.531°€

3 484,309

3 212.9371

7 -101.°774

&  =226.0008

¢  -437.7138

10 -.4t99
11 8.3037
12 25.4 741
13 T65.76890
14 -4 .6011
15 -476.5260
16 -97.31472
17 -587.011¢6
15 194.7355
12 =214.7069
20 -232,4191
21 =135.7817
22 -14G.7013
23 -16.2011
24 3.302¢
2t 36,2573
26 =125.359)
27 =176.°47¢
28 £.5622
20 €7.1297
30 -72.774y
71 -47,3797
32 19,7277
3% 8l.n307
34 -17.2320
35 ©2.C076
3¢ -139,3277
37 208.3548
39 -53.5495
3 IS

7 1971 TC

ERRO P e~

JN10
NN7TH
0013
20N59
00285
L0016
0016
1020
«N29
0011
L0023
NG 1
«1N23
(1718
.N020
0031
.NN37
L(N23
.08 7
0T Y
L0021
LN 3
0102
1050
L1718

+sNNAEB
JAN22
LM77
017
L0022
«3N016
L0026
N27
L0204 T
03N
J1N58
L0026

oot ,,,,,,,,/TABLE 2

“2]=

- ,.000000
S.E 4 $.E.2
.00N3  .0010
L0074 .21716
.0011  .0013
.0052  .0014
00772  ,0022
.0010  .001&
L0001 L0716
.00"?  L.0020
.0073  .0014
.00na  .0Ont1
.0N19  .0020
0081  .0017
.0N?23  .0014
.0011 .0018
.0070  .0018
.003%1 .0018
.0C87  .0020
.00?3  .0015
. 0057  .0N24
.0074  .0014
.G021 .0ON16
L0043 .0N28
L0102 .0n22
.0050  .0020
.0N1%3  .0N1s8
.02 ,0011
L0032 0014
LN0N2 W.0N17
s0071  .0Mm7
LA0N2  ,0022
L0014 L2016
« ON?285 0014
.O37°  .0018
.nnsn L0117
.0085  .0715
.00 0016
.nn52 0018
L0075 L0010

sandersl srvr of "meiGHT"
of vabueb oblonmud < AffrsT corviriars of U

Heolord sror of "HEIGHT' AA—‘k;fY e



TARLE 3

STATICONS

W NNV E RN -

)

11
12
12
14
15
15
17
13
19
20
21
22
23
24
25
25
27
22
2°
30
31
32
&5
34
35
35
37
38

PROFILE 1
HEIGHT

2 173.4£658

3 81.2287

4 228%.53%1

£ ugy ,.3138

S 212.23%22

7 -101.8683

fa ~223.0°21
Q -437.71R°%

& -,u829
11 8.,28327
12 25.4747
13 366.7717
14 -4 ,5017?
15 ~476.7°52
16 -97.3152
17 -587.017°
10 194,7772
19 -314,72M0972
20 -232.,4232
21 -135.58932
22 -140.,702 8%
23 -16.8012
24 I.3525
2 5 38.72%73
26 -125.7702
27 -176.2433%
2e Se54273
29 CT.17°2
N -72.734%
31 -43,3799
12 -13.7227%
33 sl.nNunep
3y ~17.5322
35 Q2 .5NAa7
I -133,.,222°
37 20236014
3Aa -BS 5RO FK
39 «5NY3

7 1971 TC

ERROR

<0010
LNNT7T2
20013
fNoy
Jn3C
NNl s
L2016
1N20
1029
0011
«0N20
«IN0X7
LNN23
0018
«0023
L1027
AR
2015
L0488
NaRaraN
N33
ST
0102
ARSI
718
NARAY
L1022
23017
«N017
00272
00me
L0028
028
741
[SeRAL A
0031
JSINNT
126

22

= .000002

.0071 .0010
.0073%3 .0016
.0005 L.0713
0034  .0014
.NN3?  ,0022
0Nl .0016
0007  .0016
.0001  .0D20
.002% ,0014
.00173  .0011
.0013 .0020
.0037  .0N17
L0023  .0014
.0017 .0018
.0020  .0018
« 0027 0018
.00 .0020
00792  .0N15
L00uR 0024
L0074 .0N14
LO03%3 .0N16
.00BY  JON28
L0102 .070232
. 00582 ,0020
L0012 .,0018
LN075 L0011
0032 0714
.0NNe 0017
00N L0017
.0NN02 L0022
.0015  .071%6
L0022 ,0014
.NO22  ,0N19
.0081 . .0017
. 0045 L0015
0071 0016
L0057 0018
L0076 LA010



TASLE 3

STATIONS

DO NUUFE NN

e b b e el bt et
DONDMEWN =D

20
21
22
23
24
25

~
=]

