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CO(DTBEP 3A OBpAAy II IPLIKA3I{BAbE PE3yJITATA
IIPETXOAIilD( IE OMEXAHWIKI,IX UCIIIIITI,TBAbA

Y oranpy nporpaMcKor (ercnepruor) crrcreMa sa o6pagy fi fiprrKas p$ynrara repeucKrrx 14

nadoparopnjcxttx reoMexauil,rKitx ilcfr]rrrrBarsa "GeoDatal" pasnujeu je ,{eo sa npEMeHy y
nperxo,qullM trcznl'rrBararrMa uarepujana gotter.czpoja rr HeBe3aarrx uocehux cnojeoa rono-
sosne ronapyxqnje. Y nporpatre ce yHoce caMo BeJrEcilEe Henocpe,quo godujene na6opa-
ropujcxunr MepeH'rIMa npu lrcnu7'r{Bar*nva Qusnvxnx cnojcra.aa, rnacnQuraqttoumM, ya,roBa
s1tjarca no Proctor-y, EHIeKca HocrrBocrr'r CBR Pesynrarrr ca cBrrM noKa3are,ry,r{Ma npnKa-
syjy ce HyMeprrqrilr u rpaQutru, (n ayroMar-cKoM rnauQuxaqnjou rna, xpnrepnjyun*ra ca
or{euoM nogo6uoctw il yaToBEMa ytpa$uoarca, y cn.lrany ca rexarrvKoM perynaTvaoM nony-
rLeEoM IIHoc-lpaErrM cravlapqrlMa. Coftnep Kopuct'rr paqy*CKe n rpaQttvxe aory.hnocra
Windows nporpaua Excel uYisual Basic E ycneilEo ce npu*reu,yje y npaKcn.

Kn;uae pezn Excneptwu cncreun, Mexanuxa rna, na5oparopnjcra rrcrrwTrfBar*a.

SOFTWARE FOR INTERPRETATION OF TFIE PRELIMINARY
GEOMECHANICAL TESTS FOR ROADS

Miroljub Samardakovii, Civ. Eng.* 
!

The soJtware for interpretation oJ the preliminary geomechanical tests for roads is the part oJ the
knowledge-based (expert) system "GeoDatal" dnelopedJor interpretation oJ geomechanical data by
site and laboratary tests determinated. Withvalues infsical-, classification-, Proctor- and CBR- tests
immediately measured, all standard pararileters in mtmerical and grafical Jorrra can be displayed.
The soJfiiare is in Microsofi-Excel wiih Yisual Basic developed and in practice '*yell used.

K eywo rds : Knowl e d ge -b as e d sys t e ms, S o i I Me chani cs, I ab o r at o ry t e s ts.

vBoA
Kaxo je rro3Haro, eKcneprHn cr4sreM rruHe KoMnjy"TepcKH nporpaMr4 Kojr4

caApxe cneqE+r,rqHa ca3rraba (reopujcre n eMnl4pl{jcKe ql4rl,eHr{qe ralu.rrn noc-
TlmKe 3a AoJra)KeH,e Ao HeKI{x ca3Ha}ba) r{ Kopr{cTe rfiABojeHe llocTyrrKe
3aKJbr{I,IBarba 3a MaHr.{nyJraqnjy uru ca3Ha}br{Ma y rdrlJby peruaBa}ba peaJrr{or
3aAaTKa.

3a paanrxy oA KoHBeHqxoHaJrHrrx nporpaMa, Koju [enyjy Kpo3 HyMepur{Ke
ilpoqece a ca3Halba r{ KorrTpoJre cy r{HTerpncaHH (npoqeAypaJ'rHo rrporpaMr{-
palbe), eKcneprHrr cr{creMr4 cy opHjeHTr..rcaHH Ka cuM6ori{r{KuM rrpoiJecr{Ma a
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6aga suaH;a je ogeojeHa oA rrporpaMr{pa*ra (AexnaparNBHo flporparnluparue),
r{r,rMe cy or"roryheHe r43MeHe r{ [onyHe 6age 6es 6nrsor yrrar{aja Ha rrporpaM.

Osaxsfi cI4creMI,I rIoroAHlI cy 3a pemaBalbe 3agaraxa rpafeu.rHcKe reorexHr{Ke
I{ [prrMerbeHe MexauuKe rJra, ca 6asa[4a 3Ha]ba og o6ursa reopNjcxux u eM-
nrnpujcrnx peurelba xoje, e6or $usuuxe lr cBaKe Apylq c.rro)KeHosrr{ 3aAaraKa lr
HoBI4x ca3 Harr,a, rroBp eMeHo rp e6a gorp alnnaru rE p arIHoHaJr r{3 oBarr{.

