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PA3BOJ H YHAnPE^EftE METO^A 3A nPOPAWH 

rEOTEXHHHKHX KOHCTPy^HJA H nPHMEHY EBPOKOGA 7

Pe3UMe

KaKO 6h ce Ha BenHKoM Tp^HmTy EBponcKe yHHje npeBa3Hmna HepaBH0npaBH0CT 

3Öor MHoro6pojHHx h pa3HHHHTHx rpa^eBHHcKHx cTaHgapga, npaBH^HHKa h cn., 

1975. rogHHe je Ha 3ajegHHHKy mhmi injaTUBy aKageMcKe h cTpyHHe jaBHOCTH 

goHeTa ognyxa ga ce npHCTynH &hxobom yKnaaaay h 3aMeHe KOMnneTOM 

XapMOHH3OBaHHX TeXHHHKHX npaBH^a, nO3HaTHX Kao eBpOKOgOBH. y  &HX cy

yBpmTeHH genoBH og EK 0 go EK 9, Me^y KojHMa ce EBpoKog 7 ogHocn Ha 

reoTexHHHKH npopanyH. Me^yTHM, aeroBa npnnpeMa je  ycneg BapHjauuja 

reorpa^cKHx, reonomKHx h KnHMaTCKHx ycnoBa Kojn cy goBenn go pa3Boja 

HeTHnH3HpaHHx noKanHHx HanHHa npopanyHa, 6nna oTe^arn h KoMnnHKoBaHHja 

Hero Kog ocTannx eBpoKogoBa. HnaK, y  nepnogy og 1981. go 2004. rogHHe 

HHTeH3HBHo ce pagnno Ha npH6nH^aBaay onHraegHHx pa3^HKa Koje cy goBene go 

gpyranHjer ^opMaTa eBpoKoga. HaHMe, 3a pa3HHKy og ocTannx rge je 

gHMeH3HoHHpaae KoHcTpyKuuja npnnHHHo jacHo, y  EBpoKogy 7 cy noHy^eHa TpH 

pa3HHHHTa nocTynKa 3a npopanyH, Kao h KoMnneTH napuujanHHx Koe^HuujeHaTa 

Koje Tpe6a npHMeHHTH y BHMa. HaKoH npuxBaTaaa EBpoKoga 7 cBaKa 3eM^a 

Tpe6a ga goHece jom gBe BeoMa Ba^He ognyxe Koje ce ogHoce ynpaBo Ha H36op 

npopanyHcKor nocTynKa npeMa KoMe 6h ce Bpmnno gHMeH3HoHHpaae 

reoTexHHHRHx KoHcTpyKu,Hja h Ha ge^HHHcaae aeMy ogroBapajyhHM 

napuujanHHM Koe^HuujeHTHMa. y  obom HcTpa^HBaay cy BpmeHe TeopnjcKo- 

HyMepHHKe aHanroe h BepH^HKauuje 3a noTpe6e TaKBux ognyKa 3a nnHTKe 

TeMe^e, KocHHe h noTnopHe 3HgoBe, Koje cy Hajnemhe reoTexHHHKe KoHcTpyKuuje 

y npaKcn. ycnemHH pe3ynTaTH cy noKa3ann ga ce hcth npucTyn, 3acHoBaH Ha 

3agp^aBaay chhhhocth npopanyHa h HcTor, goKa3aHor cTeneHa cnrypHocTH Kao 

caga, Mo^e npHMeHHTH h 3a ocTane npncyrae y  EBpoKogy 7.

KfoyuHe penu

EBpoKog 7, reoTexHHHKH npopanyH, npopanyHcKH nocTynaK, napuujanHH 

Koe^HH,HjeHTH, TeopHjcKo-HyMepHHKa arnnroa, H36op



DEVELOPMENT AND IMPROVEMENT OF GEOTECHNICAL 

DESIGN METHODS AND APPLICATION OF EUROCODE 7

Summary

In order to avoid the inequality arising from many and different civil engineering 

standards, rulebooks etc. present in the EU, academicians and practicioners have 

initiated voting a decision in 1975 for removing them and replace with set o f 

harmonized technical rules, known as Eurocodes. They are covering parts from 

Eurocode 0 to Eurocode 9, among which is Eurocode 7 which is dedicated to 

geotechnical design. But, its realization, due to different geographical, geological 

and climate conditions which leaded to development o f different local calculation 

traditions, was more difficult and complicated than at others Eurocodes. Anyway, in 

the period between 1981 and 2004 it was working intensively on exceeding the 

obvious differences, and which produced different format o f this Eurocode. 

Namely, unlike others where structure designing is pretty clear, there are three 

design approaches offered in Eurocode 7 and sets o f partial factors which are to be 

used in them. After accepting Eurocode 7, each state has to decide on two very 

important decisions which are related exactly on the choice o f design approach 

according to which designing o f geotechnical structures is going to be performed 

and to define appropriate partial factors. Theoretical and numerical analyses and 

verifications are realized in this research for such purposes for spread foundations, 

slopes and retaining walls, which are most often present geotechnical structures in 

practice. The successful results have shown that the same principle, based on 

keeping the similar calculation procedure and same, proved, safety level as now, 

can also be used for the other geotechnical structures present in Eurocode 7.

Key words

Eurocode 7, geotehnical design, design approach, partial factors, theoretical and 

numerical analyses, decision
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1. yBOA

rpyny reoTexHHHKux KOHCTpy^uja HHHe CBe KOHCTpy^uje Ha Tny (nnuTKu 
TeMeÆu), y  Tny (munoBu, ^BOBogu, TyHenu), og Tna (ucKonu u Hacunu ca auxoBHM 
3aBpmHHM noBpmuHaMa - KOCUHaMa) u noTnopHe KOHCTpyKu,uj e (noTnopHu 3ugoBu, 
guja^pame), Kao u eneMeHTu Koju noMa^y unu o5e35e^yjy CTa5unHOCT, nonyT 
aHKepa. npBeHCTBeHa ynora hm je ga npeHecy onTepeheaa Ha Tno u ga o5e35ege 
CTa5unHOCT KOHCTpyKu,uju Hujy 0CH0By npegcTaBÆajy unu je  nogynupy. ftuxoBa 
ucTopuja ce^e y  ganeKy npomnocT HOBeHaHCTBa, jom Kaga cy noHenu ga ce rpage 
CTaHumTa u nyTeBH, a HapoHHTO Kaga cy H3BoÇeHH Hacunu 3a 3amTUTy og nonnaBa. 
Anu, uaKO KOHTHHyupaHO npucyTHa y rpaguTe^CTBy, Huje yBeK uMana paBHonpaBaH 
TpeTMaH, Ba^HoCT u 3Haneae ca 05jeKT0M. Be3 o53upa Ha to, Ha aeHe Hapu Hucy 
ocTanu HMyHH, HaK cy y  auMa y^HBanu u 5pojHu aHTUHKH Hapogu: OeHunaHu, 
ErunhaHH, ^p^H h PuMÆaHu y MeguTepaHy, Kao u gpeBHe ucTOHHe ^HBHnH3a^Hje y 
MeconoTaMuju, nepcuju, HHguju, Khhh uTg. CBaKaKO, y  to BpeMe ce npaKca 
3acHOBana Ha eMnupuju, anu ucTa Huje yBeK 5una ucKÆyHHBO no3UTUBHa: no3HaTu cy 
5pojHH npuMepu Heu3BegeHux unu cpymeHux o5jeKaTa, mTO je  eneMeHaT Koju 
cpeheMO h y HamuM HapogHUM necMaMa, anu u nojeguHux KOHCTpy^uja Koje cy y 
„paaeHOM” CTaay goHeKanu 21. BeK, nonyT KpuBux Kyna y nu3u u Bonoau. H3 
gaHamae nepcneKTUBe, jacHO je  ga je ochobhh pa3nor auxoBor (He)nocTojaaa 
ynpaBO -  reoTexHHHKH.

Hen0B0ÆHa u Ko5Ha ucKycTBa, anu napanenHO u mupeae 05pa30Baaa cy 
HeMHHOBHO Bogunu Ka 3aHHMaay u 3a OBe nojaBe, ga 5u cpeguHOM gpyre nonoBUHe 
gpyror MuneHujyMa 3anoHeno uHTepecoBaae 3a reoTexHHKy y npaBOM TexHHHKOM 
CMucny peHH. HnaK, HaK h Taga ce BemTUHa reoTexHHKe 5a3upana caMO Ha ucKycTBy 
u nuoHHpcKHM eKcnepuMeHTHMa Koju Hucy HManu HayHHy no3aguHy. TeK ce 
noHeTKOM 1S. BeKa na^aa ycMepeBa Ka KocuHaMa h 3eM^aHUM npuTu^HMa, ga 5u 
3aTHM KynoH, nopeg 3acnyra y  $H3H^H, pa3jacHuo 5pojHe reoTexHHHKe 
Heno3HaHH^, HapoHUTO OHe Be3aHe 3a HBpcTohy Tna h npuTucKe Ha 3ugoBe. y  19-om 
BeKy, noHcene h3hoch npBy Teopujy o ynTHMaTUBHoj hochbocth nnuTKux TeMe^a, 
goK KonuH noKymaBa ga ge^uHume ^aKTop curypHOCTH Kog KOCUHa (^ac, 2011). 
noHeTaK 20-or BeKa je 5ypaH y CBaKOM CMucny 3a reoTexHHKy. Taga ce, TaHHuje 20- 
ux roguHa, Kao nnog Tep^rujeBor paga, CTBapa caBpeMeHa MexaHHKa Tna. nopeg 
MHoro5pojHux HOBOCTH, nojaBÆyjy ce h jegHaHUHe 3a npopaHyH hochbocth nnuTKux 
TeMe^a, anu h cTa5unH0CTH 3ugoBa, goK ce, CKopo HCTOBpeMeHo, Ha ceBepy EBpone 
pa^a HOBH nocTynaK 3a npoBepy CTa5unHOCTH KOCHHa. CnoMeHyTe MeToge cy 
Hagrpa^HBaHe y ge^HujaMa Koje cy cnegune, a nojeguHe cy, goHeKne, h ga^e 
npucyTHe y EBponu h CBeTy. MeÇyruM, ogpe^eHe guneMe Koje cy 5une npeg 
HH^eaepuMa, HapoHHTO ca rnegumTa CurypHOCTH o5jeKaTa, pacne cy h roMunane ce, 
na je nocTano jacHO ga ce npu5nu^uno BpeMe 3a auxoBO HHOBupaae. MHunujaTUBy 
je noKpeHyo Tejnop cpeguHOM 20-or BeKa y EHrnecKoj, anu je y  to BpeMe
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npuxBañeHa caMO cnopaguHHo, Maga je yôp30 go6una Ha MacoBHoeTH, a neMy je 
nogpmKy gana h COPJ. O36u^Huju pe3ynTaTu cy, HnaK, caneKanu Kpaj BeKa Kaga cy 
nocne gyrorogumae npunpeMe Bo^eHe nog „gupuremcKoM nanu^M” ,̂aHCKor 
reoTexHHHKor gpymTBa, nuju cy nnaHoBu 6unu npeTene HeKux TeK obhx roguHa 
ycBojeHux npo^gypa, o6jaBÆeHu caBpeMeHu eBponcKH reoTexHUHKu cTaHgapgu.

npojeKTOBaae reoTexHUHKHx KoHcTpyKu,uja ce goHegaBHO 3acHUBano Ha 
npo^HaMa curypHocTu ca penaTUBHo rpy6uM T3B. rno6anHUM Koe^HU,ujeHTHMa 
curypHocTu, rge ocTaje Hen03HaT0 KonuKa je  pe3epBa Kog pa3nuHUTHx yna3Hux 
napaMeTapa Koju cy og npecygHor 3Haneaa 3a (He)cTa6unHocT ogpe^eHe 
(reoTexHHHKe) KoHcTpyKu,uje. ynpaBo oBaj HegocTaTaK je gyro 6ho gucKyroBaH, anu 
je  h ocTao HegupHyT. Jom Bume, oBaj „cTun” npopanyHa Huje 6ho KoMnaTu6unaH ca 
guMeH3uoHupaaeM KoHcipyKu,uja U3 BucoKorpagae, mTo je Boguno Ka noipe6u ga 
ce yHu^^upajy cTaHgapgu „no bhchhh” npojeKToBaaa. OBa gBa rnaBHa pa3nora cy, 
3ajegHo ca noTpe6oM ga ce xapMOHU3a^uja peanu3yje u „no noBpmuHu” Tj. u3Me^y 
3eMa^a, goBena go ^opMupaaa „3anpeMUHe” hobhx eBponcKux ipaÇeBUHcKHx 
HopMaTUBa - eBpoKogoBa. Kog aux cy npojeKToBaae u npopanyH reoTexHUHKHx 
KoHcTpyKujija o6yxBañeHu EBpoKogoM 7, mTo je  caMo noTBpga ga ce oBa o6nacT 
rpa^eBUHcKor KoHcTpyKTopcTBa pa3Buna go Te Mepe ga ce 3a a y  Mopajy nponucaTu 
c^e^u^uHHu npHHnunH u npaBuna guMeH3uoHupaaa. Anu, KaKo cy TepeHcKu ycnoBu 
Meaajy u gpaMaTUHHo pa3nuKyjy, u3paga 3ajegHUHKor eBponcKor reoTexHUHKor 
cTaHgapga je „3aneno” , a KoMnpoMuc je HaÇeH y aeroBoM HyÇeay y  c^e^u$uHHOM 
o6nuKy Koju nocTaB^a noce6He u3a3oBe, KaKo 3a npojeKTame, TaKo u 3a 
ucipa^uBane.

CarnacHo obhm cTaHgapguMa, y  EBponu je o6aBe3Ha npuMeHa ipaHUHHux 
cTaaa Kao ocHoBe 3a guMeH3uoHupaae, mTo yKÆynyje npoBepy nojaBe cbhx cTaaa 
rpaHUHHe hocuboctu (noMa) u ynoTpe6^uBocTu u yBo^eae ^ap^ujanHux 
Koe^u^ujeHaTa curypHocTu. ftuxoBa npuMeHa Kog u3a6paHux KapaKTepucTUHHux 
BenuHUHa cBojcTaBa Tna, Kao u npu aHanu3u gejcTaBa Koja ce npeHoce Ha Tno unu 
reoTexHUHKy KoHcTpyKu,ujy npeKo nojeguHux genoBa ropae KoHcTpyKu,uje unu Kpo3 
Tno, npegcTaBÆa hobh npucTyn y nocTynKy reoTexHUHKor npopanyHa. ynpaBo 
yBo^eae rpaHUHHux cTaaa, Kao KpuTepujyMa 3a o^H y curypHocTu, HaMeñe noTpe6y 
3a HanymTaaeM nojegHocTaBÆeHux, ynpomñeHux npopanyHa, yo6unajeHe npaKce 
ogpe^uBaaa, Hnp., guMeH3uja Ha ocHoBy go3Bo^eHux HanoHa u ycBajaaa pacnogene 
pea^uje Tna no yHanpeg yrap^eHoM 3aKoHy.

^a 6u 6une oga6paHe ageKBaTHe MeToge npojeKToBaaa u npopa^yHa 
reoTexHUHKux KoHcipy^uja u ycBojeHe ogroBapajyñe BpegHocTu ^ap^ujanHux 
^aKTopa, HeonxogHo je ypaguTu aHanu3e, Mepeaa, Bepu^uKa^uje u ynope^eaa 
pe3ynTaTa. npuToM ce Mopa TpeTupaTu u aHanu3upaTu gocagamae ucKycTBo, 
nocTojeña perynaTUBa, aKTyenHo cTaae y 3eMÆu u peruoHy, Kao u pe3ynTaTu U3 
cnuHHux ucTpa^uBaaa y  EBponu Koja cy go caga gana pe3ynTaTe. Hcto o6aBe3yje u 
Ha na^ÆUBocT, jep je jegaH og 3agaTaKa ga ce hobocth mTo npe ucnopyne 
KopucHu^uMa u ga 6ygy jacHe, Te ga ce 6e3 cTpaxa npuxBaTe ca auxoBe cTpaHe.
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HajBHme HHTepecoBaaa, MoryhHOCTH, a h HajBehn smnaj, KaKO ce Moæe BHgeTH h hs 
HsHeceHor KpaTKor HCTopnjcKor npernega, HMajy oônacTH npoôneMaTHKe noTnopHHx 
KOHCTpy^Hja, CTaÔHnHOCTH KOCHHa h ogpe^HBaaa hochbocth Tna, na he OHe 6hth h 
npegMeT HCTpa^HBaaa y  obom pagy. Hcto je npoBegeHO Teopujcko—HyMepHHKOM 
ynopegHOM amnnsoM Koja HMa sa ga ce go^e go HajnpHKnagHHjer HanHHa
npopanyHa reoTexHHHKHx KOHCTpyKuuja. JegHaKO Bpno Ba^aH je h ge^HHHcaae 
^ap^Hja^HHx ^aKTopa CHrypHOCTH, Kojn he ce kophcthth y  reoTexHHHKHM 
npopa^yHHMa. Ohh ce ogHOce KaKO Ha gejcTBa h MaTepnjane, TaKO h Ha OTnope Kojn 
ce jaBÆajy Kao pesynTaT HHTepa^Hje KOHCTpy^nje h Tna h ogpa^aBajy cno^eHoCT 
noHamaaa rpaÇeBHHCKe KOHCTpyKuuje y  KOHTaKTy ca TnoM npn npeHOcy cnna h 
noMepaaa. ^o6HjeHH pesynTaTH h saKÆy^H HCTpa^HBaaa Tpe6a ga CTBope ocHOBy 
sa pag Ha Ha^HOHanHHM goKyMeHTHMa sa npojeKTOBaae h npopanyH reo TexHHHKHx 
KOHCTpy^nja h npHMeHy EBpoKoga 7.