27
22
29
30
31
32
33
34
35
3
37
38

PROFILE 1

D .9D NN E NN

-t

-
N =

13
14
15
1€
17
18
19
20
71
22
23
24
25
26
27
3
29
30
31
32
33

T4

I
>

36
17
30
39

HETGHT
173.45872
gl.nral
295.R387
484,31827
212.9417%
-101.235217
=?226.07001
~437.7122
-e.4£82893
8.8r38
26.07416
356.7T744
-4 .5017
~476.540 4
-97.%1462
-587.0241
14,7338
-314.,212¢F
~332.8272
-135.5845%
-14C.704 0
-16.8014
JJ282F
38.2%573
-125.57172
-176.2437
5.5483
97.12°28
~72.2354
-43.3802
-13.227%
€l.N415%
-17.5324
§2.5097
-1295.,3317%
208.354 %
~52,.6517
«5043

28 7 1971 TC

ERROR
0010
1072
«0021
0198
048
N7
00156
0020
L[029
.C011
«0N20
0034
200232
0023
1020
023
0101
«J01¢
1039
JNN2Y
ARG
L0045
2102
«0 058
L0023
At
LON22
O017
am7
L1022
NN16
0029
0029
ARSI
1N31
0057
1026

-23-

= . 0D0N00Y
.00n2  .0010
.0072 .0016
.0021 .0013
.0102 .0014
.00u3  ,0n22
.0017 0016
.0013 .001¢
.0N03  .0020
.0N29  .0014
.00N8  .0011
.0012 .0020
.0034 L,0017
«0023 .0N14
.202%  ,0018
.0020 . .0018
.N023 .0018
.0101  .0020
L0004 .0015
L0020 0024
.ONe4  L,0N1u
. 0045  ,N016
L0045  ,0N28
.0110?2  .0N23
.0nse  ,0020
.0N?23  ,0018
L0085 L0011
.0022 0014
.0014  .0017
.00N"  L,0017
.nonNe  ,0022
.0015 .0016
.NN079  ,0014
.Na7a  ,0018
L0042  .0017
.0N045  ,0N1S
.0N31 .0016
.0087  .0018
L0026  .0710



TARPLE 3 PROFTILE 1 22 7 1371 TC = .0009°

STATIONS HETOHT LR PR
1 2 173,075 7° L1713 « 0004
? T Fl.2271 ST « G071
3 4 DChe 2T 0T « 00327
4 f Ly 22245 IEZ « 01733
B B ?lz."e2t «TMNET . 300G
¢ 7 -1tl.2700 ST021 . 0071
7 3 =226.03% 7 PR «O017
8 2 -—ez7.772° 20 < DO0S
2 17 —Lhnan J1m2 e O A
10 11 5.8073 <5711 <0000
11 172 LHenTH" S07N « 001"
12 13 ToL. 7771 IS L0270
13 1t =4 .7017 2025 o023
14 1c -47z.7°0°% ] « Q770
15 1 -57.7177 10273 . 002N
15 17 -8&T7.0%M0 TH R L0017
17 12 194 .740% L1178 .12
13 1° -3l . 2157 e « 0T 1R
19 20 -332.0 717 2N SO0 T
20 21 -135.575¢ L0 . 178
21 22 -14C.70¢67 o 0% 7 « GOR7
22 273 -15.°01°7° A PREARY
23 24 3750A 172 . 0107
24 25 22,2872 AR E o« POORS
2c " -125%.5727 725 MM
20 27 =172 .nu00 RSN . NNy
27 27 Setlny £ 0% T2
28 24 27.17203 LT «dN 17
Z22 30 =T2.PEN LLTYT W N0
3iC 3t 43, Tenn W27 RIS
i1 32 -12.727277 17165 <0015
12 33 gl.nt2n 22720 « DB ED
23 T4 —-17.57274 SN1T20 o 037e
34 3% S e W1D= SU2 « 03472
L3 3 -125.27271 SR « 0745
38 37 208.35772 L1032 « 30322
37 Ia =E8 ¢EHPT i ME L « O0ES
38 3¢ SRDGR T 728 « 2023

-24-



TARLE 3

STATIONS

O NN B NN

o bt bt b bbb bbbt et
OO ~NIAITNE WY~ O W

20
21
22
23
24
25
25
27
28
23
30
31
32
33
34
35
.36
37
23

PROF ILE 1
HEIGHT

2 173.4673

3 g€1.R8898

) 295.5458

S 484,3269

2 212.,946°%

7 -101.8709

8 =226.097%

9 ~437.7250
10 ~.4600
11 8.8PL0
12 26,4751
12 I6a.779R
14 -4 .5013
15 ~476.7028
16 -97.3182
17 -587.0367
18 194.7421
19 -314.219¢
20 ~332.4354
21 -13S.5874
22 -140.7067
23 -16.8017
24 3.3827
25 38.2573
26 -125.6733
27 -176.%44¢
28 5.5484
29 87.1309
30 =T72.2364
31 ~43.3808
32 -19.,227¢*
33 8l.0437%
34 -17./32°%
35 92.5119
e -139.834¢%
37 208.7702
3e -63.5540
39 «ENG 3

