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THE PROGRAM OF NON-RIGID PAVEMENT COMPUTER-AIDED
CALCULATION YKPPIO 15

I. Musiienko, Assoc. Prof., Ph. D. (Eng.),
Kharkov National Automobile and Highway University

Abstract. A program for computer-aided calculation of non-rigid road coating UKRRDO 15 is con-
sidered in the given article. The program interface, a set of input data and the results of calculations
are considered in detail. Calculations are performed for three strength criteria: permissible elastic
deflection, shear strength of subsoil and monolithic layers resistance of tensile bending.
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IPOT'PAMMA JIJISI ABTOMATHU3UPOBAHHOI'O PACUETA HEXKECTKHAX
JOPOKHBIX OJEXA YKPPIO 15

N.B. Mycuenko, aou., K.T.H.,
XapbKOBCKM HAMOHAJIbHBIA ABTOMOOUIbHO-10P0KHbIN YHUBEPCUTET

Annomayus. Paccmompena npocpamma 0151 a8momMamuzupo8anHo20 paciéma HelcECmKux 0opoic-
Hoix 00exco YKPPIO 15. lemanvho paccmompen unmepghetic npoepammol, KOMINOHOBKA UCXOOHBIX
OaHHBIX U pe3yTbmamos pacuémos. Pacuémul npogedenvl no mpém Kpumepusm npouHOCu. Ynpyeomy
npocubdy, cO8UL0YCMONUYUBOCIU, PACMANCEHUTO NPU u3eube.

Knrouesvle cnosa: asmomamuszupoaHuvlil pacuém, HeicECmKas 00POdNCHAs 00excod, unmepgetic
NPOSPAMMYL,  UHICEHEPHO-IKOHOMUYECKUE UBBICKAHUS, XAPAKMEPUCMUKU  OOPOICHOU  00edicObl,
XapaxmepucmuKy PYHma 3eMasiH020 NOJIOMHA, YIpYeull npo2ud, cO8U20YCMOUYUBOCHIb, PACTANICEHUE
npu uzeuoe.

IMPOI'PAMA 3 ABTOMATU30BAHOI'O PO3PAXYHKY HEX KOPCTKHUX
JOPOXKHIX OIAT'IB YKPPIO 15

I.B. Mycienko, nou., K.T.H.,
XapkiBcbKHUl HANIOHAJIbHUIT ABTOMOOLILHO-T0POKHIil yHIBepcUTeT

Anomauia. Pozensnymo npoecpamy 01 agmomMamu308aH020 PO3PAXYHKY HENCOPCMKUX OOPOACHIX
00seie YKPPJO 15. [lemanvho posensnymo inmepgeic npoepamu, KOMNOHOBKA GUXIOHUX OAHUX Md
pesynvmamis po3paxyuxis. Pospaxynxu nposederno 3a mpooma kpumepiamu MiyHOCHi: 0ONYCHUMOMY
NPYICHLOMY BPOSUHY, 3CYBOCMIUKOCTII, pO3mMs2Y Ni0 Yac 3eUHAHHS.

Knrouoei cnosa: asmomamuzo8anuii po3paxyHox, HeNHCOPCMKULL O0POIICHIT 00512, inmepgetic npoepa-
MU, THICEHEPHO-EKOHOMIYHI BUULYKYBAHHS, XAPAKMEPUCTIUKU OOPOACHLO2O 00512y, XAPAKMEPUCMUKY
IPYHMY 3eMASAHO20 NOJOMHA, OONYCMUMUL APYICHIL NPOSUH, 3CYBOCMIUKICMb, po3mse nid uac
32UHY.

Introduction gineer must spend a lot of time for manual cal-
culation. During this time he can make many
The non-rigid pavement calculation by Ukraini- mistakes, so increasingly specialists use com-

an standards — is very complex process. An en-
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puter-aided calculation for solving such pro-
blems.

