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Laying track plan is one of the most critical stages of designing highways, because the route plan
largely determines the present value of construction and road transport and operation costs, safety and
convenience of traffic and the degree of influence of the road environment.

This type of work requires creativity and difficult to automate. The route of the road for years to
determine its technical and aesthetic properties because trace roads requires a certain architectural art that
comes with experience and mastery of technique as trace. Improvement art tracing promote science-based
requirements and recommendations on architectural and landscape designing of roads.Today at trace roads
with above mentioned criteria are focusing on is the construction cost. Costs as a hundred million forced to
carefully approach the selection of certain options Routing road terrain. To do this, compare the route
options for technical and economic indicators, which indicate normative sources [1].

Tracing highways engaged scholars such as Fedotov GA, Hryhoryev MA, Babkov VF Andreev AV,
Fedotov VA and others.As you know, there are two basic principles of tracing roads.

1. The principle of polygonal trace (by Fedotov GA). It is easy to understand and does not require
complex calculations. The principle is that a plan or map with a ruler causing broken line (polygonal course).
Then it breaks inscribed circular curves or circular curves associated with direct inserts transition curve,
usually klotoyidnymy.

Benefits principle:

- A principle fits well in the technology field research when the crew laid the foundations of
theodolite moves that are simultaneously tangent future highway;

- Easy calculations, if a mistake when incorporating a curve, this error will have no impact on the
position of these curves;

- Polygonal principle best fits Road Machinery during construction.

Disadvantages principle polygonal trace:

- Long straight road with inserts small radius circular curves and transition curves of minimal length
corresponds bad conditions safe and comfortable movement;

- Polygonal course dictates in terms of track position, which entails increasing the volume of
excavation.Therefore, now tracing polygonal principle makes sense to apply only when the trends that define
the angles, fixed situational conditions.

2. The principle of flexible spline or line (for Hryhoryevym MA). Word spline translated to English
means - "rake line." Spline essence of the principle is that the original plan for the area by hand or using a
flexible ruler inscribed sketch line track and potimaproksymuyut mathematical function. This function is a
continuous line that consists of different elements:

- Segments;
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- Circular curves;

- Klotoyid;

- Cubic parabolas.

The nodes of the combination of elements relevant match.

Benefits principle:

- Ensure better coordination of roads with the landscape, as determined by the same parameters
curves along the road, and not vice versa;

- Minimizes the amount of excavation.In manual tracing principle spline not found wide application
because of difficulties arising in correcting errors. This fact is the main drawback of the principle spline. The
principle is the basis for determining spline position klotoyidnoyi road. In this transition curve track -
klotoyida - becomes a fundamental element, along with straight and circular elements. In klotoyidy the
variation of curvature best fit of the car at a constant speed.

Klotoyidy equation:

R-L =const, (1)

where B - the radius of the curve away L from the beginning.

Nowadays designing highways implemented automated, ie with computer-aided design (CAD).

Basic principles to be observed when designing automated route plan is: the mandatory use of the
principle of "flexible line"; detailed multivariate study of trail options for the comparison of key indicators
and choosing the best solution; providing optical smoothness road and coordination of its elements with the
landscape; ensuring a high level of convenience and safety.

Almost all CAD designers which is used to trace roads, allow the engineer to lay track on the
principle of polygonal course. This means that the cost of future road traffic safety, convenience, and others.
directly depend on the experience and qualifications of the designer who performs tracing.

But there are CAD setting them requiring certain restrictions, options and laying tracks is carried out
automatically on the basis spline. Designers need only characteristics (which calculates the program) of each
of trails to choose the best option. An example of such a program is «TrimbleQuantm» [2].

System Planning and Routing «Trimble Quantm» used by designers of roads and railway lines in the
complex process of selection and determination of three-dimensional corridors and laying settings. The
unique technology of route optimization can generate millions of alternatives, selecting the best of them 10-
50 to assess their various key stakeholders.

Today the main problemapolyahaye that is difficult to determine the best option any decision (road,
pavement design, geometric parameters, the design of artificial structures, etc.) with only two, even three
options. Experience allows designers to choose options rather close to optimal, but in any case always have
options that are not considered. There is a certain probability that it is among these options may be the best
option.