7 1971 TC

ERROK

.0010
.0071
.1053
.N158
0N67
.0N25
0020
.0ore
0011
0020
0027
.1023
.0037
.0n20
.0018
.N115
0032
0024
N1lY
0069
LNy 7
102
.NNsE
.0Nn33
.0102
0023
.0n2s
.0N7
.0n2?2
N6
0032
.0023
.0ng 3
Rrlel'%
.0nN32
0056
LND26

-25-

= .000008
.00nNs  .N010
«.0071 .0016
.0053 .0013
+0158 L0014
. 0057 .0022
.0028 .0016
.0025 .0016
.0003  .0020
0022  ,0014
.00D2 ,.0011
.0018 .N020
.0027 L0017
0023 L0014
.0037 .0018
.0020 .0018
.0014 .0018
.0115 .0N20
.0032 .0015
.0N20 .00N24
«0l114 0014
.0052 .0016
.0047 .0N28
0102 .0023
. 0055 .0720
.0033 .0N18
.0102 .0011
«0023  .0D14
.Q025  L.0017
0011  .0N17
.00N7  .0022
.0016 .001¢
.0032 .0014
.0029  ,0019
.0043  .0017
. 0045 .0015%
N2 .0016
.NOES  ,0018
L0025 .0010



TARLE 3

STATIONS
51
52
53
Ly
&5
54
57
58
%9
60
61
62
53
63
65
€5
&7
68
59

PRCFILE 51
HETGHT

£2 ~-27.8751
53 -303.11472
tu =333.,2770
56 -92.4¢F48)
56 -32.571¢4
g7 -9 .,£2948
g9 203.72323¢4
59 214.1520
6N 32.0607
61 150.A584
62 49,1454
63 183.1508
64 ~217.39?2°
65 32.1012
68 -37.137¢6
67 198.239¢
8 rLe.c515%
69 6l1.7%24
70

133.9271

4 1271 TC

0020
.1N28

«26=

= .000n00
L0052 .0M11
.0043  .0022
. 0057 0012
0042  ,0015
L0078 L0014
.0027  .0010
.0012  .0N13
.0071 .0011
.007%2  .0010
.0cO0nNs  ,0013
.00°2  .0013
L0176 ,0014
0016 L,0013
.0017  .0010
.0081  .0016
.00n> 0014
L0094 ,0019
.0020 L0010
.0N2a8  .0010



TARLE 3

STATIONS
51
52
53
54
55
t6
57
58
59
60
61
62
63
A3
65
66
&7
68
69

PROF TLE 51
HETGHT

52 -37.3258
§3  -300.1192
54 -383.7°10
56 -92,4550
56 ~-39,5717
57 -9.6300
Se 203,9253
59 214.1634
60 33,0609
61 150.5594
62 49,1453
53 153.1530
A4  -217.3958
€S 32.101¢%
66 -37.1381
67 128.,2420
58 358.5543
£9  61.9529
70 133.9279

4 ° 197

ERROR
0051
L0540
0050
046
0038
an27
G017
0022
0032
.0013
L0084
.N124
21013
0018
L0039
0021
L0099
.0020
0027

27~

Te

= . 0(d0002

«NOS1
o 004N
« NOEAN
«NOUL
- CO34
« 0027
0017
. 0022
« 00732
. 000
. 0024
« 0013
« 0014
« 0032
«N021
« 0079
« 0020
<0027

.0011
.NN22
.0012
«0915
«0014
.Q010
.0013
.0011
.an10
.0013
-0013
.0014
.0013
.0010
«0016
«0014
.0N19
.0010



TASLE 3

STATIONS
51
52
53
54
55
56
7
58

PRGF ILE 51
HEIGHT

52 -37.22672
53 -300.12412
S4 -383.,2E51
S -92.4£59
5% -22.5719
c7 -2.%301
9 203.9272
59 214.154¢
60 39.0R172
61 180.64604
62 43.1470
632 153.1663
G4 -217.%298¢%
55 32.1018
546 -37.1385
67 192.2443
68 IGB.5571
&g 61.28534
70 133.5237

4 89 1271 T7¢C

ERRIR
LS80
L0032
ISSRAON
WY
034
NN27
1218
SN22
0032
013
L0246
0124
«1013
1012
«N036
LNXZ2
L2103
.01 9

= 000004

. NOEN
« D032
« NOFRY
. 0044
. 00 34
. 0N27
« N0 15
. 00?22
« 0072
. 0010
« 00°5
« L1724
« 0012
. 0012
« 00 35
. 0033
« 0103
001"
« 0025