PasBoj HopMaTHBa, eBpoKogoBa h EBpoKoga 7 je onncaH Ha CTpaHHu,aMa Koje 
cnege, Tj. y  gpyroM nornaBÆy. Beh Ha aeroBOM noneTKy nncaHO je onmTe o 
CTaHgapgHMa, ga 6h ce y  KacHHjHM genoBHMa KOHKpeTHHje HaBognnH ohh 
reoTexHHHKH, ogHOCHO EBpoKog 7. ^aT je aeroB pasBoj Kpos saganx nap ge^HHja, a 
HCTaKHyTO je h ga noHHBa Ha hobhm npuHnunuMa. gHMeHsHOHHpaaa npeMa 
rpaHHHHHM CTaftHMa. KapaKTepHCTHKe cy My reHepanHo HaBegeHe, ga 6h ce ga^e 
BHme na^ae nocBeTHno EBpoKogy 7-1. Oh je onmnpHHje o6paÇeH y cnegehHM 
TaHKaMa, npn neMy cy noHy^eHH npopanyHCKH nocTy^H geTaÆHO nojamaeHH. y  
HacTaBKy je gaT npeceK o npncycTBy h noTpe6n eBpoKogoBa y peraoHy, a Ha OcHOBy 
penaTHBHO HenoBOÆHor HsBemTaja onpaBgaHO ce npegno^Hno aeroBO yBO^eae 
nomTyjyhn ycnyT ogpeÇeHe xnnoTese. OHe cy npHMeaeHe y  gpyrHM nornaBÆHMa 
rge cy npHKasaHe KOMnapaTHBHe CTygnje sa ogpe^HBaae ogroBapajyher 
npopa^yHCKor nocTynKa h noTpe6HHx ^ap^HjanHHx Koe^^HjeHaTa.

npBH cy o6paÇeHH nnmKH TeMeÆH. Ha OcHOBy amnnsa h ynopeÇeaa 
gocagamaer h noHy^eHor HanHHa npopanyHa hochbocth h npornna^eay cothhocth 
^ opMaTa Kojn ce gyryje hctom ayTopy jegmnHHe sa npopa^yH hochbocth gaTe y 
aKTyenHOM „npaBHnHHKy o TexHHHKHM HopMaTHBHMa sa TeMe^eae rpaÇeBHHCKHx 
o6jeKaTa” h OHe y AHeKcy Æ EBpoKoga 7-1, npegno^eHo je ycBajaae ageKBaTHor 
npopa^yHCKor nocTynKa. MeÇyraM, aKO no obom nHTaay HHje 6nno Behux gnneMa, 
OHga ce sa ogpe^HBaae HsHoca ^ap^HjanHHx Koe^^HjeHaTa sa MaTepnjan Mo^e 
KOHCTaTOBaTH ynpaBo o6pHyTo. HaHMe, s6or MaTeMaTHHKe cno^eHoCTH nspasa sa 
npopa^yH hochbocth, eKcnnHu,HTHe BpegHoCTH sa ^ap^HjanHe Koe^^n jem e HHje 
Moryhe ogpegHTH. 3aTO je peannsoBaHO HCTpa^HBaae sa BHme cnynajeBa 
onTepeheaa h Tna ca pasnHHHTHM KapaKTepHCTHKaMa, hs Kojnx je nponsamao 
npegnor sa ^ap^HjanHe Koe^^njem e. Hcth je BepH^HKOBaH y hcthm ycnoBHMa 
ynopeÇyjyhH gHMeHsnje TeMe^a npopanyHaTHM npeMa gocagamaeM HanHHy h 
npeMa ycBojeHHM Koe^Hu,HjeHTHMa, a saTHM je to ynnaeHO h sa o6jeKTe Kojn cy Beh 
peannsoBaHH y P. MaKegoHHjn. ycnemHOCT je TaKoÇe noTBp^ern h MogennpaaeM y 
co^TBepy sacHOBaHOM Ha MeTogn KOHanHHx eneMeHaTa.
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^OHeKne cnuHaH anropuTaM je KopumheH u 3a ocTane reoTexHUHKe 
KOHCTpy^uje, mTO ce MO^e BugeTu Beh y nornaBÆy 4 rge cy aHanu3upaHe KOCUHe. 
Ha 0CH0By K0M^apa^uje KOH^naTa npopanyHa, u 3a aux je  oga5paH ogroBapajyhu 
npopanyHCKH nocTynaK, a cnuHHO Kao u Kog TeMe^a, u OBge ce jaBuno ycno^aaBaae 
Kaga cy 5unu TpeTupaHu ^ap^ujanHu Koe$u^ujeHTu. Anu, y  cnynajy KOCUHa 
ycTaHOBÆeHO je ga noHy^eHO ca eBpoKogoM Huje y  CKnagy ca gocagamauM 
npHHHHnHMa. u npaKCOM, u to He caMO Kog Hac. HauMe, Huje peanHO OHeKHBaTu ga je 
Moryhe KopucTUTu ucTu ^ap^ujanHu Koe^u^ujeHT 3a napaMeTpe CMUHyhe 
OTnopHOCTH u 3a 5paHy, u 3a pygHUK, u 3a npupogHy KOCUHy, y  ycnoBHMa CTanHux u 
npuBpeMeHux onTepeheaa. ÜBy HeKopeKTHOCT je  npuKa3aHO ucTpa^uBaae 
ucnpaBuno, a yjegHO u Kopenupano ca gocagamaoM curypHomhy. Hcto je 
noTBp^eHO 3a Tna ca KapaKTepucTUKaMa Koje Bapupajy y  mupoKOM gujana3OHy u 3a 
cnynajeBe Koju o5yxBaTajy CTanHa, npuBpeMeHa u ceu3MUHKa onTepeheaa. 
ycnemHOCT je goKa3aHa KaKO y nporpaMUMa 3acHOBaHUM Ha MeTogu rpaHUHHe 
paBHOTe^e, TaKo u ca MeTogoM KOHaHHux eneMeHaTa.

3aTUM cy, y  nornaBÆy 5, TperapaHu noTnopHu 3ugoBu. Kog aux je, Ha 0CH0By 
cnuHHOCTu ca gocagamauM npopanyHCKHM o5uHajuMa y  peruoHy, oga5paH aHanoraH 
npopanyHCKH nocTynaK. HnaK, uMajyhu y Bugy ga je  hcth, 5ap 3a caga, BeoMa 
KOMnnuKOBaH 3a Kopumheae npunuKOM aHanu3a ca MeTogoM KOHaHHux eneMeHaTa, 
npegno^eHO je ga ce caMO y OBaKBOM cnynajy Mogenucaaa KopucTu npopanyHCKH 
nocTynaK Koju he TaKO^e 0M0ryhuTu u ga ce ucTOBpeMeHO aHanu3upajy OBe Tpu OBge 
o5paÇeHe reoTexHUHKe KOHCTpyKu,uje. 3a pa3nuKy og npeTxogHe gBe, y  obom cnynajy 
u35op o ^ap^ujanHUM Koe^u^ujeHTUMa 5uo je onaKmaH, jep cy Kopena^uje ca 
aKTyenHUM guMeH3uoHupaaeM u 5pojHu npopanyHu Ha 5eTOHCKHM u 
apMupaH05eT0HCKHM 3ugoBHMa, y  pa3nuHUTUM reoTexHUHKHM u ycnoBHMa 
onTepeheaa, noKa3ane ga ce Mory ycBojuTu u3HOCu npegno^eHu y eBpoKogy.

y  3agauM genoBUMa CBaKor og npeTxogHa Tpu nornaBÆa cy gaTe u ogpe^eHe 
cyrecTuje o MoryhuM no5o^maauMa Koja 5u ce Morna peanu3OBaTu y  5nucKoj 
5ygyhHOCTH, anu u KOHCTaTOBaHu gonpuHOCu Koju ugy y  npunor xapM0HU3a^uju 
CTaHgapga y EBponu.

HaKOH mTO cy y  TpeheM nornaBÆy o5pa^eHu TeMe^u, y  HeTBpTOM KOCUHe, a y 
neTOM -  3ugoBu, Te uMajyhu y o53up 3aKÆyHKe, y  nornaBÆy 5p.6 je KOHaHHO gaT 
npegnor 3a Ha^uoHanHu aHeKC, Kao pe3ynTaT HayHHor gonpuHOca 0B0r paga. fteroB 
U3rneg je npuKa3aH y KnacuHHOM ^opMaTy, caMO ca ognyKaMa o noHy^eHUM 
Ha^u0HanH0 ogpe^eHUM napaMeTpuMa.

Ha 0CH0By u3no^eHor Ha Kpajy je gaT 3aKÆynaK ^noKynHor ucTpa^uBaaa, 
npu HeMy je y  npBOM geny hcto 3a0Kpy^eH0 u npuKa3aHO Kao CBogHu 3aKÆynaK. 
^a^e cy npegoHeHe Moryhe nepcneKTUBe o 5ygyhHOCTu EBpoKoga 7, MoryhuM 
ga^HM o5nu^uMa, a Koju cbh, 5e3 o53upa, Tpa^e ga ce pur0p03H0 nomTyjy u 
npaBuna u cyrecTuje o TepeHCKHM u na5opaTopujcKHM ucTpa^uBaauMa Tna.
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2. nOTPEEA 3A EBPOKO^OBHMA

2.1. Onrnie o craHgapgHMa

KogoBa h CTaHgapga je ga ge^HHumy npo^ce h nocTynKe npojeKToBaaa, 
ga nocTaBe auxoB ochobhh cagp^aj h ga ugeHTH^uKyjy pa3nuHHTe rpaHH^ Koje cy 
npHXBaTÆHBe npaKCH. y  BehuHH cnynajeBa, MecTo y tom naHuy 3ay3HMajy gpymTBo, 
KopHCHH^H, ^oga^H h arnnroe, Koju oöyxBaiajy h HH^eaepcKe npopa^yHe. JegHa 
ynora KogoBa je  0M0ryhaBaae noBe3HBaaa aHanroa h npojeKToBaaa, noKa3yjyhu 
KaKo ce arnnroe Mory kophcthth Kao anaT y npo^cy npojeKToBaaa. Ohh gajy 
M0ryhH0CTu npuMeaeHux MeToga aHanroa h goMeHe Koe^H^HjeHaTa curypHocTu, 
pa3rpaHHnaBajy CTaaa noMa h yoôunajeHo CTaae y  npaKCH, noBe3yjy genoBaae 
npojeKTaHaTa ca 3axTeBHMa gpymTBa, rge cy y  npBoM nnaHy curypHocT h 
ynoTpeÔÆHBocT, a ynpaBo obh 3axTeBH cy npeioneHH y nocTynKe h öpojeBe. Kao 
TaKBH, KogoBH h cTaHgapgH cy npucyrau cByga y HameM cBaKogHeBHoM h cipynH0M 
oKpy^eay. Anu, h gpymTBo h KopHCHH^H yjegHo ipa^e ga ce curypHocT h 
ynoipeÔÆHBocT H3ÔanaHacupajy ca eK0H0MUHH0mhy. Obo je Haponuro Ba^Ho y 
oKpy^eay orpaHuneHux MaTepujanHux H3Bopa, mio HaMehe jom Behy ogroBopHocT 
ohhx Kojn page Ha KogoBHMa, a rge ce no MHoro neMy ucTuny ohh nocBeheHH 
reoiexHHu,H (Simpson et al., 2009). HaHMe, jegaH og HajBehux H3a3oBa Kog 
reoiexHHHKHx KogoBa je öanaHC H3MeÇy ^hkchhx npaBuna h hhhhhx caraegaBaaa, 
Kojn cy 3ajegHo HeonxogHH 3a ycnemaH npojeKaT. HH^eaepu Kojn page h cTBapajy y 
no^y reoiexHHKe ce Hajnemfre ocnaaajy Ha 3Haae h npocy^uBaae (Szavits-Nossan 
et al., 2006), mio je  npunuHHo cyöjeKTHBHo jep 3aBHcH og oöyKe h HcKycTBa, HaKo je 
yjegHo h og Henpo^auBor 3Hanaja. HcKycTBo Mo^e öhth h HeraTHBHo, na cy 
ynpaBo rpemKe H3 npomnocTH raaBHH H3Bop nogaiaKa h yneaa: nuaeHu^ ga je 
HaKoH xaBapuja reoiexHUHKux K0HCTpyKu,uja gona3uno go HHTeH3HBHor pa3Boja 
MexaHHKe raa h yHanpeÇeaa KogoBa npeKo Kojux ce H3ÖeraBa aux0B0 noHaBÆaae. 
TuMe gonpuHoce HanpeTKy h HayKe h npaKce, caraacHo Hajöo^eM mio je TpeHyTHo 
pacnono^HBo.

„0opeH3HHKe” aHanu3e cy noKa3ane ga ce, Ha ^anocT, pymeaa Hajnemfre 
gemaBajy ycneg HeoneKUBaHux ycnoBa onrepeheaa Koju Hucy öunu y3eiu y  oÖ3up u 
TpeTupaHu, a He tohhko 3Öor ogciynaaa yna3Hux napaMeiapa npeMa KojuMa je, 
uHane, npeie^Ho ycMepeHa na^aa npojeKTaHaTa. 3aio je Ba^Ho u noipeÖHo ga 
HH^eaepu pa3M0ipe ogpe^eHu goMeH ipaHHHHux - eKcipeMHux CTaaa Koja ipeöa 
y3eTu y oÖ3up npunuK0M arnnroa. ynpaBo to je ocHoBHa $un030$uja npojeKToBaaa 
npeMa rpaHHHHHM CTaauMa: CTaaa HaKoH Kojux KoHCipy^uja Bume He ucnyaaBa 
peneBaHTHe npojeKTaHTcKe KpuTepujyMe. Obo npaKTHHHo 3Hanu ga KoHCipy^uja 
unu aeH geo, u3 HeKor pa3nora, Bume Huje y  ^yHKUHju, Tj. Huje ynoipeÔÆHBa. H3 
0Bux ycnoBa je jacHo ga cbh KogoBH nociaB^ajy rpaHHHHa CTaaa Ha CTpaHH 
curypHocTu, ogHocHo Kaga je KoHCipy^uja HenocpegHo npe pymeaa.
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^HMeH3HOHHpaae npeMa rpaHHHHHM CTaaHMa 3HaHH ga ce aHanronpam CTaaa 
6nH3y noMa He 6h Tpe6ano nojaBHTH, hhh je  BepoBaTHoña nojaBe BeoMa Mana. TaKO 
ce npopanyHH Bpme 3a, npaKTHHHO, BHpTyenHO CTaae mTO MO^e 36yHHTH 
npojeKTaHTe, jep cy ce go caga 6aBHnH CTaaHMa HHje je nocTojaae H3BecHO (t3b. 
pagHa CTaaa). Ann, ynpaBO CTaaa Koja HMajy Many BepoBaTHoñy nojaBe, na Kao 
TaKBa h HHcy pa3MaTpaHa npnnHKOM gHMeH3HOHHpaaa, goBoge go pymeaa 
KOHCTpy^nje, mTo He HCKÆynyje ga MO^ga HHje h npe^aeHa HBpcToña. TaKoÇe, y 
cBaKoM npojeKTy hms 6pojHHx panyHH^ y KojHMa hms gocTa npocTopa ga ce gecn 
npeBHg HnH rpemKa 36or ÆygcKor ^aKTopa Koje ce genHMHHHO Mory noKpHTH 
Koe^H^HjeHTHMa CHrypHOCTH. 3aTo je HeonxogHo ga KogoBH He noBeñajy Moryñn 
H3Bop rpemaKa ycneg noBeñaaa h Ha6pajaaa 3axTeBa 3a Hcnyaeae npnnHKOM 
npopanyHa, Beñ ga ce ogp^aBajy HajjegHocTaBHHje mTo Mory.

