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Designing and building a surface of the tunnel shape demands
considerable time and expenses. Therefore perfection of the methods of
designing surfaces of underground construction is an actual problem in
mine building. It is well known that tunnel surfaces represent complex
curvilinear surfsces ought 0 correspond to the requirements sel
beforchand.

In the article & new method of designing a surface of the tunnel
shape by the conditions set beforehand and using the biquadrate plain
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transformation of L-type is considered. The article describes designing cach
section of the tunnel by one equation.

L The way of receiving curves with the use of biquadrate
transformations of L-type

The surface section can be set in various ways [1]. In the offered
method the prototype (curves 1s exposed to geometnical transformation of
L-type Thus the image (required n curve) [2] turas out. The prototype is
set by following equation:

1, =k +m,

where: &, m are constant factors.

Biquadrate transformation of Letype is set by following equations:

!\,:.‘\,-l ) ‘tla‘!-'-'-.i-'l 3
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here: x; & hy are the coordinates of points of an image;
1 xxare the coordinates of points of & prototype.

The equation of the received curve pregisters in a kind:
]v.;y 3 *; " ][’;: 3 ‘;1 -

Y =2 \

here: & & m are constant factors.

2, Designing a surface of the tunnel shape by parameters set
beforchand

‘ J
The esseace  of  wansformation [

-

consists in following, A few points are taken
of the prototype n in conformity, Then each
of the points s altered in  Letype Ho— iy -t
transformation (fig-1). We can find sets of |, "
points. smoothly connected with each other

giving & curve image n. The n curve form Fig.-1

depends on values of m & & factors of the n prototype,
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The tunnel surfuce 1s formed n a result of moving of the fourth
degree flat curve (section) by the axis of the
directing curve,

Using graphic model of biquadrate /.-
type transformation we design the form of the
channe! tunnel surface in the following way:

1.  Initial dsta for solving this
problem are the axial line channel surface of the
wnnel and the laws of changing of the
parameters of a and b cross-sections (Figures 2
& 3)

Each cross-section of # tunnel is the fourth degree curve received
by the use of Z-type biquadrate transformation, Thus @ and 6 parameters of
each cross-section are defined in formulas:

g rm.. (1
ha /)
ere | is distance from the beginning of the tunnel 10 considered cross-
section

Fy -2

We use the biquadrate transformation of L-type set by the
equations: 4
I;.\}t,’ +x; (2)

3
x;-le-t,'

here x,, . are the coordinates of a point of a profotype;
- x,,x,are the coordinates of a point of an image.

3. As a prototype we accept general degree straight line # which in
cquation looks like:

x, = kx, + m, (3)
here & & m are constant factors.




lpob.aiemot unyceneproit zpagpuku u npogheccuonaibino2o obpazoganuns N I - 2010

4. We determine factors k& and m of the equations (3). For this
purpose we use properties of L-type biquadrate transformation:

a) B prototype point and image point B, have identical height
indications. Point B; is a sketch point of # section. Therefore B point of n
prototype has co-ordinates as:

x,, =0, (4)
d
X:H = ‘-‘2- (5)
b) C' prototype point is transformed to image points C; " = C5and
> = laying on Ox; axis. Point C; has coordinates (b-+c; 0). The point
corresponds to €' and has coordinates coordinates satisfying a condition:
X, =X, . (6)

Fig.- 4

Let's define point € coordinates. From a course of construction of
C point receiving of the following equation is possible:

(b+c)’ =x +x; (7)
Berec=a/2.

Considering a condition (6), from the equation (7) we receive

(b+c) = 2.‘(]3“ .
or
2 :(b+c)2 = 32 (8)

2
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The prototype n passes through points B and € Considenng the
condition following system of equation tumns up:

f;.; Sk (9)

... (10)
2
aldhsa) 11

5. Subjecting o prototype # W biguadrate ansformation of L-type,
we receive required section of the tunnel satisfying the conditions set
heforehand. The algebraic equation of this section looks like:

5 ufcl‘»?n[%) -0, (12)

here & & m are dncpnmnc&cmot’amototybcdcscﬂbedbyeqwiw 10 and
I

The parametrical equation of the section of the tunnel looks like:

J

*'i & A (13)

x =,)'(-tT,¢ m) -5

here; x, parameters are (h+¢) PR Lo
2 i

.:g".| ‘5“7'!)'
2 w2

6. Similarly we design any demanded section of considered surface of
the tunnel (Figure 5).

46



IIpob.aemor unsicenepnoit zpaguru u npogheccuonanviozo obpazosanus  Ne 1 - 2010

Fig. -5
7. The equation of the channel tunnel surface registers in a kind:

{x3 = f(x,), (14)

Xy =1l

here f (x;) is the function describing a contour of cross-section of the tunnel;
I, is the distance from cross-section prior to the beginning of the tunnel,
v._‘egrn</ <x3£'nd
-3 . 7 .

Thus, the offered method of designing with use of biquadrate
transformation allows to receive various classes channel surfaces and to
define the equation of family of cross-sections of the considered surface,
that facilitates the further geometrical calculations on the computer.
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