.0011
0022
.0012
.0015
0n1y
.0010
.0713
.0011
.0010
0013
0013
0014
0013
.0010
.0016
.A014
LAO019
0010
.0010


http:J3.?'8.S1

TABLE 3

STATIONS
51
52
£3
£y
&S
56
L7
53
59
60
61
62
63
53
65
66
67
63
59

PROFILE 51

52
53
54
56
<6
57
5%
59
£0
61
52
6z
cu
65
66
67
68
69
[44]

HETGHT

-37.%267
-300.1294
-393.2891
-92.4867
-38.5722

-%2.€302
203.9391
214 .16672

33.0A14
150.¢615

49.1474%
192.167%
-217.41017

32.1021
-37.1220
188.24€7
58,5522

61.353¢
133.929¢

4 2 1971 TC

ERROR
0048
«NN25
0058
LON4 3
Q034
<3027
AN 2
L0023
L0032
103
.08 8
3124
1013
L0010
L0308
LNg 5
L1028
L0018
022

=29-

= . 000006
. 0082 ,0011
. 0025 .0022
.0Ns8 .0012
. 0043 ,0015
0034 .0014
.0027 .0010
.0013 .0313
<0023 0711
.003?2 W.0701C
«.0012 .0013
«00%2  ,0N013
01724 0014
<0011 «0013
.NCN3 L0010
«0NZ%4 .0016
. 0045 0014
0102  ,00183
.0012 .0010
« 00723 0010



TARLE 3

STATIONS
51
52
£3
o4
55
s
57
£a
£9
€0

i

g
Wd
cz
63

-
o

56
57
58
Ro

PROFILE 1
HETGHT

s -37.°272
53 -IN0.1340
o4 ~%93.27931
ta -82.L675
33 ~32.5725
57 -2453CR
SR 2C03.241C
5% 214.1877
60 39.,M517
51 180.6GR7C
62 43,1423
52 1892.1698
64 =217.4046
5€ 32.1024
56 -37.139%
&7 158.2420
58 3E8.5627
Ko 6l.7547%
70 132.9303

4 7 1971 TC

ERRO R
LIN47
LON272
0072
L0041
.1 035
L3027
L0013
023
LSN32
3013
.0030
«3124
0012
«.1010
0032
L1057
N113
£JM7
L0021

=30-

= .00Nn008

. 0047
L0017
. 00772
. 0041
. 00325
. 0027
. 0011
L0073
. 0032
. 0013
. 0oen
. 0174
. 0010
. 00N7
.00 2?
.0Ns7
. 0113
.0017
. 0071

.0011
0022
.0012
«0015
0014
.0310
.0013
«0011
.0010
0013
«AN13
«0714
.0013
«0110
0016
«N014
.0013
.0010
.0010



TABLE 3

STATIONS
¢l
e2
83
ey
85
86
87
€8
g3

PROFILE 81
HFIGHT

82 43,2929
a3 152.0563F
By 36.299F
B85 -144 ,6508
356 -78.263¢%
37 -206.4884°
88 -160.9747
82 -£9.40172
ae 15578

7 81371 TC

ERROPR
016
034
«NN40
085
.0085
0038
«NO18
«074%1
«.£N18

-3]=-

T .000039

. 0016
« 0034
. 0035
« 0028
« 0039
- 0003
- 0041
« 0019

.0012
.0018
3916
.0D12
«0012
.0013
.0018
«0014
0015



TABLE 3

STATIONS

81
82
83
84
85
86
87
39
89

PROF ILE 81
HEIGHT

82 43.°001
33 192.053%
84 36.29%4
35 -144.5509
86 -78.75324
87 -306.4241%5
88 -160.37472
a9 -59.40Nn<
20 1.5R7%

7 2 1971 TC

ERROPR
0012
«1048
0084
L1091
0034
0041
.0018
«CO42
0N S

=32=

= 000002

« 0012
. 0048
« 0044
« 0091
- 0024
. 0041
« 5000
« 0042
.001°

0012
.0018
<0016
.0012
«1012
.0013
.0018
0014
«0015



TARLE 3

STATIONS

aq
52
£3
ay
15
85
a7
8
593

PROF TLE 81
HETGHT

a7 43,2002
Az 192.057¢%
84 35,2997
8E  ~144,5610
8z -78.7537%
37  -I05.4067
88  -150.9737
a9 -55.4006
ag 1.6575