AnTepHaTHBa rpaHHHHHM CTaaHMa cy pagHa CTaaa y  KojHMa je  na^aa 
ycMepeHa oneKHBaHHM CTaaHMa ca KojHMa ce KOHCTpyKuuja ycnemHo hoch y 
oneKHBaHHM ycnoBHMa onrepeñeaa. Ha oBaj HaHHH ce CHrypHOCT npoBepaBa 
HcnyaaBaaeM 3axTeBa o orpaHHHeHOM cTeneHy Mo6HnH3a^Hje HBpcToñe MaTepnjana 
HnH oTnopa Tna. Ann, auxoB HegocTaTaK ce npBeHcTBeHo jaBHo y KOHCTpyKTHBHOM 
HH^eaepcTBy, y  cnynajeBHMa Kaga gona3H go noHHmTeaa noBOÆHHx h HenoBOÆHHx 
cnna y OHeKHBaHOM CTaay, a Kaga npnnHKOM Manor nopacTa HenoBOÆHHx cnna 
gona3H go 3HanajHHx noBeñaaa HanoHa. ynpaBo oBaKBH noMoBH goBenn cy, npBo y 
KoHcTpyKTopcTBy, a 3aTHM h y  ^eoTexHH^H, go og6a^HBaaa pagHor cTaaa HanoHa h 
npuxBaTaaa npojeKToBaaa npeMa rpaHHHHHM cTaaHMa. Tom npnnHKOM noTpe6Ho je 
pa3MaTpaTH oKonHocTH y KojHMa Kpajae BpegHocTH napaMeTapa goBoge 
KOHCTpy^njy go cTaaa 6nH3y noMa h ^aKTopnpaTH hx npe auxoBor KoM6HHoBaaa.

KogoBH 3a npojeKToBaae npeMa rpaHHHHHM cTaaHMa yo6HHajeHO Tpa^e 
npoBepy MHHHMyM gBa rpaHHHHa cTaaa: ynoTpe6^HBOCTH h rpaHHHHa cTaaa Koja 
yKÆy^yjy onacHHje CHTya^Hje. y  eBpoKogoBHMa, Kojn ñe geTaÆHHje 6hth 
gncKyToBaHH ga^e, rpaHHHHa cTaaa ynoTpe6^HBOCTH (SLS) ogroBapajy ycnoBHMa 
HaKoH Kojnx HHcy HcnyaeHH ogpe^eHH 3axTeBH 3a Kopnmñeae KOHCTpy^nje HnH 
aeHor gena, ann Kaga ce Mory Hañn, gogyme cKyna, pemeaa 3a caHa^Hjy. y  SLS 
npopanyHe ce yHoce HeH3MeaeHe BpegHocTH napaMeTapa, mTo je Haj6nH^e (pagHoM) 
cTaay Koje ogroBapa OHeKHBaHOM noHamaay KOHCTpy^nje. npnnHKOM npoBepe 
rpaHHHHHx cTaaa hochbocth (noMa) (ULS), Koja cy noBe3aHa ca pymeaeM HnH 
HeKHM gpyrHM cnHHHHM o6nHKOM noMa KOHCTpyKuuje h ogHoce ce Ha onacHocT no 
KopncHHKe h 3HaTHe eKOHOMCKe ry6HTKe, npopanyHH ce Bpme ca ^ap^HjanHHM 
Koe^^njeHTHMa (nK ). Ohh ce HaHOce oga6paHHM napaMeTpHMa nonyT onTepeñeaa, 
HBpcToñe MaTepnjana (KOHCTpy^nje HnH Tna), eBeHTyanHO Boge HTg., HHjn ce 
H3HOCH y HeMOgH^HKOBaHOj ^OpMH Ha3HBajy KapaKTepHCTHHHe (k) BpegHOCTH. y  
cymTHHH, KogoBH o6e36eÇyjy CHrypHOCT Ha gBa HanHHa. npBH je npeKO na^ÆHBor 
H36opa KapaKTepHCTHHHHx BpegHocTH, mTo ce Haponmo ogHoCH Ha Tno Kaga ce 
ycBajajy BpegHocTH HBpcToñe Koje cy Hajnemñe HemTO HH^e og ohhx Koje cy 
HajBepoBaTHHje. Apyru yrane npeKO HaHomeaa n K  KapaKTepHCTHHHHM 
BpegHOCTHMa h nocTH3aaa anxoBHx npopanyHCKHx - npojeKTaHTCKHx (d) BpegHocTH.
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npegBu^enu ^ap^HjannH Koe^H^HjenTH y KogoBHMa HMajy Mano 3naneae 
yK0nuK0 nuje jacno KaK0 cy BpegnocTH napaMeTapa ycBojene npe ^aKTopupaaa. Kog 
Tna, Kao npupognu h nexoMorenu MaTepujan, CHTya^Hja je h Mnoro K0MnneKcnuja. 
HauMe, 3a pa3nuKy og $a5puHKHx MaTepujana, nuju je npo^c npou3Bogae 
KonTponucan, a h H35op napaMeTapa ce 3acnuBa na Tecno c^e^H$HK0BanHM 
HcnmuBaaHMa, Kog Tna ce:

- MaTepujanu Mory gpacTunno pa3nuK0BaTH jegan og gpyror

- oco5une Mopajy Hcnmara TepencKHM u/unu na5opaTopujcKMM TecT0BHMa

- aux0B0 ogpe^HBaae Be3yje 3a 5poj h KBanHTeT ucnuTHBaaa, Kao h 3a 
KBanuTeT pagne cnare, nag3op H3BoÇeaa, ocMaTpaaa h ogp^aBaaa 
reoTexnHHKux pagoBa tokom h naKon H3rpagae

- ucTopuja ^opMupaaa h npeTxognor onTepeñeaa noKa3ana Kao BeoMa 
3nanajna 3a nonamaae

- H35op napaMeTpa Bpmu 3a BenHKy 3anpeMHny (Mo^e 5hth 1:100000), a 
najnemñe je  5nu3y cpegae BpegnocTH 3a pa3MaTpanu npegeo h peanu30Bana 
ucnmuBaaa

- HBpcToha Kopenupa ca npucycTB0M Boge h nopnux npuracaKa

- Boga Mopa TpeTupaTH y re0TexnHHK0M npojeKT0Baay

- Tpa^u BenuKa na^aa npunuKoM H35opa KapaKTepucTHnnux BpegnocTH 
napaMeTapa 35or np0MenÆHB0CTH y pa3MaTpanoj 3anpeMunu

- Koe^HujijenTH najnemhe ne Meaajy, a np0MenÆHB0CT h noy3ganocT je  3nana 
npojeKTanTy

- napaMeTpu nepeTKo Meaajy npo^coM rpagae

- c o53upoM ga je  Tpeae goMHnanTno, HBpcToha y CBaKoj paBnu 3aBHCH og 
nopMannor onTepeñeaa na Ty paBan, na je  noTpe5na na^aa Kog nanomeaa 
Koe^H^HjenaTa na ornepeheae, jep noBeñaaeM onTepeñeaa gona3H h go 
pacTa cMH^yñe HBpcTohe

- 35or gyKTHnnocTH gona3H go pegHCTpu5^Hje onTepeñeaa ca cna5ujHx na 
jane 3one Tna, a THMe h na ageKBaTne genoBe ropae KoncTpy^uje (3aT0 cy y 
^eoTexnH^H noTpe5nu nemTo hh^ h Koe^H^HjenTH 3a onTepeñeaa Hero nu y 
KoncTpy^uj h)

- nenuneapnocT nanona h ge^opMa^Hja ge^unume Kao BucoKa h K0MnneKcna 
jep 3aBHCH og BenuKor 5poja ^aKTopa nonyT cacTaBa Tna, nuBoa, HCTopuje h 
nyTaae nanona, HTg.

- ^oga^H h ocMaTpaaa na cycegnHM unu cnunnuM o5jeKTHMa Mory TpeTupaTH 
Kao BeoMa KopucHu

- HcnHTHBaae y  BenuK0M o5uMy necTo jaBÆa Kao noTpe5no (Orr, 200l; 
Simpson et al., 2009).
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y  reoTexHHuu je  yBeK, nopeg rpaHHHHor cTaaa hochbocth, n0Tpe6H0 
npopa^yHaTH h rpaHHHHo cTaae ynoTpe6^HBocra (ge$opMa^Hja, noMepaaa) Kojn 
HepeTKO 3Hajy ga KopHiyjy npojeKaT. ycneg CBera 0B0ra y  reoTexHHuu He nocTojn 
jegHHCTBeH yonmTeH ycBojeH npopanyHcKH Mogen 3a CBaKy nojegHHanHy 
npojeKTaHTCKy CHTya^Hjy, Kao mTO je y  KOHCTpyKTopcTBy, a 3a pa3nHKy og ocTanux 
eBpoKogoBa, EBpoKog 7 He gaje npopa^yHCKH Mogen, ochm y aHeKCHMa. no3HaTa je 
KOHCTaTa^Hja ga BenHKH 6poj KoHCTpyKTHBHHx HH^eaepa Mo^e roToBo HCTOBerao 
ga pemH jegaH 3agaTaK, goK BenHKH 6poj reoTexHHHKHx HH^eaepa jegaH 3agaTaK 
Mo^e ga pemH Ha 6e36poj BanngHHx HanHHa (Orr, 2007).

3a pa3^HKy og MaTepnjanHHx Koe^^HjeHaTa, Kog cuna cy BpegHocTH nK  
npeTe^Ho nponncaHe y KogoBHMa KojH noKpHBajy onrepeheaa h ogHoce ce h Ha 
gpyre MaTepujane h KoHcTpyKuuje, mTo ra hhhh KoH3HCTeHTHHM ca BHMa.

BpegHocTH ^ap^HjanHHx ^aKTopa npHMeaeHHx Kog gHMeH3HoHHpaaa npeMa 
rpaHHHHoM cTaay hochbocth cy yrnaBHoM gHKTHpaHH og:

- noy3gaHocTH nogaTaKa

- THna onrepeheaa nonyT TpajHor, npHBpeMeHor h HHiiHgeHTHor onrepeheaa

- ftHxoBHx e^eKaTa

- HBpcToñe Tna (BpcTe ornega, napaMeTapa cMHnyñe oTnopHocTH, nopHux 
npHTHcaKa, nporpecHBHor noMa HTg.)

- aHanH3e (MeToga, TanHocra, npeTnocTaB^eHor MexaHH3Ma noMa, 
nojegHocTaB^eHocTH npo^nna Tna)

- H3Bo^eaa (reoMeTpnje, KBanHTeTa h Kompona MaTepnjana h ^ygcTBa)

- eKoHoMHHHocTH

- ogp^aBaaa

- BepoBaTHoñe h nocneg^e noMa y BpeMe ynoTpe6^HBocTH.

^ap^HjanHHM Koe^^njeHTHMa ce yo6nnajeHo noBehaBajy c^e^H^HKOBaHa HnH 
KapaKTepncTHHHa Hajropa onrepeheaa h e^eKTH onrepeheaa, yK^y^yjyñH 
HecnrypHocTH y aHanH3H, u/unu pegyKyjy KapaKTepncTHHHH KoH3epBaTHBHo 
ycBojeHH napaMeTpn HBpcToñe HnH oTnopHocTH Tna, yK^ynyjyñH HecnrypHocTH 
npnnHKoM peanH3a^Hje. reHepanHo, obh ^aKTopn ce ycBajajy Ha ocHoBy 
KanH6pa^Hje ca KoHBeHu,HoHanHHM reoTexHHHKHM npojeKToBaaeM (Tj. y  ycnoBHMa 
pagHHx cTaaa) h aHanroaMa npHMeHoM rno6anHHx Koe^^njeHaTa cnrypHocTH Kog 
no3HTHBHHx npHMepa h HcKycTBHMa H3 npaKce. TaKo 6h ce ogp^ao hcth cTeneH 
cnrypHocTH, H3 Kojux pa3nora he oBaj npHHiiun 6hth npHMapaH 3a npHMeHy h 
Hcnyaeae y  ga^e npHKa3aHoM HcTpa^HBaay.
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2.2. OnmTe o EBpoKogy 7

2.2.1. Kpamau ucmopujcKU npezned pa3eoja Eepouoda 7

y jegu aeae EBpone, npou3amno H3 ^opMupaaa EBponcKe eKOHOMCKe 
3ajegHu^, goBeno je  go CTBapaaa Benuxor Tp^umTa Ha kom cy npncyTHe MHore 
KOMnaHHje H3 pa3nunuTux gp^aBa. OHe cy nocnoBane carnacHO Ba^ehuM gp^aBHuM 
CTaHgapgHMa, anu hx je  ynpaBo to goBoguno y nogpe^eHu nono^aj npunuKOM 
KOHKypucaaa 3a nocnoBe y gpyrHM h TpehuM gp^aBaMa. To ce Haponuro h npe cBera 
ogpa3uno Ha rpaÇeBuHCKe ^upMe. KaKo 6u ce npeBa3umna HepaBHonpaBHocT, 
EBponcKa KOMucuja je  1975. rog., Ha 3ajegHuHKy HHHuujaTHBy aKageMcKe h cipynHe
jaBHocTH, Tj. yHHBep3HTeTa h uH^eaepa, 3aKÆynuna T3B. ^oroBop H3 PuMa
(Beadman, 2006). ftHMe je, nnaHOM 95, goHena ognyxy ga ce npucTynu yxnaaaay 
TexHHHKHx npenpeKa u3pa^eHux y  BHgy pa3nunuTnx gp^aBHux npenopyxa, 
npaBHnHHKa, cTaHgapga h c^e^u$uKa^uja y  capagau y rpaÇeBuHapcTBy u3MeÇy 
3eMa^a nnaHu^ EBponcKe yHHje (Ey). y  OKBupy oBor nporpaMa genoBaaa 
KoMucuja je  npey3ena mhmi inja.THBy ga npunpeMu KOMnneT xapMoHH3oBaHHx 
TexHHHKHx npaBuna, no3HaTHx Kao EBpoKogoBu (Guidance Paper L, 2003). THMe cy 
npBH nyT y ucTopuju yBegeHH yHufouTTupa.Hu KOMnneTu npaBuna 3a reoTexHunKO 
guMerouoHnpaae KojH cy, yjegHo, h npeMOCTunu pa3gBajaae u3MeÇy npojeKToBaaa 
ropae h reoTexHunxe KOHCipy^uje (Bond, 2010).

Ohh gaHac o6yxBaTajy 58 Kaura pegocnegHO og EBpoKoga 0 go EBpoKoga 9: 
OcHoBe npopa^yHa (guMeH3uoHupaaa, npojeKToBaaa) KOHcipyKu,uja, ^ejcTBa Ha 
KOHCipy^uje, npopa^yH 6eToHcKHx KOHCTpyKu,uja, npopanyH nenunHux 
KOHCipy^uja, npopanyH cnperayrux KOHCipy^uja og nenuxa h 6eToHa, npopanyH 
gpBeHHx KOHCTpyKu,uja, npopanyH 3HgaHHx KOHCTpyKu,uja, reoTexHHHKH npopanyH, 
npopa^yH CeH3MHHKH OTnOpHHx KOHCTpy^uja H npopa^yH KOHCTpy^uja og 
anyMHHnjyMCKHx nerypa. H3a CTaHgapga je  CTana h KoMucuja gaBmu jaxy nogpmxy 
nnaHu^Ma no3uBajyhu hx ga ycBoje h yHecy eBpoKogoBe y auxoBe npaBunHuxe h 
3aKOHe. je ga 6yge ycnocTaBÆeH 36up 3ajegHuHKnx yHu^unupaHux TexHunKnx 
npaBHna 3a gHMeH3HOHHpaae o6jexaTa, ocTanux ipaÇeBuHCKnx KOHCTpyKu,uja, 
npoH3Boga n pagoBa Kojn he 3aMeHHTH pa3nunuTa npaBuna y  3eMÆaMa - nnaHu^Ma. 
C o63upoM ga yjegnayjy ncxycTBO n pe3ynraTe u3 Bumege^Hujcxux ucipa^uBaaa 
nnaHu^ EBponcKor KOMuTeTa 3a CTaHgapgu3a^ujy (EKC - Comité Européen de 
Normalisation, CEN) n MeÇyHapogHnx TexHHHKnx n HaynHux op^aHU3a^uja, 
pa3yMÆHBO je ga npegcTaBÆajy BpxyHCKe CTaHgapge y  rpaÇeBHHapcTBy. 3a aux je 
Beh Taga 6uno jacHO ga he, y  npBoj $a3u, cny^uru Kao anrepHaTuBa gp^aBHHM 
CTaHgapguMa, ga 6u ux y  BeoMa 6nucxoj 6ygyhHOCTu cacBHM 3aMeHunu.