Y oxnupy AenarHocrl{ Ogerserra u Jla6oparoplrje sa reorexH}rKy I4Hcrlr'ryra
lpafennucxor Qaryrrera y Huury, a),rop peQepara on 1990. rogr4He paser.rja

ABa KoMrraru6xlHa [porpaMcKa (ercnep'rHa) cgcteua: GeoData], sa ogpefuna-
rbe, rrptlKa3 n r,ra6op reoMexaHxr{Knx rroKagarema crojcraBa rJra y clojerlrua
Tepena, u GeoData2, 3a teoMexaHllr{Ke npopaqrye rromalrralr,a rJra Kao Aera
rpafeauucxor o6jexr:a ll,2f. Cucrerrlrn ce pa:nxjajy Ha PC-pav1'napy, y Windows
oIreparHBHoM cr{creMy, ropuerrehu par{yHcKe u rpa$nvxe uoryhuocrl{ rraKera
Excel (Microsoft), ya nolroh jesnra-Visual. Basic. Y roKy HeKorrHKo rogr4Ha,
nepsuje oBr{x cuereMa cy ycnerxHo rrpr{MerbeHe y reorexuu.rxrau ena6oparr{Ma,
eKcrrepTr{3ar"ra N cr:ygujaMa 3a HeKoJruKo AeceTr4Ha o6jexara r4 ycaBpilraBajy ce y
CKnaAy Ca HOBI{M Ca3Ha}LI4Ma.

fieo cucreua GeoData] yc[errrHo ce [pl{Me}r,yje u y nyrHoj reorexHrardr{, 3a

ogpefunane, qpl{Ka3 r,r oqeHy pe3yJlTara nperxoAHrrx reoMexaHr{r{Knx r{crrrlrrr{-

Balba Marepujana maHr{paHrrx sa yrpafaoa}le y [o]bl{ crpoj N HeBe3aHe clojene
KoJr oBo3Hr{x KoHsrpylil{uj a.

I-{Nm pe$epara je Har{eraH nprrKa3 noreHqr.rjana oBor Aerra cl4creMa r.r KapaK-
Tepxcrr4qHux pByJrrara, xoju 6n uorura nocJlyxcarrr4 a rao jegau oA npeAJrora 3a

craHAapgr{3oBarbe Bpsre flo[araKa xoje rpe6a olpe[r{Tr{ n'npra u"uru nojeg-
I{HI4M OIII1ITI4Ma, KaO X HaqIIHa }bEXOBor [pI,IKa3I4Ba]6a I{ OIIeEI4BaI6a - c O6S11I-

poM Ha AaBHy norpe6y ga 6orsou peryJIarI{BoM LI }beHoM gocle4rnajoM npl{-
MeHoM y onoj o6nagrur. ?

EKCIIBPTHI/I CI{CTEMII U CIICTEM GEODATA1

AyropN. nptlKa3a seher 6poja reorexHrlllKrlx eKcrleprHrrx cl{creMa [3,4],
crBapaHr4x y noc.rregnoj 4eqeHujra, ucruqy 11a oBIuI cxcreMl{ [peBa3laJla3e

orpaHr{r{e}ba KoHBeHuIIoHaJTHOI [porpaMlrpa]ba aJIrI 4a jom yBeK HI{cy pa3BI{-
jeuu go HHBoa roroAHor sa gucrpn6yryjy pagu npaKTI{r{He ynorpe6e.

Y onurreu cfiyqajy, eKcrleprHr{ cI.IsreM (y nocle4ne BpeMe zvan knowledge-

based cucrerr) vuHe rpl4 ocHoBHe KoMIIoHeHTel

1. Sasa 3marr,a, xoja caAp)KlI uH$opr'laqraje ns AoMeHa pa[a cllcreMa
(ge$nnrar{Eje, qrr}beHr{Ile, npaBl{fla ca AaTLIM pe[rerbxMa I{JrH 3a rpaxe}be
peurena);