7 %1971 7¢C

ERROR
L0012
PR RALoW4
L0467
L0
[SAR ol ]
AR
1Nl 8
SN0 3
«2019

w33

= . G00004

» 002
« O 52
« 2047
« 0075
L NOF3
« 0044
« DON2
« 0473
« 0013

0012
3018
0316
L0012
L0012
L0013
.0018
«001 4
L0015



TasLe 3

STATIONS

81
&2
83
£ 4
85
85
27
ga
29

PROF ILE 81
HEIGHT

82 43.9704
83 192.n538
84 35,2990
a5 ~184 5611
36 ~T8.,2537
37 ~-I06.42481
98 ~160.9732
ga ~53 4072
S0 1.5€67¢

7 % 1871 7C

ERRDR
L1017
NN75
L0050
«1102
00" 1
PRaRsl N
.01 8
o 08
L0M1 G

-34-

= .00N006
« 0005 L0012
<0075 0018
« 0050 L0016
« 0102 0012
« 1081 0012
« 0045 L0013
« 0008 0018
<084 L0014
<0017 0015



TARLFE 3  PROFILE 21 1 2 1371 TC = .000008

STATIONS HEIGHT ERROR
a1 g2 43.9M06R L1012 .0001  .0012
2?2 B3 192.n5332 Nelalts] .0020 .0018
83 Ay 36.2027 053 .N053  ,0016
gy 85 -144,56517 .01ne .01n8  ,0012
25 38 -73.7531 .0nag .0080  .0012
26 37 ~305.487%p 08 S .00 ,O013
a7 8P -1€0.9727 .0N18 .0ON7  .0018
€3 35 -ga, 72090 Mol oIy . 0045  .0D14
63 an 1.557¢% 0719 .N013  .0015

«35-



TARLE 4§ PROFILE 1 28 7 13871 TC = . 000000
STATIONS ACCUM, MEIGHT P e S HE IGHT PoFe
1 LONO0P0D M +/- 000 M4

1 ? 1.734653 M +/- 007 MM 173.4653 C1 + /- 007 MM
2 3 2.553837 M +/~- 050 MM B81.8334 €M + /- <050 MM
3 4 S.EMNARE2 M +/- 051 MM 225.631%5 CM + /- <009 MM
4 S 10352247 M /- L,06% MM 4584 ,3035 CM + /- 2040 MM
) EN 12.4227%71¢ M +/- .058 MM 212.9371 CM + /- .020 MM
£ 7 11.467644 M +/- ,068 MM -101.83674 CM + /- «011 MM
7 g Q,202726 M +/- 068 WM -226.0908 CM + /- «011 MM
q b5 4.,826598 M +/- D71 MM “437.7138% CM + /- «014 MM
Q 10 4,820€29 M +/- L0073 M1 -s4E539 (M + /- «013 MM
10 11 4,8N3836 M +/~- 0748 M4 R.3837 CM + /- 007 MM
11 12 Sel74E76 M +/—= 075 MM 264741 CM + /- «013 MM
12 13 B.B8U226F M +/- ,080 MM 366.7690 CM + /- «.028 MM
13 14 B,79¢254 M +/- ,081 ™M1 -4,6011 CM + /- «016 MM
14 S 4.,0229314 M +/- 087 ™M “476.63540 CM + /- «112 MM
1¢ 16 2071723 M +/- ,087 ™ -0T7.3142 CM + /- «014 MM
16 17 -2.817%C42 M +/~- L0RG MM -597.0116 CM + /- «021 MM
17 18 ~e85G5587 M +/- L1104 M 1794, 7356 CM + /- «059 MM
1¢e 18 -4.00°2°44% M +/~ L10° MM ~-314.2059 CM + /- «016 MM
19 20 “Te372837 M +/~ L1122 -332.4131 CM + /- <033 MM
20 21 —R,58PEC508 M +/- L1273 MM -135.58217 CM + /-~ «050 MM
21 22 -10.0¢%68 M /- 124 4 -140,7C13 CM + /- 014 MM
22 0 23 =10.2853578 M +/- 127 MM -16.3011 CM + /- <029 MM
23 24 -10.27015% M +/- 144 mM1 23525 CM + /- «063 MM
24 2% ~9,847581 M +/- 150 MM 38342573 CM + /- 040 MM
25 26 =11.104272 M +/- L1581 &M -125.6651 CM + /- o012 MM
26 27 =12.8727C0 M +/~- 4157 MM -176.8428 CM + /- 046 MM
27 28 =12.8168218 M +/~- 157 MM 56432 CM + /- «021 MM
Z8 22 —-11.844932 M +/- 153 MM 97.1237 CM + /- 011 MM
29 I3 =12.5872?7S M +/- « 160 MM -72.2344 CM + /- «011 MM
20 21 =-13.0710372 M /- .15 MM -42,3797 CM +/- «015 MM
31 32 =13.19772408 M +/—- L 161 MM -1%,2272 CM +« /- 011 MM
32 33 =172.3832947 M +/- 167 MM R1.0337 CM + /- «018 MM
33 34 =12.5°79257 M +/~- L1672 M4 -17.6320 CM + /- «019 MM
34 I -11.5741%9Y M +/~- L1685 MM 02,5076 CM + /- <027 MM
s I =13.032457 M +/- L1658 MM -1729,8277 CM + /- «030 MM
3€ 37 -=-10.942280 M +/~- L1667 M4 208.3588 CM + /- <020 MM
27 38 =11.6442374 M +/- o173 MM ~57.5435 M + /- «039 MM
38 3 -11.67%Q331 M +/~ L1746 ¢H +SCYZT CM + /- «017 MM