Beh Ha noneTKy je yBegeHa Benuxa hoboct, 6ap 3a BehuHy (reoTexHUHKnx) 
uH^eaepa, jep je 6uno ognyneHO ga ce eBpoKogoBu 3acHUBajy Ha MeTogu rpaHUHHe 
HOCUBOCTU u npuMeHu ^ap^ujanHux Koe^u^ujeHaTa. To je KOH3ucTeHTHO ca 
EBpoKogoM 0 u ocTanuM rpaÇeBuHCKHM KogoBuMa, anu, 6ap 3a uH^eaepe u3 
pa3BujeHux 3eMa^a, Huje 6uo cacBuM npuxBaTÆuB (Farrell, 2005), uaxo je y3uMao y 
o63up c^e^ujanHe oco6uHe Tna, Kao mTo je to u nuaeHO go Taga.
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y6p30 je, TanHuje 1980/81. rogHHe, y  capagau ca Me^yHapogHHM gpymTBoM 3a 
MexaHHKy Tna h ^yHgupaae (ISSMFE, KacHHje npeHMeHOBaHO y ISSMGE) 6una 
^opMupam npBa rpyna 3agy^eHa 3a H3pagy EBponcKor CTaHgapga H3 reoTexHHHKor 
npojeKTOBaaa, Koju 6h hocho 6poj 7. Canu^aBanu cy je  npegcTaBHunu gp^aBHux 
(HanuoHanHux) gpymTBa 3a reoTexHHKy Taga 10 3eMa^a HnaHun,a EBponcKe 
3ajegHun,e. HaKOH 6-7 rogHHa paga h TpeTupaaa pa3nuKa y reoTexHHHKoj npaKCH 
mupoM EBpone, o6jaB^eH je  npBH Mogen ca KogoBHMa (cMepHun,aMa) 3a onmia 
npaBHna npu reoTexHHHKOM npopanyHy.

Tokom 1990. rogHHe 3agaTaK 3a pag Ha npopa^yHcKHM KogoBHMa 3a 3rpage h 
rpa^eBHHcKe pagoBe je  KoMnneTHo npeHeceH EKC-y, Kojer canuaaBajy gp^aBHa Tena 
3a cTaHgapgroauujy eBponcKHx 3eMa^a. y  oKBupy EKC-a ^opMupaH je TexHHHKu 
KoMHTeT 250 (CEN/TC 250) ogroBopaH 3a cBe KoHcTpyKn,ujcKe KogoBe, a y  aeMy 
noTKoMHTeT 7 (SC7 - nK7) 3agy^eH 3a reoTexHHHKH EBpoKog 7 (EC 7 - EK 7). 
fteroB npBH npegcegHHK 6ho je Hunc Kpe6c OBeceH H3 ^aHcKe (Orr, 2007), a oBa 
HHaeHHu,a je ogurpana K^yHHy ynory y  cMepy h ycnexy pa3BHjaaa EK 7. Obo H3 
pa3nora mTo je  ynpaBo ^aHcKa, Ha ocHoBy paga JepreHa BpuHna XaHceHa noneraoM 
gpyre nonoBHHe 20-or BeKa, npuxBaTHBmH npegnor Tejnopa H3 1948. rogHHe, 
3BaHHHHo npBa y cBeTy yBena n K  y  reoTexHHHKe cTaHgapge h to npunuKoM 
pa^yHaaa hochbocth (Honjo et al., 2010). y  KorneKcTy npegcegHHKa, HHTepecaHTHo 
je  HaBecTH ga je HaKoH Kpe6ca OBeceHa, y  nepuogy og 1998. go 2004. rogHHe, 
npegcegHHK nK7 6ho Po^e OpaHK H3 OpaHnycKe, Kora je go 2010. Hacneguo BepHg 
fflyneHep H3 HeManKe. ftux gBojun,a cy, 3ajegHo ca KoneraMa BpajaHoM Chmtoohom 
H3 EHrnecKe n TpeBopoM OpoM H3 HpcKe 2008. rogHHe 6nnn npegaBann Ha 
ceMHHapy o EK 7 Kojn ce, y3 nogpmKy ISSMGE, ogp^ao y  MaKegoHnjn. Og Taga 
Herge y  HameM pernoHy n Kpeñe HHTeH3HBHHjn pag n ucTpa^HBaae Ha EK 7. 
noKa3aHH HHTepec je goBeo go ogp^aBaaa jom jegHor jegHoHege^Hor ceMHHapa y 
CKon^y cpegnHoM 2010. rogHHe og cTpaHe gp fflyneHepa, Taga aKTyenHor 
npegcegHHKa nK7. Hcth ce noTBpguo h npunuHHHM 6pojeM ynecHHKa Ha npegaBaay 
o EBpoKogy 7 Koje je nyTeM HHTepHeTa ogp^ao TpeHyran npegcegHHK nK7, gp BoHg 
KpajeM 2011. rogHHe, noHoBo y  opraHH3an,ujh ISSMGE. TaKo^e, ucTpa^HBanu cy 
6unu aKTHBHH ynecHHn,H h Ha paguoHHnu Koja je y  cKnony EBponcKe KoH^epeHn,uje 
3a MexaHHKy Tna h reoTexHHKy ogp^aHa y A thhh cenTeM6pa 2011.

HnaK, npnxBaTaae 3a 6pojHe 3eM^e EBpone -  cacBHM HoBor KoHn,enra 
npopa^yHa, HHje umno naKo. HaHMe, y  HoBeM6py 1992. rogHHe je mupoKo 
gucKyroBaHo o HanuHHMa npuMeHe n K  y reoTexHun,u. To je pe3ynTupano 
npuxBaTaaeM KoHn,enra o TpuMa MoryñuM KoM6HHan,ujaMa (napnujanHH 
Koe^Hn,ujeHTH Ha MaTepHjane h cHne), Koje cy mecT rogHHa KacHHje npomHpeHe jom 
gBeMa (napn,ujanHH Koe^Hn,ujeHTH Ha oTnope). HaBegeHe KoM6HHan,uje cy TaKo 
oMoryñune Tpu pa3nuHHTa h He3aBucHa nocTynKa npopanyHa, gon,Huje o3HaneHux ca 
1, 2 h 3. H nopeg gonyaeaa EBpoKoga 7, H3pa^eHa je 3a6puHyTocT Koja je  HajBume 
npaBgaHa aeroBoM paguKanHoM pa3nuKoM og yo6unajeHe npaKce y  BeñuHH 3eMa^a. 
HeonpaBgaH cTpax je HepeTKo, naK h aKageMcKH ucTaKHyTe nuHHocTH, HaBoguo ga 
3aK^y^yjy h npenopynyjy KaKo je npe nymTaaa EBpoKoga 7 y  KoHBeHn,uoHanHy
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ynoTpe5y HeonxogHo gpacTUHHo no5o^maae (Orr, 2007b). HnaK, MH0mTB0 
ynyñeHux je  gano carnacHocT u nogpmKy BanugHocTu onucaHoj 0CH0BH0j 
^Hn030^uju EK 7.

1993. rog. je  nK7 ycBojuo, a EKC 1994. o5jaBuo npegcTaHgapg ENV 1997-1, 
anu Huje 5uno guneMe ga npegcToju jom nocna KaK0 5u ce CTBopuo K0MnneTaH 
EBponcKH CTaHgapg/HopMa (EN) Koju 5u 5uo npuxBañeH y cbhm HnaH^aMa EKC. 
HeK0nuK0 roguHa KacHuje, TaHHuje 1997, npecygHy ynory y  K0HBep3uju u3 ENV Ka 
EN 5uno je npu3HaBaae og CTpaHe EKC ga je  re0TexHHHK0 npojeKT0Baae 
jeguHCTBeHo u ga ce He Moæe pa3MaTpaTu Kao hcto ca ocTanuM npopanyHCKHM 
HaBHKaMa noTpe5HUM h npucyTHUM y rpa^eBHHapcTBy. ^o 0B0r ycTynKa cy CBaKaKo 
goBenu pa3nuHHTu Mogenu yo5unajeH0 KopumñeHH y pa3nuHHTUM 3eMÆaMa Koju ce 
He Mory naK0 xapM0HU30BaTu u3 jegH0CTaBH0r pa3nora jep cy reonomKH ycnoBu 
pa3nuHHTH, 35or Hera je  ^opMupaH u3pa3 „noKanHe TpagH^Hje/o5HHajH” (Frank, 
2008). Ca npaBHor acneKTa, HaBegeHo npu3HaBaae je  yHeceHo y pe3onyyujy y 
o5nuKy: CEN/TC 250 npuxBaTa npuHiiun ga ce ENV 1997-1 Mo^e nocBeTUTu 
HCKÆynuBo ^yHgaMemanHUM npaBunuMa reoTexHHHKor npopanyHa u ga 5yge 
gonyaeH Ha^H0HanHHM CTaHgapguMa. CnoMeHyTu pa3no3u cy goBenu u go 
genuMHHHor ycnopaBaaa pa3Boja u npuxBaTaaa EK 7. Anu, yjegHo, to ra je 
CTBopuno u aTpaKTHBHHM 3a MHore 3eMÆe mupoM CBeTa (Day, 2007; Schuppener et 
al., 2009; Anagnostopoulos & Frank, 2010), Haponmo ohhm Koje HMajy KynTypHe u 
TproBaHKe Be3e ca EBponoM, jep cy ce curypHo Morne 5ap ^ap^HjanH0 npeno3HaTu y 
nojeguHHM genoBUMa. 3a pa3nuKy og aera, ocTanu eBpoKogoBu cy 5unu npunuHHo 
5p30 u 5e3 „TpayMa” ycBajaHH u npuMeauBaHH.

npena3 ca ENV 1997-1 Ha EN 1997-1 je u3BegeH y nepuogy 1997-2003, Koju je 
o5jaB^eH Beñ cnegeñe roguHe. Tpu roguHe KacHuje npugpy^uo hm ce gpyru geo 
CTaHgapga Koju o5yxBaTa reoTexHHHKa ucTpa^uBaaa u ucnuTUBaaa, a Koja Hucy geo 
0B0r HayHHor ucTpa^HBaaa. Og 2010. roguHe, EBpoKog 7, a u yonmTe eBpoKogoBu 
cy nocTanu o5aBe3Hu Ha TepuTopuju Ey.

HaK0 n0HeTH0, anu He u jeguHo, nnaHupaHu ga ce KopucTe Ha Tny EBpone, caB 
npo^c 3a eBpoKogoBe je napanenHo npañeH nogp^aBaaeM u npuxBaTaaeM u y 
MHoruM 3eMÆaMa mupoM CBeTa. yo5unajeHo ce, og ycBajaaa eBpoKogoBa, ocTaB^a 
nepuog og Tpu roguHe 3a auxoBy Koer3HCTeHu,ujy u napanenHo Kopumñeae ca 
nocTojeñuM CTaHgapguMa. To 5u nocny^uno uH^eaepuMa ga ce npunpeMe 3a 
nocTeneH npena3, npuxBaTaae u npuMeHy eBpoKogoBa, anu h ga ce yBepe y  auxoBy 
ycnemHocT. HcTe 5h, HaK0H ge^uHUTUBHor ycBajaaa, Tpe5ano peBugupaTu, 
KopuroBaTH u Kanu5pupaTH Ha CTaHgapgaH BpeMeHCKH pa3MaK og HeK0nuK0 roguHa. 
npu T0Me, 0CH0BHH h rnaBHH H3Bop nogaTaKa 3a Moryñe npoMeHe H3H0ca nK  
npegcTaBÆa reoTexHHHKa npaKca u ^oga^H U3 ocMaTpaaa K0HCTpyKu,uja.

Hmne, cBaKH geo EK cagp^u nogaTKe Koju cy ocTaB^eHu Ha u35op gp^aBaMa, 
T3B. Ha^H0HanH0 ogpeÇeHe napaMeTpe (NDP - HOn). ftuxoB u35op 3aBucu og 
curypHocTH, TpajHocTH h eK0H0MHHH0CTu o5jeKaTa Koju cy 5unu h ocTajy y  goMeHy 
gp^aBe, a He Ey, Kao u og npenopyneHux napaMeTapa Koje EKC Tpa^u og 3eMa^a
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HnaHuu,a ga 6ygy npuMeaeHH. Jom BHrne, EK 7 Hygu h ipu nocTynKa no KojHMa ce 
Mo^e H3BpmHTH reoTexHHHKH npopanyH. KaKo 6h ce Ha HHTepHa^HOHanHOM HHBoy 
OMoryhuno guMeH3HOHHpaae npeMa hcthm npwHnunHMa, a HCToBpeMeHo h 
npeBa3umne pa3nuKe y reoTexHHHKOM guMeH3HOHHpaay ycnoB^eHe reonomKHM, 
reorpa^CKHM h KnuMaTCKHM pa3nuKaMa, ycnoBHMa Tna, pa3nuHHTHM MeTogaMa 
ucTpa^HBaaa h ucnuTHBaaa, ycnoBHMa npojeKTOBaaa, npojeKTaHTCKHM MeTogaMa h 
npopa^yHCKHM MogenuMa, npojeKTaHTCKHx TpagH^Hja, a Koju cy ce gyru hh3 rogHHa 
ycnemHo npuMeaHBanu, 3aTHM npaBHHM orpaHHHeauMa, Kao h pa3nuHHTHM 
cTeneHHMa 3amTHTe h curypHOCTH, na npucnoco6une, EK 7 je na^^HBO npunpeMaH. 
ftHMe je cBaKoj gp^aBH OMoryheHO ga H3a6epe npopanyHCKH nocTynaK (D A - n n ) h 
ga HaBegeHe napaMeTpe genuMHHHo npoMeHH, Me^y KojHMa cy h ^ap^HjanHH 
Koe^H^HjeHTH. To ce hhhh npeKo Ha^HOHa^HHx aHeKca (N A  - H A ) Koje cBaKa 
3eM^a-KopucHH^ npunpeMa HaKoH o6jaB^HBaaa EK. HA Tpe6a ga cagp^u 
BpegHocTH HOn Koje Tpe6a kophcthth npunuKOM npHMeHe EK h ageKBaTHor n n  y 
Toj 3eM^H. HcToBpeMeHo, HA ce Mory no3HBaTH h Ha Ba^ehe gp^aBHe nponuce Koju 
HHcy y  cynpoTHocTH ca EK, HHcy o6yxBaheHH BHMa, unu hx Hagonyayjy.

2.2.2. Kapaumepucmuue Eepouoda 7

KaKo je paHHje HaBegeHo, EK 7 canuaaBajy gBa gena. y  gpyroM cy o6yxBaheHa 
na6opaTopujcKa h TepeHcKa ucnuTHBaaa, c thm ga HHje noKpHBeHa auxoBa 
CTaHgapgH3a^Hja, goK ce y  npBoM o6pa^yjy onmxa npaBHna o guMeH3HOHHpaay 
TeMe^a, aHKepa, noTnopHHx KOHCTpyKunja, Hacuna HTg. y  npBoM geny cy, nopeg 
HOn, noHy^eHa HaBegeHa TpH HaHHHa npopanyHa reoTexHHHKux KOHCTpyKu,uja. 
ynpaBo y aeMy je 3eMa^aMa-KopucHH^Ma EK 7 ocTaB^eHa MoryhHOCT ga ognyne o 
H36opy HajageKBaTHHjer npucTyna guMeH3HOHHpaay, ogHocHo nn , h ga yHecy cBoje 
n K  Tj. nojegHHe HOn HHje cy BpegHocTH He3aBHcHe og auxoBe npHMeHe. BehuHa 
3eMa^a je, h nopeg ogpe^eHux npenopyKa oko H36opa BpegHocTH gaTHx y EK 7, 
ogcTynuna og aux h yBena noKanHe BpegHocTH. ^a 6h ce y  ToMe ycneno, Tj. ga 6h 
6ho H3a6paH ogroBapajyhu n n  h 6unu ge^HHucaHH HOn, HeonxogHo je ypagHTH 
BenHKH 6poj aHanH3a, ynope^eaa, npopanyHa h BepH^HKa^Hja npe Hero mTo 6h 6una 
goHeTa KOHaHHa ognyKa Koja 6h npegcTaB^ana gonpHHoc pagy Ha Ha^HOHanHHM 
goKyMeHTHMa. y  tom KOHTeKcTy ce MO^e HaBecTH ga je h y  caMOM EK npenopyneHO 
ga cBaKa 3eM^a KopucHH^ eBpoKoga Tpe6a ga cnpoBege ucTpa^HBaae KaKo 6h 
gonpHHena auxoBOM pa3Bojy ca 3agaHM gocTurayhuMa Ha no^y HayKe h 
TexHonornje. TuMe 6h ce o6e36eguo h HecMeTaHH tok pacTyheM CTeneHy 3amTHTe h 
CHrypHOCTH o6jeKaTa h rpa^eBHHCKux pagoBa. Ca acneKTa reoTexHHKe to o6yxBaTa 
KOMnapaTHBHe CTyguje pa3nHHHTux n n  h BpegHocTH n K  HHMe 6h ce o^ hho 
^OTeH^Hjan 3a ga^y xapMOHH3a^Hjy, a KopucTehu h ocMaTpaaa Ha TepeHy.

