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Abstract: Topography has an important role in the realization of underground mining works, hydro-technical
constructions, roads, etc. Appropriate topographic measurements and processing are required to trace these
objectives in the necessary safety and efficiency conditions. An appropriate topographic basis must first be
established for which scientific analyzes focusing mainly on topographical guidance elements are required.
It is considered an independent polygonal route, easy to achieve and with superior quality effects.
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1. The importance and purpose of the paper

The topographical base of support has an important role for tracing underground works.

The topographic base may be dependent (linked to the surface geodetic network), but may be independent
(free from orientation).

This eliminates errors in the transmission of surface orientation underground and increases the accuracy
of underground directions.

Therefore, the propagation of orientation errors in a polygonal path (with two fixed points) is analyzed
below.
2. The content of the paper

End points A, B (fig. 1) of the underground polygon are transmitted from the surface.
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Without taking into account the design errors (they have a negligible influence on the orientation of
the sides of the polygon), the analysis to be performed takes into account the influence of the measurement

errors of the angles and sides of the polygon.

The quadratic error of the orientation of the sides in an underground polygonation as a function of the

angle measurement errors is expressed by the relation [1], [2]:
2 _ yn-1 (98 2
My = Li=1 (6_,81) Mg,

but:
0= GAB — TAB +7
where:
0, - Orientation of the AB direction in the general reference system;
Tap - Orientation of the direction AB in the particular reference system;
T - side orientation in the particular system.

but how:

op 0

it results:

96 _ 0t 0tup
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on the other hand:
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and:
dtap  _ xpdyp—ypdxp. r_
cos?tag i X Xp = C COSTyp
Yp = C SinTyp
or:
dtap _¢C cosrAde,'g—c sin‘rAdeg
c0S2T»p c2cos?typ
where from:
C Typ = COSTyp Ay — SinTypdxp
or:
0Tap _ ay,; ax,g .
38~ op COSTyp 3B Sintyp
From the figure 1, it is observed that:
%——Rsin' %—Rcos
With these we can write:
c 61,43

SA% = R cos(tap V)

R cos(t45 — v) is the projection of the radius R on the line AB and is denoted by R’ [3].
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Accordingly:

9tap _ R (7)

And relation (3) is:

a6 ot R’
%% © ®)

Using the equality (8) the errors of the orientation of the sides can be established in this way [4]:
First side orientation error
In this case 7, =0;

and as a consequence:

It results from (8):

e ©)

With the sizes in (9), the equality (1) becomes:
mém = kY R? (10)

It was noted:

Second side orientation error

In this case [5]:
Tz = Tl +ﬁ1 i 200g

and as a consequence:

dt, 01,

—=1; — =0 i=23,..,n—1
B1 Bi
It results:
a0, B R]
B, c
00 R!
—2———1, i=2,..,n—1
aﬁl’ C
With these we can write:
n—-1

mézﬁ =k Z R; + kc(c — 2R))
i=1

or:
m%B = mfﬁ + kc(c — 2R)) (11)
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On long polygonal routes
c—2R] <0

and as a consequence:
M, , < me,,

Side orientation error i

By generalization one can write:

mgiﬁ = mglﬁ + ke ¥i2i(c — 2R)) (12)

or:

i—-1
mgiﬁ = mglﬁ + ke [(i—1Dc— ZZRj
j=1

The influence of side measurement errors on their orientations shall be determined taking into account
the equality of:
0 =04 —Tap +PB

and
69 _ GTAB . 69AB _ 0 6‘8 _
ds s’ as ds
With these we can write:
n 2
i = 5
Os - aSi Si
=1
but:
00  sing
ds; c
Accordingly:
. N2
m3, =3, (25) m? (13)

Influence of errors in measuring angles and distances in the calculation of guidelines results from
cumulative relationships (12) and (13). You get:

oy = iy + K[~ De - 28I R+ 21, (22 i, @9
3. Conclusions

The analysis performed were completed through relationships that were easy to apply in practice. The
sizes used can be obtained by geometrically representing the polygonal path.

The orientation of underground works in the process of their technical execution is controllable, precise
and safe.

The topographic elements of interest are located in the development points of the topographic base.
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