%WWFJ‘}M'IMP“M
EborLioon
above N
Av~ vaVfﬁhmétL‘.

Pl o MJ@LMM
+;nj'&r£u~vuw


http:7.3~")e.37

TABLE &

STATIONS

o st
= W W NO U E W

S b
N £ WN

— s s
0 ™~ N

SIS N
-0

N
N

N NN NN
D MW~ N 0N E

30
21
32
33
Ty
3
36
27

3R

s e
) ot T30 0NN NS N e

13
14
1%
16
17
18
19
2n
21
22
22
24
25
25
27
29
29
30
31
32
33
Ty
35
35
37
K

39

PROFTILE 1

a00000
1.734R58
2.553t4"8
F.502837%
10.35202¢8
12.4024245
11.45774 4
9.2028218
4.875R51
6.,8210%1
s.,creag0
Se174%%2
L .BU23493
Be7°EZX37
4,02?237¢
3.08€62273
-2.813096¢
-.87F5087%
-4,008€75
-7.327220¢%
-R.5RQ74 D
10.09575%
10253778
10,270 253
-0 ,8474530

-11.1n047%27
-12.87221¢
-12.816332
-11.8u%7040
-12.56728°9
-13.0n1132
-172,1°%un”
-12.28705¢
-12.5¢0777
-11.674291
-13.07753¢
-10.968969
-11.54447¢
~11.5%9432

H7 IG HY

TTEZTZZIRRX2ZTE2Rx2=X

TRXIRXTTZXX

TXIXX

TIXTIEZTXXZX

T X

22

+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -
+/ -

7

1971
p L]

« 000
« 207
« 350N
« 0510
. 37E
3210
.081
« 082
. 083
«08F
. 08¢
« 386
. 090
.321
« 092
« 0273
par
.11"‘
«112
« 137
<134
<137
.153
«15°
« 159
« 157
168
« 162
« 160
« 170
«170
. 171
177
« 177
. 17F
. 1872
« 187

«37=-

TC

. 000002

HEIGHT

173.4658
81.9687
295.6251
4364.3138
212.3332
-171.8633
-226.0024
-437.7168
-.45939
8.3837

26 4743
366.7717
-4 .6012
-476.63672
-27.3152
-5R7.0179
194.7372
-314.20%3
-332.4232
-135.5632
-140.7026
-16.8012
'3.3525
33,2573
-125.6702
-176.8433
5.6483
97.1232
-72.2249
43,3739
-19.2273
231.040E
-17.6322
n2.5087
-139.829¢%
203.3616
-59.5506
$5043

™
o
™
(o
™M
cH
CcM
cM
™
M
CM
™M
M
™
M
M
™
M
™
]
M
cM
M
M
M
o]
CM
M
™
M
M
cM
cHM
M
o}
M
cM
CcM

+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-
+ /-

.007
«049
«3J029
.056
026
011
.011
<014
.013
<007
013
«025
«016
012
.J14
.018
006“
.010
.032
«056
«N22
.030
«3J63
.040
012
.051
.022
.011
.011
.015
.011
.13
.319
.023
030
.021
.033
017

MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM
MM



TARLE §

STATIONS

O DNV £ N =

—
—

12
13
14
15
15
17
13
19
20
21
22
23
24
25

~
v}

27
28
23
30
31
32
33
34
35
36
37
38

M £ NN =

~ D

10
11
12
13
1u
15
16
17
18
19

20.

21
22
23
24
25
26
27
2¢e
29
30
31
3¢
33
T4
35
3
37
38

29

ACCUM.