EK 7 je, Kao h ocTanu eBpoKogoBH, TecHo noBe3aH ca EBpoKogoM 0 h 
EBpoKogoM 1. TaMo cy HaBegeHa Hanena o ocHOBaMa guMeH3HOHupaaa 
KOHCTpy^uja h gejcTBHMa Ha aux, ogaKne h npou3na3H npopanyH npeMa rpaHHHHHM 
CTaauMa. 3acHHBaae Ha MeTogu rpaHHHHor CTaaa nogpa3yMeBa npoBepy nojaBe 
cbhx CTaaa rpaHHHHe hochbocth h rpaHHHHe ynoTpe6^HBOCTH.
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rpaHHHHa cxaaa HOCUBOcxu o5e35e^yjy curypHOcx og, Hnp. pymeaa 
KOHcxpy^uje unu 5uno Kojer xuna noMa, nonyx BenuKHx ge^opMa^uja xna (Koja 
goBoge go noMa) unu Moryñux pu3UKa no Æyge u go eKOHOMCKux ry5uxaKa. 3a aux 
je, c o53upoM Ha onacHOcx Kojy Hoce, noxpe5HO noKa3axu ga uMajy Many 
BepoBaxHoñy nojaBe. OHe ce Hajnemñe npoBepaBajy panyHCKH nocxu3aaeM ogpe^eHe 
UH^aHe curypHOcxu 5uno npeKO npopaHyHa Koju yKÆynyjy n K  y KapaKxepucxuHHe 
napaMexapcKe BpegHOcxu unu HBpcxoñe u y  KapaKxepucxuHHa gejcxBa unu e^eKxe. 
TaKO ce KapaKxepucxuHHe BpegHOcxu napaMexapa npexBapajy y  npopanyHCKe u ca 
auMa ce npoBogu aHanu3a. OBaj HaHUH je ^yHgaMeHxanaH u goMUHupa u y EK V u y 
npaKCH. AnxepHaxuBHO, anu MHoro peÇe, cnuHHO ce hhhh ycBajaaeM npenopyneHux 
Mepa npegocxpo^HOcxu, eKcnepuMeHxanHUM MogenuMa unu xecxoBUMa onxepeñeaa, 
u ocMaxpaaeM, nojeguHaHHO unu auxoBOM K0M5uHa^uj0M, unu Ha 0CH0By Mexoge 
BepoBaxHoñe y3 noMoñ ucnuxuBaaa. y  obom KOHxeKcxy, MO^e ce K0Hcxax0Baxu ga je 
yBO^eae ocMaxpaaa Kao npojeKxaHxcKor Mexoga Ba^Ha HOBUHa y EK V u aeroBa 
npuMeHa MO^e goHexu Ba^He no3uxuBHe npoMeHe y ^eoxexHu^u Kog Hac. TaKO 
npy^a 3HanajHy ynory ^eoxexHu^u ca ^uÆeM gocxu3aaa eKOHOMUHHujux npojeKaxa 
u CKpañeae BpeMeHa u3BO^eaa y cno^eHUM reoxexHUHKHM ycnoBUMa.

rpaHUHHa cxaaa ynoxpe5^uBOcxu cy u3a3BaHa ge$opMa^ujaMa, cneraauMa, 
Bu5pa^ujaMa u noKanHUM omxeñeauMa KOHcxpyKu,uje, na goBoge go HeMoryhHOcxu 
Kopumñeaa o5jeKxa y yo5unajeHUM ycnoBUMa npu pagHUM onxepeñeauMa. H3 xor 
pa3nora ce Kog aux He npuMeayjy ^ap^ujanHu Koe^u^ujeHxu, a UMajy Beñu cxeneH 
BepoBaxHoñe nojaBe og npexxogHO HaBegeHux.

OBa gBa npopaHyHa ce Bpme ogBojeHO, uMajyñu y Bugy ga je npegMex aHanu3a 
Kog rpaHHHHor cxaaa HOCUBOcxu - MexaHU3aM, a Kog ynoxpe5^uBOcxu -  
ge^opMa^uja. reHepanHo u 3ajegHUHKH rnegaHo, npeMa EN V-l 2.4.V.1 He xpe5a 
go3Bonuxu:

- nojaBy ry5uxaKa paBHoxe^e KOHcxpyKu,uje unu xna rge cy auxoBe HBpcxoñe 
He3HanajHe y o5e35eÇuBaay oxnopa (EQU)

- yHyxpamau noM unu npeBenuKe ge^opMa^uje KOHcxpyKu,uje unu aeHux 
eneMeHaxa rge cy HBpcxoñe Maxepujana KOHcxpy^uje Ba^He y ^opMupaay 
oxnopa (STR)

- noM unu npeBenuKe ge^opMa^uje xna rge HBpcxoña xna unu cxeHe 3HaHajHO 
gonpuHOCu y oxnopy (GEO)

- ry5^eae paBHoxe^e KOHcxpy^uje unu xna ycneg noxucKa (UPL)

- xugpaynuHHu noM, yHyxpamay epo3ujy unu cy^O3ujy u3a3BaHy 
xugpaynuHHHM rpagujeHxuMa (HYD),

a ycneg K0M5uHa^uje cxanHux u npoMeH^uBux, uHuugeHxHux u ceu3MUHKux 
gejcxBa, Kao Moryhe pa3nuHuxe npopaHyHCKe/npojeKxaHxcKe cuxya^uje.
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2.2.3. Onuc npopauyHcuux nocmynaua

y  npBOM U3gaay EK 7 6uno je nponHcaHO ga ce npoBepa rpaHUHHux cTaaa 
hochbocth y  ycnoBUMa cTanHux h npoMeH^HBHx y ra ^ ja  BpmH 3a gBa ^opMaTa 
KOM6uHa^uje: jegaH y3HMa y o63Hp HecnrypHOCTH onTepeñeaa ca KOHCipyKu,Hje, goK 
gpyrH Tperapa HecnrypHOCTH cMunyñe OTnopHoeTH Tna. nojegHHe 3eM^e cy 
npuxBaTune ga ce y  npopa^yHUMa ypagu gBojm npoBepa, goK ce BeñuHa ognynuna 3a 
jegaH og HaBegeHa gBa ^opMaTa. nocTHrHyTH KOHceH3yc u3Me^y rpa^eBUHcKHx, 
TanHHje KOHcTpyKTHBHHx, h reoTexHHHKHx uH^eaepa ogmKpuHyo je BpaTa 3a 
cTBapaae Tpu pa3nunuTa npopanyHcKa nocTynKa (Design Approach -  DA1, DA2 h 
D A3 Tj. npopa^yHcKH nocTynaK -  n n i,  nn2 h nn3). JegaH og aux je noneo ga 
pa3MaTpa h oTnope Tna, mTo je HanuKoBano BeñuHu go Taga KopumñeHux npopa^yHa 
y 3eM^aMa 3anagHe EBpone. KaKo je  Beñ HaBegeHo, cBaKa 3eM^a Tpe6a Ha ocHoBy, 
H3Me^y ocTanor, gocagamaer HanuHa npopanyHa h nocTojeñer cTeneHa curypHocTu, 
ga ognynu Kojoj ñe ce rpynH npuKnoHUTu. TaKo 6h U3a6pana nojeguHanHe npHcTyne 
3a npopa^yH nojegHHHx reoTexHUHKHx KoHcTpy^uja h ogpeguna KonuKo ñe 
h3hochth Koe^H^HjeHTH ca KojHMa ñe ce ^aKTopupaTu gejcTBa, MaTepujanHe 
KapaKTepncTHKe h oTnopHocTu.

Oho mTo, cBaKaKo, pa3onapaBa je  ogcycTBo kohkpeTHHx uHcTpyKu,uja y  npBoM 
geny EK 7. Obo je, Me^yTUM, pa3yM^uBo c o63HpoM Ha jegHHcTBeHocT reoTexHUHKor 
npopa^yHa h HeonxogHocTH ga ce ,,npoH3Begy” cMepHu^ 3a guMeH3uoHupaae Koje 
ñe HcnyHHTH 6pojHe 3axTeBe h 6hth mupoKo npuxBaT^uBe. ycneg npeTxogHor, y 
aeMy cy gaTe npeTe^Ho onmTe ^opMyna^uje, peTKe (He)jegHanuHe h cTanHo 
uHcucTupaae ga ce HcnyHH, Hnp., ycnoB

Ed £ Rd (2-1)

g E  A Y f  F rep  ;  X k !  g M  ;  a d  } = E d £  R d  = R {g F  F rep  ;  X k ¡  g M  ;  a d  } /  g R  (2-2)

rge cy E d -  npopa^yHcKa cuna, F rep -  penpe3eHTaTHBHa cuna, X k -  KapaKTepucTUHHe 
BpegHocTH HBpcToñe MaTepujana, ad -  npopanyHcKa BpegHocT reoMeTpujcKor 
napaMeTpa, a R d -  npopanyHcKu oTnop. y  BHMa cy ca y o3HaneHu ^ap^ujanHu 
Koe^H^HjeHTH 3a E  -  e^eKTe, F  -  cune, M  -  MaTepujane h R  -  oTnope. Ogpe^eHu 
npegno3u cy npuno^eHu y uH^opMaTUBHUM goga^uMa, goK cy nojamaeraa 
o6pa3no^eHa y TeK HeKonuKo go caga o6jaB^eHux Kaura (Frank et al., 2004; Bond & 
Harris, 2008 u cn.). HnaK, uHTepec u noTpe6a cy goBenu go ogp^aBaaa BenuKor 
6poja ceMUHapa u cKynoBa nocBeñeHux EK 7 y  oKBupy Kojux je  o6jaB^eHo MHomTBo 
pagoBa. y  auMa cy u3no^eHe u ogpe^eHe HegoyMu^, Te cy KopumñeHu Kao ocHoBa 
u jegaH og MoTUBa ga ce obo ucTpa^uBaae 3anonHe. y  KorneKcTy HaBegeHe 
HejegHanuHe Tpe6a noTeHnupaTu ga oHa o3HanaBa jegHy og hobocth oBor EK. OHa ra 
u y3gu^e og gocagamaux reoTexHUHKHx npopa^yHa, jep yBogu ga ce yMecTo 
HanoHa, Kao ocHoBe 3a ynope^eae, KopucTe cune. 3aHUM^uBo je  ga je oBaj ycnoB, Tj. 
ga ^aKTopupaHa cno^amrn cuna 6yge Hu^a og npopa^yHaTor oTnopa, noTeKna 
ynpaBo U3 ^aHcKe. HaBegeHo 3axTeBa ga npojeKTaHT jacHo pa3nuKyje gejcTBa (cune)
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h oxnope. Obhm EK hhhh paguKanHy npoMeHy y KoH^m y jep je, yMecTO 
npornna^eaa Kpajaer onrepeheaa Koju he u3a3Baxu noM u pegyKoBaxu ra, oBge 
HeonxogHo ga ce ge^uHumy gejcxBa u oxnopu y  arnnroupaHoj CHTya^HjH u ga ce 
ucnyHu ropau ycnoB.

npuMeHa EK l  npoMeHuhe yo5uHajeHy npaKcy u Ha oBaKaB HanuH, c o53upoM 
ga BehuHa uH^eaepa y E y  go nojaBe eBpoKogoBa Huje npuMeauBana Mexoge 
rpaHHHHor cTaaa u n K  y reoTexHuuu. Anu ucxo Huje npexepaHo nuaeHo hh y 
KoHcxpyKujij aMa, jep ce uHxepec 3a aux jaBÆa KpajeM 60-hx roguHa HaKoH xaBapuje 
y  JopKmupy, BenuKa BpuxaHuja. Taga je 3anoHeTo og5a^HBaae pagHor cxaaa 
HanoHa, ga 5u ce xeK l9 l2 . rog. yBenu n K  y KoHcxpyKxopcxBy (Puller, Lee, 1996). 
TaKo he ce u gonpuHexu pa3jamaeay npo^ca npojeKxoBaaa u pa3gBajaay 
yru^jHux napaMexapa.

Ha ocHoBy npuKa3aHe jegmnuHe, y  EK l  cy, Kao mTo je  5uno peneHo, 
pa3BujeHa h noHy^eHa Ha u35op Tpu nocTynKa. y  npopanyHcKoM nocTynKy l (n n  l )  
noTpe5Ho je ucnuTaTu gBe KOM5HHa^Hje ^ap^HjanHHx Koe^H^HjeHaTa:

Al + M  l + Rl (2-3)

A2 + M  2 + Rl (2-4)

rge Ai, M i  u R i pegocnegHo o3HanaBajy cKynoBe ^ap^HjanHHx Koe$H^HjeHaTa 3a 
a^u je (gejcTBa), MaTepujane u oTnope gaTe y  HopMaTUBHoM AHeKcy A  EBpoKoga l.  
ftuxoBe u3BopHe BpegHocTu cy gaTe y  cnegehuM Ta5enaMa.

Taöe^a 1 ^ap^H a.THH Koe(|nmnjeHTn 3a gejcTBa (yF) h^h efreKTe og gejcTBa (yE)

flejcTBo 03HaKa CKyn

Al A2

TpajHo HenoBo^Ho
Yg

l ,35 1,G
noBoÆHo l,0 1,G

noBpeMeHo HenoBo^Ho
Yq

l,5 l,3

noBoÆHo g g

Taöe^a 2 riapmija.iHH Koe(|nmnjeHTn 3a napaMeTpe T^a (yM)

üapaMeTap Tna 03HaKa CKyn
Ml M2

Ê eKTUBHu yrao oraopHocra Ha Tpeaea Y9 l,0 l ,25
Ê eKTUBHa Koxe3uja Yc' 1,G l ,25
HegpeHupaHa oTnopocT Ha cMu^ae Ycu 1,G l,4
JegHoaKcujanHa npuTucHa HBpcToha Yqu 1,G l,4
JeguHUHHa Te^uHa Yy 1,G 1,G

a OBaj âKTop ce npuMeayje Ha tan 9’
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TaSe^a 3 ^ap^H ja^HH Koe(|nmnjeHTn 3a OTnope (yR)

ÜTnop Ü3HaKa CKyn
R1 R2 R3

CnoM y nogTny YR;v 1,0 1,4 1,0
KnH3aae YR;h 1,0 1,1 1,0

Obo ogroBapa paraje h h3bopho HaBegeHoj npoBepn 3a o6a ^opMaTa 
KOM6HHa^Hja gejcTBa:

E d =  E { g F  F rep  ;  X k ¡  g M  ;  a d  }  ( 2 - 5 )

R d =  R { g F  F rep  ;  X k !  g M  ;  a d  }  ( 2 - 6 )

KoM6HHa^Hja 1 (npopanyHcKH nocTynaK 1, KOM6HHa^Hja 1: n n  1 K 1) HacTojn 
ga o6e36egH cnrypHO gHMeH3HoHHpaae npoTHB HenoBo^HHx ogciynaaa gejcTaBa og 
ftHxoBHx KapaKTepHCTHHHHx BpegHocTH. 3aTo ce, y  K 1, napuujanHH Koe^H^HjeHTH 
yA Beñn og 1,0 3agajy TpajHHM h npoMeH^HBHM gejcTBHMa og KoHcTpyKu,Hje h Tna. 
H3hoc obhx Koe^H^HjeHaTa je  hcth ca oHHMa npHMeaeHHM y aHanron ropae 
KoHcipy^Hje, a yjegHo cy h y  caraacHocTH ca ohhm nponncaHHM y EN 1990: 
OcHoBe npopanyHa KoHcipyKu,Hja. ftnxoBe npenopyneHe BpegHocTH H3Hoce 1,35 3a 
HenoBo^Ha ipajHa gejcTBa, 1,00 3a ipajHa noBo^Ha (KopncHa) gejcTBa h 1,50 3a 
npoMeH^HBa HenoBo^Ha gejcTBa (3a Kopncrn npoMeH^HBa gejcTBa oBaj 
Koe^^HjeHT je 0,00). 3a pa3HHKy og &hx, npopa^yHH 3a cMH^yñy oTnopHocT Tna ce 
Bpme ca KapaKTepHcTHHHHM BpegHocTHMa xj. nK  y9, yc h ycu y H3Hocy og 1,0 ce 
npHMeayjy Kog napaMeTapa cMHnyñe oTnopHocTH (nCO). TaKo^e h n K  3a 
oTnopHocT Tna yR HMa Hciy BpegHocT.

KoM6HHa^HjoM 2 (n n  1 K 2) ce o6e36e^yje 6e36egHo npojeKTOBaae npoTHB 
HenoBo^HHx ogcTynaaa napaMeTapa HBpcToñe Tna og &hxobhx KapaKTepHcTHHHHx 
BpegHocTH h npoTHB HecaBpmeHocTH y npopanyHcKoM Mogeny. npeTnocTaB^eHo je 
ga TpajHa gejcTBa ogroBapajy &hxobhm onekhbaHHM BpegHocTHMa, a ga npoMeH^HBa 
gejcTBa caMo Mano ogcTynajy og &hxobhx KapaKTepncTHHHHx H3Hoca. TaKo, 
napuujanHH Koe^^HjeHTH y H3Hocy og 1,25 ce 3agajy KapaKTepncTHHHHM nCO Tna 
(ip eay  h Koxe3Hjn; 1,40 HegpeHHpaHoj Koxe3Hjn), goK y nrnocy og 1,30 
KapaKTepncTHHHHM npoMeH^HBHM HenoBo^HHM gejcTBHMa.