PACHET QOPOKHON OLERAL
CREDO PANOH RU

Analysis of modern programs for
non-rigid pavement computer-aided

calculation CREDO PAOOH RU 3.3
ABTOMaTU3MPOBAHHOE KOHCTPYWPOBAHWE W pacyer
AOPOMKHBLIX OAEKA HEHECTKOrO U MECTKOro TUNoB
no oTpacneBkiM HopmaTueam Poccuuckon Megepaumnm

Usually, Ukrainian road designers used program
Radon UA for non-rigid pavement computer-
aided calculation from the company CREDO.
Ukrainian standards were involved in this pro-
gram. Now this version is not supported (fig. 1).

Fig. 1. The screenshot from the website of the
CREDO Consortium [1]

The work purpose — to create domestic computer
program for non-rigid pavement computer-aided
calculation. It had been planned to involve the
Ukrainian standards in calculation (fig. 2).

So in Ukraine we do not have domestic comput-
er program for non-rigid pavement calculation
and this research direction is very important.
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Fig. 2. The general window of program YKPPJIO 15

The first experimental version of the program
for non-rigid pavement calculation YKPPJIO
has been developed at the Department of survey
and engineering of highways and airfields
(KhNAHU). The program has been written in
C#, using Windows Form technologies.

4) creation of the user-friendly interface.

user-friendly interface

database

class library for
computer-aided
calculation

road-building
materials database

The research problems

Problems, that have been solved (fig. 3): vehicles database

1) creation of the road-building materials data-
base;

2) creation of the vehicles database;

3) creation of the class library for computer-
aided calculation;

Fig. 3. The structure of non-rigid pavement
computer-aided calculation
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The program interface consists of two main
parts and applying load button (button «To cal-
culate»):

1) the data input part;

2) the results of calculations part (fig. 2).

The data input part consists of four blocks
(fig. 4):

1) economic surveys data;

2) performance data for soil subgrade forming;
3) performance data for pavement forming;

4) pavement structure data.

The economic surveys data consists of four
item:

1) object title;

2) traffic;

3) rate of change in traffic;

4) transport flow.

Transport flow may consist of the seven
components. This component has required
fields: percentage of cars and percentage at least
one of the types of trucks (or buses).
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Fig. 4. The data input part

Checkboxes of trucks or buses are generated
from the vehicles database (fig. 5). The vehicles
database had been filled out the normative
document [2].

The performance data for soil subgrade forming
consists of five item:

1) the road-climatic area;

2) the number of road region;

3) the type of terrain humidification;

4) the soil subgrade;

5) the density of the lower layer of the
pavement.
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Fig. 5. The example of buses checkbox from the
vehicles database
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The road-climatic region item and the number of
road area item have help button — map from
Album of typical pavement structures for I and
II categories roads [3] (fig. 6).
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BENOPYCH

' UeprkacH

Fig. 6. The help button — road-climatic region
map

The performance data for pavement forming
consists

of six item (fig. 4):

1) technical road category;

2) axial load;

3) RadioBaton to determine the wheel scheme;
4) type of pavement;

5) service life of the pavement;

6) traffic lane coefficient.

The pavement structure data consists of two
GroupBoxes (fig. 4): asphalt layers and other
layers of pavement structure. A road designer
assigns thickness of pavement layers and forms
characteristics of material through two windows:
asphalt layer (fig. 7) and pavement structure
layer. These windows open by the Add buttons
(fig. 4).
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Fig. 7. Window asphalt layer

Automatically TextBoxes are filled in
characteristics of materials from the road-
building materials database (fig. 8).
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Fig. 8. Detail of pavement structure layer win-
dows

After forming initial data, a road designer must
press applying load button (button «To
calculate», fig. 2). Calculations are performed
for three strength criteria: permissible elastic
deflection, shear strength of subsoil and mono-
lithic layers resistance of tensile bending (fig. 9).
The calculations is conducted according to De-
partmental building norms [2]. Features of nom-
ogram digitalization were presented in [4]. Cor-
rectness of design solutions is controlled via the
indicators: satisfactorily and unsatisfactorily.
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Fig. 9. Calculation results window
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Conclusions

In this article general problem of non-rigid
pavement computer-aided calculation by
Ukrainian standards has been considered. Actu-
ality of the research has been proved. The inter-
face of computer program YKPPJIO 15 has been
shows in detail.
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