2. xonrexcr (clterureu y pa[Hy rreuopzjy), xoju cagpxcu cne un$opr',raquje o

3aAarKy xoju rpe6a ga 6y4e perleH, Iau$oprnlaqnje xoje ge$IaHuury napaMe-

Tpe 3aAaTKa, KaO U reXyhe nHtpopr"raqnje Ha cBaKoM cTyrlll,y fipoqeca

peulaBarba 3aAaTKa;
3. mexauzgaM saKJbJnrzBarca, xoju KoHTponurxe rrpoqec 3aKJbfruBa]ba Kopl{c-
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Ha ocHony cBHx ca3r{ama o4a6paHu cy cagpxajn u $oprvre [pr4Ka3r.rBa]ba
pe3ynrara orrl{Ta nojegranavuo Il rpyflHo. Y: naxcluje HanoMeHe, y HacraBKf
pe$epara [pr4Ka3aHa cy HeKa oA peme]ba noro[Hrax 3a lrperxo4Ha r{crrrrrr{Ba}ba
3a nyTeBe.

TIPI4MEHA CIICTEMA TEOTATAI. Y IIPETXO,THITM
TEOMEXAHI{IIKI{M I{CM{TI,IBAIbI,IMA 3A ITYTEBE

ff oxarare,'ru $nru.n<la crojcrand

YHoruelbeM ra3MepeHr{x BeJrr{r{aHa sa ypafeue o[r{Te Ha y3oprI}rMa ns jeguor
c.noja rra go6da ce ra6ena ca Hanpe[ HaBeAeHr4M rroKa3areJbrrMa 3a cBe y3opKe
I{ CTATI{CTIIIIKC BCJII4III,IHC CA OAIEKIIBAISEM BPEAHOgTII 3A CJIOJ Y IdCJIITHII.

KnacnQrmal${our{ noxa3areJbn ll xnacu$ru<aq{ a r:ra

lpaHynoue'rpujcxncacraB .r -''-'

3a ne.rrn.ruue r43Mepeue Mero[oM npocejanarsa uJutu apeoMerprrcaH,a, )[{ere y
je4rancmex rporpaM ca yrpaleul{M cBIrM xoperqujava (e6or reMreparype r4

ap.), go6uja ce gnjarpaM rpaHyrroMe caqraBa (Cr.1) ca ayroMarcKrl
ogpef eHu,lr r,r ra6enapno rrplaKa3aHr{M BeJrI4rrLIHaMa nor"pe5urau 3a KJracr4-

$uxaqnjy ua (mupuuoru Hajneher spna, yreurher'r ocHoBHHx Spaxqnja,
BEJIHIII{HAMA KAPAKTEPUCTI,IqHI,IX IIPEIIHI{KA, XOE$TAqUJEHTI{MA HEPABHOMEP-

Hosru 3pHa u 3aKprrB&,eHoerliI KprIBe). 36Or [perneAHocTra, ua g{arpaMy ce

npuxa:yje Ao ilrecr KpLTBI{x a nocroje u nepsllje ca r'panltr{HlrM KpI{BaMa 3oHe

nogo6Hor cacraBa sa ogpefeue HaMeHe rJIa.

lpaulnle. I{ sra}be xoucracrerulnje

3a yuere BeJrrrqlrHe xoje ce y"p" y roKy orII{Ta ea o4pe$nna}6e rpaHl{qa reale}ba

n nJracrl{r{I{ocrl{, u ea npdpo[Hy Bilaxmocr rJIa, npoI-paM rypT a gui4rpau
ruracrnrlHocrn (Cx.\) ca MapKepr{ua xojN npuxasyjy ncrrITaHe npo6e $paxquje
D<0,5 MM, Kao u ra6exy ca BeJII{t{IltHaMa rpaHlrqa KoHcrlcrexqnje u I{H[eKcI{Ma

flracrr{qHocrr{ I{ KoHcucreHquje, norpe6urax aa xnacndlrxaqujy y [orneAy
trn a crr{yHo cru ( cac'rae a) [I craFba KoHcI'IcreHIIaj e r'n a.

Je4uxcrneua (AC) rracuSraxaquja rrla

Ha ocuooy yrpalene 6ase snarba ca xpurepujylul,IMa 3a KBaHTI{TarI{BHy KJIacI4-

$[xaq[jy n KoHTeKCTa ca HarIpeA ogpefenur"r rIoKa3areJbIIMa lpaHynoMerpl'I-
jcxor cacraBa LI fiJrasrl{qHocrr(, Kao 14 yrpafeHor MexaHn3Ma saKJbyrruBalba, y

ra6e.nu roja onge Huje npnxa3aHa nporpaM Bptrru ayroMarcKy xnacu$maqxjy
Hcrrr{TaHIaX y3opaKa, Aajyhu nrtr AC- cuu6on I{ Ha3IaB, Kao ll Ha3I{B cTa}ba KoH-