C o63HpoM ga ce y  o6e KOM6HHa^Hje n K  3agajy Ha noneTKy paga, ^ o  nocTynaK 
ce cnpoBogn ca npopa^yHcKHM BpegHocTHMa, a MepogaBaH je oHaj Kojn BogH go 
Beñnx gHMeH3Hja. KaKo 6h npopanyH 6ho cacBHM y cKnagy ca EK 7, yBeK je 
HeonxogHo HanpaBHTH arnnroe 3a o6e KOM6HHa^Hje nK, mTo 3HanH ga ce HcTa 
KoHcipy^Hja Mopa gBa nyTa pa^yHaTH, Maga je HepeTKo onnrnegHo Koja je  og &hx 
MepogaBHa. HaKo je  jacHa no3agHHa „HeonxogHocTH” gBojHor npopa^yHa, obo 
HcTOBpeMeHo npegcTaB^a BenHKH HegocTaTaK, 6ap ca npaKTHHHe, HH^eaepcKe TanKe
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rnegumxa. To ce HapoHuxo ogHOCu Ha Ham peruoH (Cp5uja, MaKegoHuja, ^ H a  
ropa, BocHa u Xep^roBUHa u cn.) rge anconyxHO HeMa xpagu^ujy npuMeHe, jep ce 
yBeK peanu3yje caMO jegaH npopaHyH. H3 0B0r pa3nora ce ucxu Heñe gexa^Huje 
y3HMaxu Kao ^oxeH^ujanaH n n  3a ga^e pa3Maxpaae y  obom ucxpa^uBaay.

3a pa3nuKy og n n  1, y  npeocxanuM npopaHyHCKHM nocxy^uMa xj. 2 u 3, 
g0B0ÆH0 je ypaguxu caMO jegaH npopaHyH. nomxyjyñu noKanHe npopaHyHCKe 
o5uHaje u HaBUKe, Me^y auMa xpe5a xpa^uxu nocxynKe Koju he 5uxu npenopyneHu 
y HA 3a npuMeHy npunuKOM guMeH3uoHupaaa carnacHO EK.

y  nocxynKy 2 (n n  2) ce npuMeayjy cnegehu KOMnnexu

Al + M 1 + R  2 (2-V)

na ce n K  3agajy u cno^amauM cunaMa unu e^eKxuMa og aux (yA, yE) u oxnopy xna:

HauMe, y  n n  2, n K  Be3aHu 3a reoxexHUHKa gejcxBa u auxoBe e^eKxe cy ucxu 
ca OHHMa Koju ce HaHOce gejcxBUMa Ha KOHcxpyKu,uje unu ca KOHcxpyKu,uje y  n n  1 
K 1 u H3HOce 1,35, 1,00 u 1,50 ogroBapajyñe 3a xpajHa Hen0B0ÆHa, xpajHa n0B0ÆHa 
u npoMeHÆUBa Hen0B0ÆHa onxepeñeaa. KapaKxepucxuHHe BpegHOcxu napaMexapa 
CMHHyñe HBpcxoñe xna cy yjegHO u npopaHyHCKe, goK ce oxnopHOcx xna y 
BepxuKanHOM u xopu3OHxanHOM npaBny CMaayje 3a 40, ogHOCHO 10 npo^Haxa. OBge 
nocxoje gBa HaHUHa cnpoBoÇeaa npopaHyHa. y  nocxynKy Koju ce u u3B0pH0 
O3HaHaBa ca 2, n K  ce HaHOce KapaKxepucxuHHUM gejcxBUMa Beñ Ha noHexKy 
npopaHyHa, 35or Hera ce u aHanu3a Bpmu ca npopaHyHCKHM BpegHOcxuMa. Obo, 
Me^yxuM, Bogu y ogpe^eHy HenoruHHOcx Kog HOCUBOcxu: KapaKxepucxuHHa BpegHOcx 
HOCHBOcxu ce npopaHyHaBa ca npopaHyHCKHM BpegHOcxuMa gejcxaBa, ga 5u ce 3axuM 
genuna n K  3a oxnop KaKO 5u ce go5una aeHa npopaHyHCKa BpegHOcx (Vogt et al., 
200S). HaBegeHu HegocxaxaK je  5uo nona3Ha xaHKa ga HeMaHKa, Kojy je Ba^Ho 
HaBecxu y obom ucxpa^uBaay, c o53upoM ga cy ogpe^eHe Hame uH^eaepcKe 
HaBUKe, na u xepMUHu, npou3amnu ogaxne, ^opMnpa u npegno^u n n  2*. Ty ce ^ o  
npopaHyH npoBogu ca KapaKxepucxuHHUM BpegHOcxuMa jep ce n K  npuKÆynyjy y 
3a.BpmHHn.H aHanu3e Kaga ce npoBepaBa ynxuMaxuBHO rpaHUHHO cxaae. 3axBa^yjyhu 
OBaKBOM KOH^nxy, xokom npopaHyHa ca npucxynoM 2* go5ujajy ce, Hnp., 
KapaKxepucxuHHe yHyxpamae cune u HanagHu MOMeHxu Koju ce Mory ucKopucxuxu 
u y npoBepu ynoxpe5^uBOcxu. ftuMe uH^eaep naKO npaxu paHyH u ^u^pe, 5ap 
auxoB peg BenuHUHe, Koje cy cpogHe ca OHUMa ca ropae KOHcxpy^uje, na xaKO uMa 
nyHO KOHxpony Hag auMa. OBaj nocxynaK yjegHO ogroBapa u jegHOM geny Hamux 
gocagamaux npojeKxaHxcKux HaBUKa c o53upoM ga HaHomeaeM n K  Ha caMOM Kpajy

(2-S)

(2-9)

(2-10)
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npopanym BeoMa HanuKyje KOHn,enry rno5anHor ^aKTopa. Hcth ce u aKTyenHO 
KopucTu npunuKOM guMeH3uoHupaaa noTnopHux KOHCTpyKu,uja, a rno5anHu ^aKTop 
curypHOCTu je npucyraH u Kog aHanu3e CTa5unHOCTu KOCUHa.

nocTynaK 3 (n n  3) je cnuHaH n n  1 K 1 u n n  1 K 2,

A1 unuA2 + M  2 + R3 (2-11)

nomTO ce napu,ujanHu Koe^un,ujeHTu HaHOce cunaMa unu e^eKTUMa u, Kao y 
KOM5uHau,uju 2, CMunyhoj OTnopHOCTu Tna, na je  noTpe5aH caMO jegaH panyH. 
Me^yTUM, npucyTHe cy gBe BpcTe n K  3a cune, 3aBucHO og Tora ga nu noTUHy og 
KOHCTpyKu,uje unu cy no npupogu reoTexHUHKe. n K  npuMeaeHu Ha gejcTBa Ha unu 
ca KOHCTpyKu,uja y  n n  2 cy hcth ca OHUMa Koju ce npuMeayjy y  n n  3 Kog Kora ce 
nK  npuMeayjy u Ha nCO Tna y u3HOcy og 1.25 3a Tpeae u Koxe3ujy Tj. 1.40 3a 
HegpeHupaHy Koxe3ujy, HUMe ce pa3gBajajy gejcTBa ca KOHCTpyKu,uje og gejcTBa ca 
Tna. JeguHO ce npnnuKOM aHanu3a CTa5unHOCTu KOCUHa u onmTe CTa5unHOCTu, 
carnacHO 2.4.7.3.4.4(1n), npuMeg5a 2, gejcTBa Ha Tno (Kao mTO cy gejcTBa og 
KOHCTpyKu,uje unu cao5pahajHO onrepeheae) pa3MaTpajy Kao reoTexHUHKa. OBge ce 
KopucTe Koe^un,ujeHTu y  u3HOcy og 1.0 (mTO o5yxBaTa u HeMeaaae Te^uHe Tna), 
ocuM 3a npuBpeMeHa HenoBo^Ha onrepeheaa Kaga ce HaHocu 1.30. npuTOM, n K  ce 
yKÆynyjy Beh Ha noneTKy npopanyHa 35or Hera ce n,eo npopanyH y nocTynKy 3 
npoBogu ca npopanyHCKHM BpegHOCTUMa 3a gejcTBa u CMUHyhy OTnopHOCT:

E d = E \ ïF F rep ; Z k I g M ;ad }  (2-12)

E d = gE e [ f rep ; Z k I g M ; ad }  (2-13)

R d = R[^F F rep ; Z k I gM ; ad }  (2-14)

OBaj nocTynaK nocpegHO yjeguayje o5e KOM5uHan,uje n n  1. 3aHUMÆUBO je ga 
je  ucTu roTOBO ugeHTUHaH npopanyHy Koju ce npeMa Ba^eheM „npaBunHUKy o 
TexHUHKUM HopMaTUBUMa 3a TeMe^eae rpaÇeBUHa” npoBogu 3a onpegeÆUBaae 
HOCUBOCTU Tna.

y  3agauM peneHun,aMa npeTxogHa Tpu nacyca yKa3aHu cy noTeHu,ujanu 
npuMeHe ogpeÇeHux n n  3a npopanyH HeKonuKO Ba^Hux reoTexHUHKHx 
KOHCTpyKu,uja. H nopeg Tora, Te^nhe ce Ka npegnaraay caMO jegHor nocTynKa, 5e3 
anTepHaTUBe, 3a CBaKy nojeguHaHHy KOHCTpyKu,ujy KaKO 5u ce u35erao u3Bop 
KOH^y3uje npojeKTaHTa npnnuKOM, y cynpoTHO, eBeHTyanHO noHy^eHor u35opa og 
gBa unu Tpu n n  (Scarpelli, 2011). HnaK, ga 5u ce hcth Mornu ycBojuTu n0Tpe5H0 je 
ypaguTu geTaÆHa TeopujcKa ynopeÇeaa Koja he 5hth npuKa3aHa u KOMeHTapucaHa y 
cnegehuM genoBUMa 0B0r ucTpa^uBaaa.
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2.3. EBpoKOflOBH Kog Hac

HaKO je  EBpoKog 7 Beñ nocTao o6aBe3aH y  3eM^aMa E y , y  HameM perHOHy, no 
ge^HHHn.HjH opujemucaHoM Ka bhxobom npHXBaTaay h npHMeHH, goHegaBHo 
roTOBO ga HHje 6nno 3HanajHHjHx aKTHBHOCTH no nHTaay ogpe^HBaaa h ycBajaaa 
napuujanHHx Koe^HuujeHaTa, Kao h nocTynKa npopa^yHa. 3aTO ce, Ha ^anocT, jom  
yBeK KopHCTe 3acTapene MeToge, Koje cy y  pa3BHjeHHM 3eM^aMa Beñ npeBa3n^eHe h 
og6aneHe: pagHo cTaae HanoHa h rao6anHH ^aKTopn eHrypHoeTH. OTBapaae 
Tp^HmTa h npHcycTBo Ha CTpaHHM, ogaBHo 3axTeBa npHXBaTaae eBpoKogoBa h 
H3pagy gogaTKa y  o6nHKy HA, a oBaj pag npegcTaB^a ynpaBo npHnor Ka ToMe. y  
cynpoTHoM, nopeg ocTanor, HepeTKo gona3H h go 3acToja y  nocnoBHMa h ycnopaBaaa 
Me^yHapogHe capagae. HajBHme MoryñHocTH, a npaKTHHHo raegaHo h HajBeñn 
3Hanaj, HMajy ohh genoBH Kojn ce ogHoce Ha npopa^yH hochbocth raa, arnnroy 
cTa6nnHocTH KocHHa, Kao h Ha npojeKToBaae noTnopHux KoHcTpyKuuja. H cth ñe 
6hth npegMeT HcTpa^HBaaa y  oBoj goKTopcKoj gHcepTanuju.

HaHMe, aKTyenHH npopanyH noTnopHHx KoHcTpyKuuja ce npHHnunujenHo y  
BenHKoj MepH pa3HHKyje og caBpeMeHHx MeToga, a chhhho je  h ca arnnrooM 
cTa6nnHocTH KocHHa. Og Ba^eñnx npenopyKa y  „npaBHHHHKy o TexHHHKHM 
HopMaTHBHMa 3a TeMe^eae rpa^eBHHa” , KoHu,emyanHo Haj6nn^a eBponcKHM 
cTaHgapgHMa je  oHa o npopa^yHy hochbocth raa, ann HcTa, H3Me^y ocTanor, ogcTyna 
no nHTaay TpeTHpaHHx yrnu,aja. 3aTo je  HeonxogHo ga ce HaBegeHe rpyne 
reoTexHHHKHx npo6neMa, y  npaKcu HHane pegoBHo npncyrae, TeopnjcKH h 
HyMepHHKH ynopegHo aHanronpajy ca nocTojeñHM h ca npegno^eHHM MeTogaMa. 
T okom b h x  3axTeBañe ce ga ce ycTaHoBH h ogpegH Kojn je  nocTynaK Haj6nn^H 
gocagamaeM „crany” npopa^yHa, Te go6njy npn6nH^Ho HcTe gHMeH3Hje 
KoHcTpyKuuja hhh Hara6H KocHHa, a ga hm npHToM 6yge o6e36e^em cTa6nnHocT h 
cnrypHocT, Kao mTo je  6n.ro h go caga. HaBegeHo je  onpaBgaHo H3 pa3nora mTo je 
gocagamaa npaKca noKa3ana ycnemHocT npnMeftHBaHnx ,,3acTapeHnx” nocTynaKa h 
goKa3ana hx Bnmegen,eHnjcKoM cTa6nnHomñy h ynoTpe6^HBomñy o6jeKaTa. ycnoB 
„KoMnaTH6HHHocTH” „cTapor” h HoBor MeToga npopa^yHa oMoryñn ñe ga ce oga6epe 
ogroBapajyñn n n , a jegHaKocT BHMa npojeKToBaHHx KoHcTpyKn,nja gañe npegnor o 
H3Hocy nK . THMe 6h ce napanenHo cTBapann ycnoBH h ga ce EBpoKog 7 npn6nn^n 
HH^eaepHMa Kojn ñe y6ygyñe 6hth o6aBe3aHH ga reoTexHHHKe KoHcTpyKn,nje 
gHMeH3HoHHmy ncK^ynnBo npeMa rpaHHHHHM cTaauMa.

HMajyñn y  BHgy 6pojHe hobocth Koje eBpoKogoBH, reHepanHo, a noce6Ho EK 7 
goHoce, jacHo je  ga ñe ce HH^eaepnMa nocTaBHTH hobh 3axTeBH. Me^y BHMa je  h 
noce6Ha na^^HBocT npnnnKoM pa3MaTpaaa npo6neMa, jep je  HeonxogHo ga ce 
oga6epe HajHenoBo^Hnjn cnynaj 3a arnnroy. Obo nogpa3yMeBa ga ce pa3nnKyjy 
noBo^Ha h HenoBo^Ha gejcTBa 3a (He)cTa6nnHocT, KaKo 6h ce HaHenn ogroBapajyñn 
nK , mTo yjegHo 3Hann h ga ce noBo^He npuBpeMeHe aKn,nje ncK^yne H3 npopanyHa.

yjegHo, npegno^eHH npncTynn 6nñe npnxBaT^HBn h ca acneKTa HaKHagHor 
npopa^yHa nocTojeñnx KoHcTpyKn,nja npnnnKoM 6nno KaKBe HHTepBeHn,nje Ha BHMa,
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nonyr auxoBe go/Hagrpagae, caHa^Hje unu peKOHCipyKu,Hje. KoHCTaTa^Hja ce 
gyryje TOMe mTO he ce no o6a npucTyna, Tj. h no KojHMa je  o6jeKaT HeKaga 
npojeKTOBaH, guMeH3uoHupaH h rorpa^eH, h no KojHMa ce Ha oöjeKTy y  gaHamaocTH 
Bpme rpa^eBHHCKe aKTHBHOCTH, go6ura HCTe guMerouje reoTexHUHKHx 
KoHcTpy^uja. THMe he ce npugoHeTH h H36eraBaay, y  cynpoTHOM, cacBHM H3BecHe 
gHcnep3Hje pe3ywraTa h KoH^yjuje KopucHHKa, na TaKo oHeMoryhuTH h 
enHMHHHcaTH eBemyanHo HenoBepeae npeMa EBpoKogy 7.