PROFILE 1

.0nacnn
1.73455
2.5%575¢cu
C.503234 10

10.383122
12.482¢3¢
11.457844
a.20n2enx
4.875704
b.821104
4,803%9472
5.174%3¢%
ReBU24T2
2.795420
4.029435
3.055627¢4
-2.8213967
- 28565579
-4.072707
-T7.3%2979
-R,5R082¢K

=10, 026855
-10.287R79
-10.2730383

-%.847720

-11.174487
-12.87792¢9
-12.816L46
-11.845148
-12.567¢€02
-12.0017304
-13Q1q3""7°
-12.383%316%
-12.5°9¢48¢
-11.674329]
-13.022704
-10.94205¢
-11.684%7¢%
-11.,522£3%2

HE TG KT

i i i i S S S S Sl e S i 4

=

FTEITXIXZEZTZZZZXIRZXXIZZXZTXzZZXXZXX

23 7 1871

p L]
+/- .000
+/- L3207
+/~- JO4S
+/- L0851
+/- +.08%
+/~- L39°%
+/- L0SC
+/- o09%F
+/- L0887
+/- L,092°
+/- .09°
"/- 0100
+/ - « 103
+/ - « 104
+/- L10°%
+/- 108
+/- L107
+/- 127
/- 128
+/ - « 130
*/‘ Qll"c
+/- Jl4°
+/- 151
+/- L1665
+/ - « 170
+/- 171
+/- L130
"/- 0187
+/- 187
+/- 122
+/ - 0183
+/ - 1873
+/- 184
“/' ach
+/~- «13F
+*/~- o160
«/- 4131
+/- L18F
+/- <1287

=38

™M
MM
M4
M4
MM
MM

MM
M
Mi
MM
1
MM
MM
14
MM
MM
M
M
M
MM
MM
M4
i
MM
M°
MM
MM
MM
MM
MM

. 0300004

HETIGHT

173..4663
21.8891
295.6387
434.,3182
212.9413
-131.86%1
-226.0941
-437.7199
“'0“5"39
3.3838

25 .4 746
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TABLE 4 PROFILE 1 2% 7 197 TC = . 000006

STATIONS ACCUM. HT TGHT P o Eo HEIGHT Pe.E.
1 LONCN0 M +/- 000 MM

1 2 1.733668 M +/~- ,007 MM 173.4668 CM + /- <007 MM
2 3 2.5%3562 M +/- D49 MM 21.8894 CM +/- 048 MM
3 4 C.503238 M 4/~ ,055 MM 295.6422 CM +/- «025 MM
4 S 10353210 M +/- 105 MM 484.3226 CM + /- .050 MM
5 & 12.4°76408 M +/~- 112 MA4 212.9434 CM + /- «039 MM
6 7 114572244 M +/- L1132 M -101.8700 CM + /- «014 MM
7 8 2,202236 M +/- 114 MM -2265.0958 CM + /- «3J13 MM
3 e 4.,875755 M +/- L11% M -477,7222 CM + /- <014 MM
< 10 4,821157 M +/- L1175 &1 -e453% CM + /- <013 MM
10 11 4,3N9°99C M +/- 115 M 3.8839 CM +/- «037 MM
11 12 170744 M +/- 4117 MM 264749 CM + /- «013 MM
12 13 2.8475185 M +/- 4112 MM I66.7771 CM ¢ /- <021 MM
13 14 BoT25503 M /- 120 ™M -4,6012 CM +/- .01 MM
14 15 4.,077427 M +/- 2127 M4 -476.7306 CM + /- <020 MM
15 o 3.053285 M +/- 4127 M -57.3172 CM + /- «013 MM
15 17 -2.813330 M +/- 4123 MM -537.0334 CM +/- «013 MM
17 18 -—e8FERETE M +/~- L1483 MM 14,7405 CM + /- <073 MM
18 19 —“4.,003737 M +/—- 140 FM -314.,2162 CM + /- <012 MM
12 20 ~Te323I050 M 4/~ 140G MM -332.4313 CM + /- «0320 MM
2C 21 ~f.ct2910 M +/=- 151 MM -135.5%60 CM +/- <070 MM
21 22 =10.C°5G952% M +/- o165 MM -14N.7053 CM + /- «038 MM
22 23 =10eZCI27S M /- L1658 M -16.8016 CM +/- <031 MM
23 26 -10.270452 M +/- o187 MM 3.3526 CM + /- <063 MM
24 = —9,8u47272 M +/- 185 MM 32,2573 (M + /- «038 MM
25 26 =11,1C4EN7 M +/- 187 M1 -125.6723 CM + /- 013 MM
25 27 =12.,873044 M +/- 127 MY 175 .8442 CM + /- 063 MM
27 2F  =12.815550 M /- L1278 MM 5.6434 M + /- <022 MM
28 29 =-11.846257 M +/- 19°% M “T7T.1303 CM + /- «013 MM
22 30 =12457752158 M +/—- o192 MM -72.2359 M +/- «011 MM
30 31 =-13.C001421 M /- 200 M4 -43.,33085 CM +/- <015 MM
31 T2 —12.1°7537 M +/- 200 MM -17.2277 CM + /- <011 MM
32 33 -12,393277 M +/- o201 MM 21.04248 CM + /- «021 MM
33 34 -12.58°9%99 M +/- 207 M ~17.5326 CM + /- «020 MM
Iy 35 =-11.5734421 M +/- 208 ¥4 22.5108 M +/- <023 MM
35 36 =13.,07%2822 M +/- 207 MM -13%.8331 CM +/~ «030 MM
36 37 =10.S4214° M +/~- 207 ™M 208.3e73 CM + /- «021 MM
37 I8 ~11.6M45T77 M +/- o211 MM ~6%9.5529 M + /- «038 MM
38 32 -11.532534 M +/- o212 MM «S5043 M +/- <017 MM
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TARLE 4 PROFILE 51 4 R/ 137 TC = - 0N0000