cucrern4llje axo je rJro crITHo3pHo. OBAe ce yoqaBa norpe6a 3a npI{MeHoLI

cr{creMa ca cBtrM rpyraMa (22) ma rpeMa AC-cncreuy xnacnQrraquje-

OrleHa cralba KoHclrcrenllnje cr,rr:rnrspHor rna Bpuru ce Ha oclloBy I4HAeKca

xoucuc-remrylje 3a cagpxc,IHy Bo[e KoprroBaHy a6or npucycrBa Kp)mHo3pHe

$paxquje (uup. t10]). Y ncroj ra6etu Bplru ce E crarl{crllr{Ka o6paga cnr'rx

noKa3areJba r4r 3a sroj y qen[H]I Aajy ouexnnaHe BeJII4rrr{He fioKa3arersa :a xoje
je usnpureuo 6ap ner Mepe*'a.
2t0
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LIz r{cKycrBa Ila6oparopnje 3a reorexHr{Ky Vlucruryta fpaleauHcxor
$axy:rre'ra y Huury, craHgap4r{r,r 3axreB MHHr{MaJrHe HoclrBocrr{ (sa rursyuag
CBR = 30 rj. 40 o/" aza ryr{aHrrK CBR = 80 %) npu creneHy s6njeuocru95 "/"
uogN$nxonaHoM eHeprujou no Proctor-y HMa rrlr{o onpaBAane [pr4 orle]bxBa]by
nogo6uocru arperara sa yrpafunalbe y nocehu <;loj xoloro3He Konsrplr{uje,
j"p j" vecr cnyraj 4a r',rarepujan ucrrynr{ cBe Ap}re xpnreplrjyue KBaJrr{Tera
ocI4M OBOra.

Kao ruro je noauaro, [poBepa'no4o6uocru y norJregy ror Kpr,rrepujpa Bp[r]r
ce s6ujamen 6ap rpu npo6e pa3nuqr4Tr.{rvr eueprnjavra u ogpetlnuameu CBR Ha
Ibr{Ma, y3 r{HTepnperaqujy lr ynopelerse ca HaBe[eHr{M Kptrrepnjyuuua. 3a
TaKo r{crrrrraHe npo6e yr{oce ce r{r{Ta}ba ca KoMlaparepa ArmaMoMerpa a

ogronapajyhx nporpaM cr.rcreMa npnxaayje (ft.a) grjarpavre yrr{cKuBa}ba,
3aBr4cHocr CBR og rycrr.rHe y cyBoM crarby (pu) (.puS"r{Kr{ r{ aHa.nnruvxlr) u
CBR sa rycrr4Hy rrpu sreneHy. e6ujeuoc'ru 95 "t". Ys ro, go6[ja ce oqeHa
r{cnyn,eHocrn crar{Aap4Ho 3agarr{x xpureprEjy'rua nogo6Hocrr{ y notnegy CBR,
rycrr{He Lr [opo3Hosrr{ arperara rrpu raxnoj :6ujeHocrra. YxonrExo raj
xplirepNjyrnr ur,rje:a4onoJreH, HaJra)Ke ce notpe6aH creileH s6rajeuocrn (nehu og
95 %) nprr KoMe he 6lrrn ocrBapeHa Mr{}rEMaJrHa 3axreBana rpe4Hocr CBR.

GR nOBA A@A MOffi OVNOM mM rc nOOOR-U (8 U.Br.ot3 i g2) 6R noraalJNxra&il M Fnffi d-o (nso.sr.mist)

t
c

i
I

Cr.3. CBR upo6e s6ujeuor IIUlysKa Cn.4. CBR oa oqeuoM nogo6uocru rrubyrrKa
sa yrpa!ruane y Aolsr uoceha c:roj

3AKJbYqHE HAfIOMEHE

Hegaeuo o6janrsenN r{HosrpaHrr pffiynrarl{ [3,41 y neruxoj cy carJracHostla ca

KoHrIe[ToM n cagpxajeM eKcfieprnor cucreMa GeoDatal aa ogpefnnarbe, rrpu-
Ka3 Vr. O{eHy reoMexaHtlarKr4x rroKa3aTeJba cnojcrana rpaleauHcKor TJra.

llpuxaaauu Aeo cr{creMa KoprrcHo ce nplrrnrerryje y ilperxoAHrlM reoMexaHr{r{Kr{M
212
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