2.4. no^a3He xunoTe3e h npHMe^eHa MeTogo^oraja

yBugoM y nponuce h3 3ajegHHHKe npomnocTH 3eMa^a nporoamnux h3 COPJ, 
Mo^e ce KoHcTaTOBaTu ga je  jom 1931. roguHe Bug^uBo npucycTBo reoTexHHKe y 
Tagam auM rpa^eBHHcKHM 3aKoHHMa. Hcth cy 6unu nomToBaHu u Hagrpa^HBaHH y 
ge^HujaMa Koje cy cnegune, ga 6h 1990. rog. 6una o6jaB^ern, jom yBeK Ba^eha, 
no6o^marn Bep3uja „npaBu^HHKa o TexHHHKHM HopMaTHBHMa 3a TeMe^eae 
rpa^eBHHa” (y  ga^eM TeKcTy: „npaBunHHK” ) H3 1974. HHTepecaHTHo je ga cy THMe y 
COPJ napanenHo 6unu npucyTHH u KoHu,enT o go3Bo^eHHM, anu u oHaj o rpaHHHHHM 
cTaauMa. Hcth je  Beh Taga HaroBecTuo 6ygyhe HanymTaae KoH^ma. rao6anHor 
^aKTopa jep je COPJ, Me^y npBHMa y cBeTy, cnegehu npuMep ^aHcKe, yBena 
^ap^Hja^He Koe^H^HjeHTe y ^eoTexHH^H. HauMe, rao6anHH ^aKTop je  npucyTaH Kog 
aHanu3e cTa6unHocTH KocuHa u noTnopHux 3ugoBa, goK je y  „npaBunHHKy” 
npuKa3aHa o6aBe3yjyha jegrnnuHa 3a npopanyH hochbocth npuMeHoM nK. HnaK, u y 
jegHoM u y  gpyroM cnynajy, curypHocT o6jeKaTa/KoHcTpy^uje Huje 6una yrpo^ern. 
Obo je oMoryhu.ro ga ce y  ga^e npuKa3aHoM ucTpa^HBaay, Kao jegHa og xunoTe3a, 
ycBoju u 3agp^u nocTojehu cTeneH curypHocTH. Ha Taj HanuH je  ocHoBaHo yKa3aHo 
noBepeae nocTojehuM MeTogaMa guMeH3uoHHpaaa ga 6ygy MepogaBHe, jep HujegaH 
noKa3aTe^ Huje yKa3ao Ha noTpe6y ga ce ucTe Meaajy. npaKTHHHo, to 6h 3Hanu.ro ga 
guMeH3uje KoHcTpyKu,uj a unu auxoBux eneMeHaTa npopanyHarax npuMeHoM 
6ygyher HA EK 7-1 Tpe6a ga 6ygy y  oKBupy ohhx Koje cy ce go6uja.ro npeMa 
„npaBH^HHKy” unu HeKHM gpyruM Ba^ehuM cTaHgapguMa, jep ucTe cy Beh H3BegeHe, 
a Kao TaKBe, cTa6unHe u curypHe, u KopumheHe Bume ge^Huja. HMajyhu y Bugy 
mapeHonuKocT u pa3nuHHTocT raa, oBaKaB npucTyn ogpe^HBaay ogroBapajyher n n  
u n K  nyreM ucTpa^HBaaa npeKo KoMnapaTHBHux cTyguja je npuopuTeTHH Koju 
EBponcKa KoMucuja npenopy^yje u ^aBopu3yje 3a reoTexHHKy (Schuppener, 2008).

y  pagy u arnnroaMa 6Hhe KopumheHe u cnegehe xunoTe3e:

- Kog cTa6unHocTH noTnopHux 3ugoBa u KocuHa, Kao u npopanyHa hochbocth 
raa, npuMeayje ce MeTog rpaHHHHe paBHoTe^e

- nojeguHH eneMemu reoTexHHHKHx KoHcTpyKu,uja ce y  npopanyHHMa 
TpeTupajy Kao Kpyru unu ge^opMa6unHH

- pacnogena 3eM^aHor npuTucKa Ha nojeguHe genoBe reoTexHHHKux 
KoHcTpy^uja Mo^e 6hth ycBojeHa Kao nuHeaprn unu HenuHeaprn
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- y  nojeguHHM cnynajeBHMa, npousBog ^ap^HjanHHx Koe$H^HjeHaTa 
curypHOCTH jegHaK je  rno6anHOM ^aKTopy curypHOCTH.

OcTanu npuHiiHnu Ha KojuMa he ce 6asupaTu us6op ogroBapajyher n n  h nK

cy :

- cnuHHOCT nocTynaKa sa guMeHsuoHupaae h TaKO ocTBapuBaae KOHTHHyuTeTa 
y npopanyHCKHM HaBUKaMa sa guMeHsuoHupaae reoTexHHHKux KOHCTpyKuuja

- us6op nocTynKa Koju Hehe saxTeBaTH HHTepBeH^Hje KopucHUKa y nponasHUM 
unu cpegauM genoBUMa npopanyHa (Smith & Gilbert, 2011a)

- penpogyKuuja nocTojeher npojeKTOBaaa, CTeneHa CurypHOCTH, TpajHOCTu, 
eKOHOMHHHOCTH H Ogp^HBOCTH

- HOBH npopa^yHH Tpe6a ga rapamyjy goBOÆaH CTeneH CurypHOCTH

- noKpuBaae h npuMeHÆHBOCT sa CBe npojeKTaHTCKe CHTya^Hje h pasnunuTe 
o6jeKTe HHMe ce Te^u Ka yHH^H^HpaHOCTH npopanyHa h OMoryhaBaay 
CHMynTaHor pemaBaaa npo6neMa

- KOMnaTu6unHOCT ca guMeHsuoHupaaeM ropae KOHCTpyKuuje mTO Bogu Ka
cnuHHOCTH npopa^yHa, a u npy^a MoryhHOCT ga ce ^ n a  KOHCTpy^uja 
TpeTHpa y yjeguaeHOM MeÇyco6HOM cagejcTBy (uHTepaKuuju): ropaa
KOHCTpy^uja -  TeMeÆHa KOHCTpyKuuja - Tno

- yHomeae ^ap^HjanHHx Koe$H^HjeHaTa caMo Ha MecTa rge ce jaBÆa 
HecurypHOCT h Ha napaMeTpe Koju cy MepÆHBH

- Te^aa Ka ycBajaay npenopyneHux n K  sa MaTepujan u OTnope

- ycBajaae npenopyneHux n K  sa a^u je  (Suljić, 2010)

- nocTusaae hcthx pesynTaTa Tj. guMeHsuja npeMa gocagamauM h npeMa 
6ygyhuM nocTy^HMa

- HOBe KOHCTpy^uje He 6h Tpe6ano ga KomTajy Bume og ohhx Koje cy go caga 
ycnemHO npojeKTOBaHe, usBO^eHe h KopumheHe

- MoryhHOCT Mogenupaaa h HeKOMnnuKOBaHe npuMeHe caBpeMeHux 
HyMepuHKux MeToga, nonyT MeToge KOHanHux eneMeHaTa

- enuMHHucaae noTpe6e og npuMeHe npopa^yHa noysgaHOCTH c o6supoM ga ce 
6asupa Ha npaKTHHHO goKasaH CTeneH CurypHOCTH.

npeMa BpcTH npo6neMaTHKe Koja he 6hth TpeTupaHa y  pagy, MeToge 
ucTpa^HBaaa 6Uhe aHanHTHHKe ca ynopeÇeaeM TeopujcKux ocHOBa y  npopanyHy 
reoTexHHHKux KOHCTpyKuuja, panyHCKe caBpeMeHe HyMepuHKe MeToge h 
ucnuTHBaaa Ha nocTojehuM KOHCTpyKuujaMa.
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npopanyH reoTexHuHKux KOHCTpyKu,uja y  HHTepaKuujH ca TnoM 3axTeBa 
KOMnjyTepcKe nporpaMe 6a3HpaHe Ha MeTogaMa rpaHuHHe paBHOTe^e h KOHaHHux 
eneMeHaTa, a KopucTuhe ce h ohh nporpaMH KojH Beh HMajy yrpa^eHy o ^ u jy  3a 
npHMeHy EBpoKoga 7. y  BHMa he ce, Ha pa3MaTpaHHM KOHCTpy^ujaMa, BapupaTu 
yna3Hu napaMeTpu (reoMeTpuja reoTexHHHKe KOHCTpy^uje, TunuHHa eBojeTBa Tna, 
TunuHHa gejcTBa, Kao u ^ap^HjanHH ^aKTopu curypHOCTu) y  peanHOM oncery, a TaKO 
go6ujeHH pe3ynTaTu he 6utu ynope^uBaHu. npuToM, pa^yHcKu geo he o6yxBaTura u 
Beh u3BegeHe KOHCTpyKu,uje. 3a BepH^HKa^Hjy Kopucrahe ce u penepHu pe3ynTaTu 
o6jaB^eHu y nurepaTypu, a u3BegeHu 3aK^y^u u cnpoBegeHe KoMnapaTuBHe 
aHanu3e 6uhe ynope^eHu ca ucKycTBuMa 3eMa^a Koje cy Beh npuxBaTune EBpoKog 7.

HaBegeHa onucaHa u npuMeaeHa MeTogonoruja ce MO^e uckopuctutu u npu 
ycBajaay n K  u n n  3a 6uno Koje gpyre reoTexHuHKe KOHCTpyKu,uje pa3nHHHTHx og 
ga^e TpeTupaHa Tpu 6a3uHHa reoTexHuHKa npo6neMa.

y  cynpoTHOM, Tj. HenomTOBaaeM HaBegeHux npuĤ Tuna., goBeno 6u ce go 
ycBajaaa HeogroBapajyher npopanyHCKor nocTynKa u ^ap^HjanHHx Koe$H^HjeHaTa. 
To 6u, Kao Kpajau, anu MO^ga HajBa^Huju pe3ynraT, npoy3poKOBano BenuKy 
gucnep3ujy u3Me^y guMerouja, yrpo3uno cTa6unHocT u curypHocT o6jeKaTa, a Huje 
ucK^yneHO -  u auxoBy peanH3a^Hjy. CacBuM je u3BecHO u ga 6u curypHO cTBopuno 
u KOH^y3ujy KaKO Kog npojeKTaHaTa, TaKO u Kog u3BO^ana, HapoHuro aKO ce Ha 
ogpe^eHoj nocTojehoj KOHCTpy^uju, npojeKTOBaHoj npeMa gocagamauM 
cTaHgapguMa, Bpmu HHTepBeH^Hja npuMeHOM eBpoKogoBa. TaKO^e Tpe6a uMaTu y 
Bugy ga pa3nuHuTu n n  ca ogroBapajyhuM n K  He goBoge yBeK go ucTor unu cnuHHor 
cTeneHa curypHocTu, Kao u guMeH3uja, Koje cy paHuje 6une o6e36e^eHe koh^tctom 
rno6anHor ^aKTopa (Schreiner & Meiring, 2001; Vogt et al., 2006). TaKO, yKonuKO ce 
ogpe^eHe KOHCTpy^uje peanu3yjy npeMa nojeguHuM KOH3epBaTuBHuM 
npopa^yHuMa, nocToju u3BecHocT ga 6u ucTe 6une HecurypHe. Anu aKO cy u OHe 
curypHe, OHga cy cBe ocTane KOHCTpyKu,uje u3y3eTHO npeguMeH3uoHupaHe u TuMe 
HeeKOHOMuHHe (Simpson, 2005). H3 Tor pa3nora ce 3axTeBa noce6Ha na^aa 
npunuKOM u36opa n n  u ogpe^uBaaa nK.

npunuKOM u36opa npopanyHCKor nocTynKa Tpe6a y3eTu y  o63up u ga uctu 
6yge naKO npuMeH^uB u ynoTpe6^uB y nporpaMuMa 3acHOBaHuM Ha MeTogu 
KOHanHux eneMeHaTa. Ohu cy, no3HaTO je, HaKOH roTOBO pyTuHCKe 3acTyn^eHOcra y 
rpa^eBuHapcTBy, Hamnu MecTO u y ^eoTexHH^H. npuTOM, n n  1 K 2 u n n  3, Kao 
nocTy^u y KojuMa ce Bpmu pegyKu,uja MaTepujanHux KapaKTepucTuKa, cy BeoMa 
3axBanHu 3a npuMeHy y MKE y roTOBO cbum reoTexHuHKuM cnynajeBuMa. Jom Bume, 
HaponuTO cy norogHu 3a aHanu3y npo6neMa Koju yK^ynyjy rpaHuHHO CTaae 
HOcuBOCTu y  Tny. Taga ce aHanu3e Mory BpmuTu ca npopanyHCKuM BpegHOCTuMa Beh 
og noneTKa aHanu3e, unu ce Mory npuMeHuTu KapaKTepucTuHHe BpegHOCTu Koje 6u 
ce Ha Kpajy pegyKOBane go CTeneHa nocTu3aaa noMa. Ca acneKTa HenuHeapHux 
Mogena, no^e^HO u npenopyn^uBO je ga ce npopanyHu y MKE npoBegy ca 
KapaKTepucTuHHuM BpegHOCTuMa Koje 6u ce pegyKOBane Ha Kpajy npopanyHa. 3a 
pa3nuKy og aux, n n  1 K 1 u n n  2 cy nocTy^u y KojuMa ce noBehaBajy onTepeheaa
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u Bpmu uHTepBeH^uja Ha OTnopy. 3aTUM ce ynopeÇyjy ^aKTopuparn onTepeheaa u 
OTnopu y pa3nuHHTHM ^a3aMa aHanu3e, mTO je  KOMnnuKOBaHO ca CTpaHe 
npojeKTaHTa. H3 Tor pa3nora je  auxoBa npuMeHa orpaHunem u Mory ce KopucTUTu 
caMO Kog npo5neMa Kog Kojux ce rpaHUHHO CTaae nocTu^e noBehaaeM cno^amaer 
onTepeheaa u Kaga HujegHo gejcTBo Huje u3a3BaH0 TnoM. HaBegeHo je  og uHTepeca 
caMO oHUMa Koju ce geTaÆHuje 5aBe aHanu3OM Me^yco5Hor y ra ^ ja  KOHcipy^uje u 
Tna (Bauduin, 2005). H3 onucaHux pa3nora, ca acneKTa pyTUHCKe a HeKOMnnuKOBaHe 
aHanu3e, 3a KopucHUKe uMa npegHOCT npuMeHa nocTynaKa y  KojuMa ce Bpmu 
pegyKu,uja MaTepujanHux KapaKTepucTUKa. Ohh cy no^eÆHuju HaponuTO Kaga 
ucTopuja onTepeheaa urpa Ba^Hy ynory, a mTO je Kog Tna roTOBO pegoBaH cnynaj u 
5Hhe noce5HO pa3MaTpaHu y obom ucipa^uBaay.
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3. KOMnAPATHBHA CTy^HJA 3A O^PE^HBAftE

npoPAWHCKor nocTynKA h  ^AP^HJA^HHX 

KOEŒH^HJEHATA 3A n^HTKE TEMEÆE

3.1. H 360P ogroBapajyher nocTynKa

3.1.1. OcHoee npopauyHa Hocueocm u

HajaB^ern jegrnnHHa 3a npopa^yH hochbocth npeMa „npaBHnHHKy” 3acHHBa 
ce Ha jegHoj og jegrnnHHa npegno^eHHx og BpHHna XaHceHa h hms cnegehn o5hhk:

S doz = QQ = g> B N rsri r +  (cm +  q ta n fm )N cscdcic +  q (3-1)

rge cy

Q  -  yKynHo BepTHKanHo gonymTeHo onxepeheae TeMe^a (35up cTanHHx h 
kophchhx onxepeheaa), npn neMy ce cnne onTepeheaa MHo^e ca 
ogroBapajyhHM ^aKTopnMa cnrypHocra (1,6*Pg+1,8*Pq)

A ’ - Kopncm noBpmHHa TeMe^a xj. geo Kojn je  ^ htphhho onTepeheH;

A' = B 'L '

B, L  -  mnpnm h gy^HHa yKynHe noBpmHHe TeMe^a A

B’ , L  -  e^eKTHBHa mupuHa. h gy^HHa KopncHe noBpmHHe TeMe^a A ’

B' = B -  2eB

L  = L  -  2eL

eB, eL -  eKC^eHTpH^HTeTH HanagHe Ta^Ke cnne gy^  cTpaHa TeMe^a

y’ -  e^eKTHBHa 3anpeMHHcKa Te^HHa raa ncnog HHBoa TeMe^Hor gHa

q  -  HajMaae e^eKTHBHo onTepeheae y  HHBoy TeMe^Hor gHa nopeg TeMe^a

q = yDf  '

ÿm -  go3Bo^eHH Mo5nnncaHH yrao cMnnyhe HBpcTohe 

tan f

F f

y Kojoj cy ÿ yrao cMnnyhe HBpcTohe, a ogroBapajyhn ^aKTop cnrypHocTn 

Ny, Nc -  ^aKTopn hochbocth Kojn 3aBHce og ÿm
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cm -  go3Bo^ern MoóunucaHa Koxe3Hja

c
C = —
m f

y Kojoj je c  KOxe3Hja, a Fc ogroBapajyñu ^aKTop CHrypHOCTH

Sy, sc -  ^aKTOpH OÓHHKa

D'
s g =  1 -  0.40— 
g L

D
s = 1 + 0.20— 
c L

dc -  ^aKTop gyóuHe Koju ce 3a nnuirce TeMe^e D < B  npopanymBa Kao

d =  1 + 0.35 D  
c B'

iY, ic -  ^aKTopn 3aK0meH0CTH cune Koju 3aBHce og h ogHoca 

H

A' c +  V  tan fm T m

y kom cy H  u V  xoprooHTanHa h BepTHKanHa K0Mn0HeHTa pe3ynTaHTHe ^aKTopupaHe 
cune Koja genyje Ha TeMe^Ho gHo. Kao mTO ce Mo^e npHMeTHTH, Beñ y npopanyHy 
obhx ^aKTopa ce, hcto Kao u Kog npopa^yHa rpaHHHHor HanoHa, KopucTe 
npopa^yHCKe, ogHocHo ^aKTopupaHe cune!