STATIONS ACCUM. HTIGHT P e e HE TG HT P.F.
51 LO0N0aN M +/- 007 MM
51 57 -~e378251 M +/- 030 MM -27.8251 CM +/- ,035 MM
52 53 ~T.379333 M /- ,04% MY -300.1142 CM +/- .032 MM
53 Ty ~7.3121567 M +/- 0351 M4 -393,2770 CM +/- .038 MM
54 € —8.236R04 M +/~ OGS MM -82.4641 CM +/-  .032 MM
3 tg ~7.241020 M +/- Q073 MM -32,5714 CM +/- 023 MM
£g 57 —P 373103 M /- L0071 MM -2.629% CM +/- .018 MM
<7 50 “6,2CS3769 M +/- L3277 MM 20%.3334 CM +/-  ,013 MM
59 5o ~4, 152149 M ¢/~ 074 M 214,1€20 CM +/- 014 MM
5 g a0 —3. 771582 M +/— 077 M I3,0607 CM +/-=  ,022 MM
&0 51 -2.254958 M +/- 077 pu 150.6534 CM +/- .009 MM
61 F2 -1.7€765072 M +/= 0S5 M 42,1456 CM +/- ,055 MM
62 63 W1GRIDE M +/~ 125 M 13,1508 €M +/— .083 MM
63 54 ~2.,0N5823 M +/- 127 MM -217.3929 CM +/- .009 MM
a3 5t JU0A11E M #/—  L127 MM 32.1012 CM +/- 011 MM
55 a5 J117742 M +/~ 130 MM 27,1276 CM +/-  ,028 MM
55 57 2.17°7138 M +/~- 137 MM 198.2396 CM +/- .010 MM
g7 58 CLEATECT M +/— 14T MM 358.5515 CM +/- .063 MM
52 50 £.3INS1T78 M ¢/— 14T 4% 51,9524 CM +/- 014 MM
59 7N T.5600449 M +/- 147 MY 133.9271 CM +/-  .0D19 MM
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TARLT 4
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TARLF 4 PROFYLE 1 4?1971 . = . 0N0ONJ6

in

STATIONS ACCUM. H7 IS HT P et HE TGHT P.E.
51 LA M o+/= L0010 MM
t1 £?2 ~e3738297 M +/~- <33T MM =37 .3267 CHM + /- «N33 MM
52 S3 —Xe379551 M #/- 4037 MM -300.1234 CM +/- 2017 MM
L3 Sy =7.3124852 M +/-  ,057 MM -372,2331 CM +/- «d46 MM
54 5 0 =8.Z2%711° M #/-  JORT MM -1%.4687 CM + /- «023 MM
&5 5% =Ted81377 M +/~- D77 MM -E%.5722 €M + /- «023 MM
=S o7 —P.373421 M +/~ 7058 MY ~N.5302 CM +/- .018 MM
c7 58 —€.27402Z0 M +/- 4067 MM 203432331 CM + /- 003 MM
59 59 4 172357 M ¢/ LOT70 MM 214 .1662 CH + /- «015 MM
53 50 —3.TEYTST M +/ - LOTT MM I27.3J6108 CM + /- «022 MM
&0 51 2255137 M +/-  JO0TUL ¥4 150.6E15 CM +/- .009 MM
81 R2 -1 77%RA2 M +/- 09C M4 42,1476 CM + /- «359 MM
52 62 1520148 M +/- o127 M4 13,176 CM + /- «084 MM
63 5t ~2«00F00% M +/- 4127 MM =217.4017 CM +/- .003 MM
63 55 «45a03Y M 4/~ 4127 M4 12.1021 CM + /- L007 MM
&5 233 «1175784 M v/ - 127 M4 -%7.1330 CM + /- .023 MM
S& 57 2., 107111 M +/- L1372 44 128.2457 (M + /- <031 MM
a7 58 CoBLUETIO M #/~ o151 MM I5%.5529 M +/- <073 MM
ha G Ge30F200 M 4/~ 151 A £1.953° CM + /- «N12 MM
59 74 T.600°4084 M +/- L1587 MM 133.322% CM + /- «016 MM
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TARLE 4
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TARLE 4
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