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During the preparatory period of construction a detic layout grid is created on a building sitetire
form of a construction grid, principal and main axef buildings and constructions.

The main axes of the building are taken out onebdtbards, and also are fixed by permanent and
temporary signs outside the earthworks. Longitudimal transverse axes have the design of coordthatds
expressed in a single coordinate system for thegtro

Axes are used at all stages of construction anefibve it is important to ensure their safety atadbiity.

As a result of the work of digging machines andeotlquipment on a construction site there are aafses
loss or displacement of axial signs. In that cdmeet is a need for axe restoration. Thus the pnoldé axe
restoration becomes complicated as axial signsheae only one coordinate of X or Y proceeding frotmat
axis they fix. The problem of axe restoration has lmeen studied enough therefore a research olgeistithe
development of modern methods of axe restoration.

In this article four instrumental methods of axstoeation are displayed.

Basic data of our research are the axial signesepting axes with the coordinate of X (point A &)d
(Fig. 1) and one axial sign of axes with Y coorténgpoint C). There is a problem of staking-outl® second
axial sign forming an axe with Y coordinate (pdbjt
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The first method aims to execute installation a thevice at A point, with the direction of a reface
point to the other point. As abscissae and ordéaspectively are known in longitudinal and trarse axes, in
coordinates of station of the device one paramstiébe designed (known), and the other parametdrbe
conditional. So at station A coordinate is X — dasid, and Y coordinate — conditional.

We perform measurements on point C for receivisgcgordinates of X and Y. We compare the new
coordinate Y with its design value. The value & thceived difference of coordinate Y is considexexepeated
installation of the device at station A. We repthat actions described above until the value ofdioate Y of
point C coincides with design with the demandedieaxy. Intermediate control will be the equalityvalues of
coordinates X of points A and B with their desigalue, carrying out measurements on B point in st |
approach. Similarly we receive coordinates of p@rtarrying out installation of the device on BrmoEquality
of coordinates of point C, received from points & & will be final control. The device installed time design
system of coordinates of a building site allowkistg-out the point D with the design coordinateotriing the
lost axis. The solution of the resection at statfopoint D can be the control of staking-out ofrpd.

The essence of the second method consists in nemasor of corneBac and the distances of zB,
having installed the device at station A (Fig. 2).
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Using the properties of a rectangular triangle, fivel the distanceDllyy = Dy - cosBac. Having
postponed the given distance from an axial pointvA,will receive a point of intersection of axepeint 0;.
For a control we carry out similar measurementsnfimoint B and we receive poilii;. The points of axe
intersection received from two points have to cumiac

In the third method axial points are coordinatedamditional system of coordinates using a methiod o
free station of the device. The purpose of the pebth to find out a point of axe intersection whaseangement
won't depend on the used system of coordinateB peiats will be defined in uniform system. Theatdinates
Xa, Yu; X, Ygi X, Y Of points A, B, C, are determined respectivelyg(F). The coordinates of points O, that
forms the lost axis and is the point of axe intetis@ is determined by the parametric equation i@ on the

plane (1).

N
AN
N
A \ B
VA
S R
~ N
\\\}i
OD 5T
Fig. 3
iy = Xy + mt
=% im ®

where (m, n) — coordinates of vector directiontaf ine:m = Xg —Xy; n = ¥g — ¥a;

£ = m{lﬂ; —XA_] + ﬂli‘.[rc —Yﬂ:]
B m? + n?

The fourth method is realized also in conditiongtem of coordinates, known values (design) abseiss
of axial points A and B)(Anp, }{Enp), and value of ordinate of an axial poiﬁi’.;% are basic data. Installation of

the device is carried out by method of free statinrtondition of visibility of all axial points (i 4).
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Using the internal software of the device, we defime distance from point A to point B correspogdin
the difference of ordinates of these axial poinfg)( We appoint coordinates to an axial point A: wmodesign
value of an abscissa{ﬁLI1II and conditional value of ordinaig, .

Coordinates of an axial point B will bﬁ'E,nP, Tg, = T4, + &Y. We carry out the installation of the device
by method of free station, using the appointed dimates of points A and B. We perform measurements
point C for receiving its coordinate¥{,, ¥¢,) and compare the receivéi, coordinate with known from a
condition design valu&_. The received difference of ordinatd®; = ¥, _— Y, we consider at purpose of
new coordinates of an axial point A in the new apph::{ﬂnp, Yu, = Y4, + AY,. We carry out installation of the
device and repeatedly we receive coordinates @bxéad point C until value of coordinaf: | doesn't coincide
with reference design vaIUEtnp with the demanded accuracy. Thus, the transitiomfconventional coordinate

system to the coordinate system of the constructiten is performed by approximations. Without chiagg
stations of the device we take out an axial poiih Dature, restoring an axis.

Our research results show that the offered methdd® making external layout grid development and
restoration under various conditions on the bugdsite as well as carrying out instrumental chefckroexternal
layout grid.
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