A version of the track road, as stated above, characterized by a set of indicators, each of which you
can try to express in monetary terms. For example such basic indicators as the volume of excavation, the
length of the track, the area of land allotment and complicated landforms and natural conditions that affect
the other parameters - can be expressed in monetary terms.In other words, you can bring all the items on the
map areas that affect the cost of highway, expressed in monetary terms. Designated "monetary area" and
plotted on a map can be drawn as isolines of equal value and that will clearly and software into account when
choosing the route of highway. This creates another kind of digital terrain model ("cash" model areas). With
such a terrain model is the ability Routing the road so that is likely to be determined by the correctness
determining monetary indicators can minimize the cost of road construction.

That today there are CAD automatically pave roads route options, but these systems can be improved
by replacing the digital terrain model for "cash" model areas. After all, "money" terrain model will carry a
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information presented not only as a 3D object (as in TSMM), but also provides information on
pevnymchynom vartistvidpovidnoho object land areas or their parts. CAD will then calculate route options
not only within certain limits, but also trying to bypass the more "expensive" land areas thereby reducing the
cost of future road. It is clear that tracing program will be implemented on the basis spline, and thus be
provided with maximum smoothness, and traffic safety.

So identifying the relationship between certain indicators by which to characterize the natural,
geological, hydrological conditions, existing facilities and construction work in the project corridor, and
construction or market value measures given the need to ensure the quality of construction, you can build a
"cash" model terrain and use it in CAD to minimize construction costs in the selection of route options road.
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ABSTRACT

Asatrian V.G. Computer-aided road alignment with using «monetary» ground model. Visnyk
National Transport University. Scientific and Technical Collection: In Part 2. Part 2: Series «Economic
sciences». — Kyiv: National Transport University, 2014. — Issue 29.

The paper proposes approach to improve methods aided tracing roads alignment.

Object of the study — road.

Method of the study — analytical.

Tracingis a complex task, in solving of which competing variants of the roadconsidering in detail on
the basic parameters: construction and discounted cost, transportation and operating costs, materials-output
ratio, level of convenience and safety of traffic, environmental impact, etc.

Todaygreat attention is paid to constructioncost, which also includes: reorganization of
communications, compensation for withdrawn lands, buildings that are subject to destruction, increase in
cost that is associated with difficult terms of the relief.

Proposed to create some «monetary» ground model, by whichcomputer-aided designwould be able to
perform tracingnot only on the basis of certain constraints, but also trying to bypass the more «expensive
areas,thereby reducing the cost of future road.
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PEDEPAT

Acarpsa B.I'. ABToMaTH30BaHe TpacyBaHHS aBTOMOOUTHHOI JOPOTH Ha OCHOBI «TPOIIOBOI» MO
micneBocti. / B.I'. Acarpsa // Bichuk HamioHansHOTO TpaHCIOPTHOrO yHiBepcuTeTy. HaykoBo-TexHIYHUHT
30ipaEK: B 2 4. Y. 2: Cepist «Exonomiuni Hayku». — K. : HTY, 2014. — Bum. 29.

B crarti 3amporioHOBaHO MiIXiJ JO YAOCKOHAJICHHS METOIIB aBTOMATH30BAHOTO TpacyBaHHS
aBTOMOOITEHUX JTOPIT.

OO0’ €eKT TOCITIKEHHS — aBTOMOOUTBHA JTOpoTa.

Merton pocniaKeHHs — aHATITUIHUH.

TpacyBaHHS € KOMIUICKCHOIO 3a/aucio, MPH BHUPIMIEHI SIKOT KOHKYPYIOYi BapiaHTH aBTOMOOUTHEHOT
JOpPOTY AETAIBHO PO3IVISAAIOTHCS 3a OCHOBHMMHM IIOKa3HUMKaMmH: OyliBelbHA Ta IPUBEIEHA BapTICTh,
TPaHCIIOPTHO-EKCILTyaTalliiHi BUTPATH, MaTepialloOEMHICTh, PIBEHb 3PYYHOCTI Ta OE3MeKH pyxXy, BIUIMB Ha
HABKOJIMIITHE CEPEIOBHIIE 1 T. JI.

Ha cporomuimHiii [eHp BeNWKY yBary NpHIUIIOTH came OyJiBENIbHHUM BUTpaTaM, 0 SKHX TaKOX
BIZTHOCSATB: TIEpEeBIAIITYBaHHS KOMYHIKAI[ii, BiANIKOYBaHHS 32 BUJIYYEHI 3eMJIi, COPYAH, IO MiJISTatoTh
3HOCY, 301IBIIICHHS BAPTOCTI, SIKE MOB’SI3aHE 3 CKJIATHUMH YMOBaMU peibedy.

[IporonyeThecs mMoOyAOBa MEBHOI «TPOIIOBOI» MOJENI MICLEBOCTi, 3a JIOTOMOTOI0 SKOI cHcTeMa
ABTOMATH30BAHOTO MPOEKTYBaHHI3MOKEe BUKOHYBATH TPACYBaHHsI HE TUIbKU Ha OCHOBI MEBHIX OOMEXKEHb, a
Il HamMararourch O0IMTH OLIBII «JIOPOTi» JIISHKU MICIIEBOCTI THM CAMUM 3MEHINYIOYH BapTiCTh MalHOyTHBOT
aBTOMOOITBHOT IOPOTH.

KJIFOUOBI CJIOBA: TPACA, BYJIIBEJIbHA BAPTICTb, IIPUHLIUII «HYYKOI JITHIMKW»,
CUCTEMA ABTOMATHU30BAHOI'O ITPOEKTYBAHHA, «'POLLIOBA» MOAEJIb MICHHEBOCTI.

PED®EPAT

Acatpsa  B.I'. ABromMaTH3MpOBaHHOE TpPacCUPOBAHHE AaBTOMOOWJIBHOW JIOPOTM HA OCHOBE
«IeHexHo» Momenn wmectHoctd. / B.I. Acarpsra // BectHuk HampoHanbHOTO TpaHCHOPTHOTO
yHuBepcuTeTa. Hayuno-texanuecknii coopuuk: B 2 4. Y. 2: Cepus «9xkoHomMudeckue Hayku». — K. : HTY,
2014. — Boim. 29.

B crathe mpemioKEeH TOMXOA K COBEPIICHCTBOBAHHIO METOJOB  aBTOMATH3MPOBAHHOTO

TPacCUPOBAHMUsI aBTOMOOMIIBHBIX JIOPOT.

OOBEKT uccrnenoBaHus — aBTOMOOMIIbHAS I0pOTa.

Merton uccienoBaHus — AaHATUTUIECKHM.

TpaccupoBaHue sBISIETCSI KOMIUIEKCHOM 3ajaded, NpHU PEIIEHUU KOTOPOH KOHKYpPHUPYIOIUE
BapHaHTHl aBTOMOOMJIBHOM TOPOTH MOIPOOHO paccMaTpUBAIOTCS IO OCHOBHBIM MOKa3aTessIM: CTPOUTENbHAs
W TPUBEICHHAA CTOMMOCTb, TPaHCIOPTHO-3KCILTyaTallHOHHBIE PACXOIBl, MaTepHAIOEMKOCTh, YPOBEHBb
ynoOcTBa 1 0€30MAaCHOCTH ABMKCHUS, BIMSIHAE Ha OKPYKAIOILIYIO Cpeay H T. 1.

Ha ceropusmnuil neHp 00nbIIOe BHUMaHUE YICJIAIOT HIMEHHO CTPOMTENIBHBIM 3aTpaTraM, K KOTOPhIM
TaKXK€ OTHOCST: IePeyCTPONCTBO KOMMYHHUKAIlMH, BO3MEIIEHUS 3a U3BATHIE 3€MJIH, COOPYKEHHS,
MOJIeKAIINE CHOCY, YBEIMUEHHE CTOUMOCTH, CBSI3aHHOE CO CJIOKHBIMH yCIJIOBUSIMH pelibeda.

IIpennaraercsi MOCTPOCHUE OMPENIETEHHON <«JICHEKHOM» MOJETH MECTHOCTH, C MOMOIIBIO KOTOPOit
CUCTEeMa aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS CMOXKET BBIIIOJIHATH TPACCHPOBAHUE HE TOJIHKO HAa OCHOBE
OTIpEIeNICHHBIX OTpAaHMYCHHUH, HO M TBITASCh 000HTH Oonee «Ioporre» ydacTKM MECTHOCTH T€M CaMbIM
YMEHbIIasi CTOUMOCTh OyAyIed aBTOMOOUIILHOMN TOPOTH.

KJIFOUEBBIE CJIOBA: TPACCA, CTPOUTEJIBHAS CTOUMOCTD, IIPUHIIUII «MBKOM
JIMHEVKW», CUCTEMA ABTOMATHU3UPOBAHHOI'O ITPOEKTUPOBAHMS, «JEHEXHA SI»
MOJEJIb MECTHOCTMU.
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