OnucaHa jegHanuHa BpuHna XaHceHa, uHane, npegcTaB^a npomupeHu H3pa3 
npegnora Tep^ruja u CKeMmoHa. HauMe, HaKoH HHTeH3HBHor paga y  ToKy 50-ux 
roguHa 20-or BeKa, oh je  oójaBuo Tpu jegmnuHe:

R  / A ' =  0 , 5 g  B ' N r d r s r i r  +  c ' N c d c S c i c +  q  N q d q S q i q onmTa (3-2)

R  / A' = 0,5 g  B ' N gd gsgig +  (q '+ c  co tf )N qsqd qiq -  c cotf
7 7 7 7 ^  r '  q q q q r y ycnoBHMa c=0 kPa (3-3)

R  / A' =  0,5g B' NgdgSgig +  (c  +  q' tan f ) N cscd cic +  q' y ycnoBHMa 0=0 (3-4)

a oHy npBy (3-2) je npomupuo yBpcTHBmH jom HeKonuKo onmTux ^aKTopa u 
1968. rog. oójaBuo Kao:

R  /  A ' =  0 , 5 g  B ' N g bg sg i g d g g g  +  c ' N c bc sc ic d c 8 c +  q ' N q bq Sq iq d q g q (3-5)

Og cbhx obhx jegHanuHa, oHe onmTe (3-2 u 3-5) ce u gaHac HMeHyjy Kao BpuHH 
XaHceHoBe, goK cy gpyre gBe jegHocTaBHuje u uMajy ycnexa y  orpaHHHeHHM
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ycnoBHMa Tna: jegHa y Tny 5e3 Koxe3Hje (3-3), a gpyra y  Tny 5e3 Tpeaa (3-4). 3a a y  
câM ayTop HaBogH ga Bume ogroBapa rnHHH y HegpeHHpaHHM ycnoBHMa h y  hctom 
pagy, unaK, oBy npenopy^yje Kao ogroBapajyhy 3a cBa Tna (Hansen, 1910). HcTa je, 
caMo HeKonuKo roguHa KacHuje, h npuxBaheHa og cipaHe CTaHgapgH3a^H0H0^ Tena y 
COPJ h o5jaBÆeHa y jegHoM og 5pojeBa ,,Cny^5eHor rnacHUKa” h3 1914. rog.

MeTog npuKa3aH y „npaBunHHKy” npegciaBÆa Mano nojegHociaBÆeH o5nuK 
XaHceHoBux jegHaHHHa. OHe cy ce Bume ge^Huja npuMeauBane y ^aHcKoj, nuje 
reoTexHHHKo gpymTBo ogaBHo HMa Bogehy ynory y  EBponu ynpaBo y no^y 
hochbocth. HauMe, BpuHH XaHceH je  npoMoBucao n K  curypHocTu y reoTexHHu,u, a 
Hama Tagamaa gp^aBa je  y5p3o HaKoH ^aHcKe yBena hobh HanuH npopa^yHa 
hochbocth. OBaj nocTynaK Hucy cnegune h ocTane 3eMÆe, Haponnro oHe h3 3anagHe 
EBpone. Anu, 3aio jecy nojeguHe h3 hctohhof gena EBpone, nonyT ^exocnoBawe 
Koja h gaHac (^emxa) HMa 3HanajaH npnnor y  yHanpeÇeay eneMeHaia n n  h nK, h 
Jy^He AMepuKe. ynpaBo oBa c^e^H^HHH0CT npy^a HaM MoryhHocT ga ce naKme 
npunaroguMo eBpoKogoBHMa, anu h ga H3BpmuMo KopeKu,uje yHeBmu npegHocTH 
Koje HaM ce Hyge. HauMe, „npaBunHHK” He pa3nuKyje gpeHupaHe h HegpeHupaHe 
ycnoBe, gucKpuMHHume nCO, He TpeTupa TeMe^e ca 3aKomeHoM ochobom, Kao hh 
Tno ca 3aKomeHoM noBpmuHoM. TaKoÇe, gonymieHo onrepeheae He 3aBucu og 
npaB^ xopu3oHTanHe KoMnoHeHTe, c o53upoM ga je jegHanuHa u3BegeHa 3a cnynaj 
TpaKacior TeMe^a Ha Koju genyje xopu3oHTanHa cuna HopManHo Ha aeroBy nogy^Hy 
ocy, mio je Mo^ga Tpe5ano ucnpaBHTu „npaBunHHKoM” h3 1990. BpuHH XaHceH je, 
unaK, BehuHy HaBegeHux Koe^H^HjeHaTa yBpciuo y  onmTH o5nuK aeroBe jegmnuHe 
(3-5). 3aio je ucia onpaBgaHo nocny^una Kao nona3Ha 3a ^opMupaae o5pa^a 
o5jaBÆeHor h npenopyneHor y  AHeKcy ^  EBpoKoga 1 totobo neipgeceT roguHa 
KacHuje. ftuMe cy yonem orpaHuneaa y MeÇyBpeMeHy npeBa3H^eHa, na je noHy^ern 
jegHanuHa Koja, 3a Hajnemhe cnynajeBe y  npaKcu, HMa cnegehu o5nuK:

(3-6)

y Kojoj cy npucyTHH 5e3guMeH3uoHanHH Koe^H^HjeHTH 3a: 

hochboct

N c  = ( N q  -  1)cot j  

Ng = 2 (N q  - 1)tan j

HaKnoH TeMeÆHe noBpmuHe

bc =  b
N c tan f
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$opMy TeMe^a

i B' . ,, sq = l H sinf
q L  

sq =  l H sin fy '

D'

Sr = l -  «  L

bq = br =  (l - a t a n f ) 2

S g=  0,7

s N  - 1g g 
N  - 1

3a npaBoyraoHH oônuK 

3a KBagpaTHH unu Kpŷ HH oôhhk 

3a npaBoyraoHH oôhhk 

3a KBagpaTHH unu Kpŷ HH oôhhk

3a npaBoyraoHH, KBagpaTHH unu Kpŷ HH oôhhk

HaKnoH onrepeheaa, npu genoBaay xoproomanHe cune H

1 -  i „

i =  i -c N c tan f

iq =

i r =

l -
H

V  H A ' c 'co tf

H

V H A ' c' cot f

rge je:

2 H
B'

m = m L
B

1 H
B

L

Kaga H genyje y npaB^ cTpaHe B’

2 H
L_

B'm = mL = -----— Kaga H genyje gy^ cTpaHe L’
1H

B'

y  cnynajy Kaga xoproomanHa KoMnoHeHTa onrepeheaa genyje nog yraoM 9 y 
npaBuy cTpaHe L ’ , Taga ce m  Mo^e H3pa^yHaTH npeMa H3pa3y:

m = m0 = mL cos 0  H mB sin 0

S c =

m

l
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H y cyrepucaHoj jegHanuHu h y nnaHOBHMa npuMeayjy ce pegyKOBaHH nCO 

tan f
tan f

gf

c

gc

Kao h ^aKTopupaHe cune

R = gp •P

3.1.2. Ynopefyene nocmynaua

KaKo 5h ce oga5pao ogroBapajyñu npopa^yHCKH nocTynaK KojH 5h 
npegcTaBÆao HacTaBaK TpagH^Hje h o5unaja npojeKTOBaaa cTeKHyTHx tokom 
Bumege^HujcKe npHMeHe „npaBunHHKa” , 5Hhe HeonxogHo H3BpmHTH na^ÆHBy 
ynopegHy aHanH3y Bpmeaa npopanyHa npeMa noHy^eHHM nocTy^HMa h nocTojeñer 
HaHHHa. KoHKpeTHHje, ohh noTeHuujanHH: 2, 2* h S.

Kao mTo je  no3HaTo, npunuKOM npopanyHa hochbocth npeMa „npaBHHHHKy” , 
npuMeayjy ce ^aKTopupaHe cune h pegyKoBaHH napaMeTpH CMunyñe HBpcToñe, goK 
ce oTnop HHrge He noMHBe. TanHuje, BpegHocT Koja ce go5Hje 3a hochboct je  yjegHo 
h Kpajaa jep ce y  aoj He Bpme HHKaKBe gogaTHe HHTepBeH^Hje unu pegy^uje. OBa 
KOHCTaTa^Hja Hac HaBogH Ha e^HMHHa^Hjy npucTyna 2, a THMe h aeroBe BapujaHTe 
2*, jep cy hcth, 3a pa3nuKy og BeñuHe 3eMa^a 3anagHe EBpone Koje cy 
npopa^yHaBane go3BOÆeHy hochboct npeMa rao5anHOM ^aKTopy curypHOCTH (Ha 
np., npeMa Tep^rujeBOM o5pacny), HeageKBaTHH 3a Hame nogpynje. nogceTHMo, 
Kog aux ce pegyKyje HopManHu oTnop raa, a He h nCO. THMe npeocTaje ga ce 
pa3MoTpH npucTyn S h aeroBe KapaKTepucTUKe, 3a Koju je  no3HaTo to ga ce aeroBOM 
npuMeHoM o5a nCO raa pegyKyjy. HaBegeHo je Ba^HO u3 pa3nora mTo ce pegyKyjy 
napaMeTpu Koju cy Moryñu u3Bopu HecurypHocTu, Kao h 35or He^po^op^HOHa^HOCTH 
yraa Tpeaa ca HOCHBomñy h 3eMÆaHHM npura^HMa Koju cy BeoMa oceTÆHBH Ha 
npoMeHe yraa. Ha TaKaB HanuH ce go5uja npopa^yHCKa peaKTUBHa cuna ucnog 
TeMe^a Rd, goK ce cbh cno^amau yrn ^ ju  -  h TpajHu h noBpeMeHu -  noBeñaBajy 
35or go5ujaaa npopa^yHCKor onrepeñeaa Ed (Vd). TaKoÇe u ca acneKTa MecTa 
^aKTopupaaa, MO^e ce KOHCTaTOBaTu chhhhoct aHanroe npeMa „npaBunHHKy” h 
nocTynKy S, jep ce to hhhh Beñ Ha noneTKy aHanroe, na ce ^ n a  Bpmu ca 
npopa^yHCKHM BpegHOCTUMa. OBaKaB nocTynaK: noBeñaae cuna, a CMaaeae 
HBpcToñe raa je, 3anpaBO, hcto mTo ce Bpmu h npeMa „npaBunHHKy” , mTo Bogu Ka 
HegBOCMucneHOM 3aKÆyHKy ga cy npucTyn onucaH y „npaBHHHHK” h n n  S - 
ugeHTHHHH. Ha obo je goHerae yKa3ao h npo^. AHarHOCTu (Anagnosti, 2002). Jom 
Bume y npunor ugy h caraegaBaaa ga je  onmTa BpuHH XaHceHOBa jegHanuHa 3a 
npopa^yH hochbocth nocny^una Kao ocHOBa 3a u3pa3 y EK 7, Te ga ce Hamu 
HH^eaepu roTOBO 25 roguHa KopucTe aKTyenHHM „npaBUHHUKOM” , a h 15-aK roguHa
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npe Tora ca onncaHOM BapHjauujoM jegHaHHHe jep je  HCTa 6nna npHcyraa h y 
„npaBH^HHKy” H3 1974. rog. y3HMajyhn CBe to y  o63up, Kao h npenopyKy eBpoKoga 
o nomToBaay „noKanHHx npopa^yHCKHx o6Hnaja” , npenopy^yje ce ga ce 3a 
npopanyH hochbocth TeMe^a npHMeayje n n  3. yBHgoM y go caga o6jaB^eHe 
HauuoHanHe aHeKce, Moxe ce Hahn ga cy h ^aHcKa h ocTane gp^aBe (cKaHgHHaBcKe, 
XonaHgHja, fflBaju,apcKa, XpBaTcKa m g.) Koje cy KopncTHne XaHceHoBe jegHaHHHe 
npuxBaTHne hcth, mTo gaje jom jegHy noTBpgy o npaBHHHoj ceneKuujH h HcnpaBHoM 
npHcTyny. HnaK, ga 6h ce eBemyanHe gnneMe oranoHHne, HeonxogHo je H36op h 
HyMepHHKH noTKpenHTH. Obhm npopa^yHHMa Tpe6a goKa3aTH ga he ce gocagaman 
cTeneH cnrypHocTH 3agp^ara npegno^eHHM n n  h nK, a ogpe^HBaae cTeneHa 
cnrypHocTH o6jeKaTa, KoHcTpyKuuja hhh &hxobhx genoBa 6hho je h ocTaje ctphktho 
y  goMeHy gp^aBe. y  u,H^y nogpmKe gocagamaeM cTeneHy cnrypHocTH ipe6a 
noTeHu,HpaTH ga ce aeroBHM nomToBaaeM h npHMeHoM go caga y  peraoHy HHcy 
gecnna pymeaa hhh omTeheaa, Te ga ce hcth ca ycnexoM npHMeayje BHme 
geu,eHHja! ynpaBo obo BpegHo BHmerognmae reoTexHHHKo HcKycTBo Tpe6a 
ca^yBaTH h hckophcthth ra 3a 6ygyhHocT. 3a gone npHKa3aHy arnnroy to npaKTHHHo 
3HanH ga npopanyHHMa npeMa „npaBHHHHKy” h 6ygyheM HauuoHanHoM aHeKcy EK 
7-1 Tpe6a go6ura npn6nH^Ho HcTe gHMeH3Hje TeMe^a.

3.2. Ogpe^HBa^e BpegHOCTH ^ap^Hja^HHx Koe^^ujeHaTa

3.2.1. napwjanHU Koe$u^ujeHmu 3a dejcmea

Kao mTo je Beh HaBegeHo, y  n n  3 BpmH ce noBehaae gejcTBa h cMaaeae nCO. 
nmarae H3Hoca je ocTaB^eHo Ha ro6op gp^aBaMa, Maga cy y  HopMaTHBHoM 
AHeKcy A  EK 7 gaTH ogpe^eHH npegno3H. BpegHocT n K  3a gejcTBa je, y  HajBeheM 
6pojy cnynajeBa, ocTana HeroMeaem npHHHKoM ycBajaaa Kog pa3HHHHTHx gp^aBa: 
caMo cy nojegHHe ycBojnne HemTo HH^e BpegHocTH. C o63HpoM ga ce raaBHe 
noneMHKe Boge oko ohhx KojHMa ce pegyKyjy nCO, y  obom HcTpa^HBaay ce Kao 
„no3HaTe” yna3He BenHHHHe ycBajajy n K  3a cnne, Te Kao TaKBH npey3HMajy og 
npegno^eHHx y AHeKcy A. OHe cy y  H3Hocy og 1,35 3a TpajHa onTepeheaa h 1,50 3a 
noBpeMeHa, h y  caraacHocra cy ca oHHMa y EK 1. A hh, &hxob h3hoc ce npnnHHHo 
pa3^HKyje og ohhx y  „npaBHHHHKy” . HaHMe, y  aeMy cTojn ga ce cTanHa h 
noBpeMeHa onTepeheaa MHo^e ca ^aKTopHMa cnrypHocTH H3 ogroBapajyhnx 
nponnca Kojn, Hnp., 3a cTaTHHKe ycnoBe H3Hoce 1,60 h 1,80. JegaH Kypno3HTeT je ga 
ce y  npBo6HTHoM gaHcKoM o6pacuy He MHo^e cTanrn, Beh caMo npoMeH^HBa 
onTepeheaa Koja ce yBehaBajy 3a 50 %.

npeTxogHo cnoMeHyTo ynope^eae 6poja h H3Hoca n K  HaBogH Ha 3aK^ynaK ga 
je Ham „npaBH^HHK” npnnHHHo cTpor npnnHKoM gHMeH3HoHHpaaa TeMe^a jep HMa 
h BHme h Behe n K  3a gejcTBa (a h Behe n K  3a MaTepnjan). Chhhho ce yonaBa h 
npH^HKoM ynope^eaa ca gpyrHM gocagamaHM reoTexHHHKHM cTaHgapgHMa y 
EBponH, mTo ce Mo^e ycTaHoBHTH h npeKo gHMeH3Hja TeMe^a npopa^yHaTHx nyTeM 
pa3HHHHTHx MeToga 3a HcTe nonerae MaTepnjanHe h KoHcipyKTHBHe ycnoBe (npnnor 
2). C o63HpoM ga cy, goHerae, n K  3a gejcTBa y Hagne^Hocra h gpyrax EK
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(Anagnosti, 2001), noipe5a ga EK 7 5yge KoH3HcTeHTaH ca BHMa, gaje jom jegaH 
apryMeHT y cMepy ycBajaaa TaMo npenopyneHux nK  3a gejcTBa. TuMe ce yjegHo 
yrane h Ha cMaaeae pa3nuKa H3MeÇy ycBojeHHx HOn y pa3nuHHTHM 3eMÆaMa.

3.2.2. napwjanHU Koe$u^ujeHmu 3a Mamepujan

Jom jegaH eneMeHaT Koju pa3nuKyje „npaBunHHK” og EK 7-1 je h h3hoc n K  3a 
MaTepujan. HaHMe, y  „npaBunHHKy” je  3a MaTepujanHe n K  npegno^eHo ga ce Kpeñy 
y gHjana3oHy 1,20-1,80 3a TaHreHc yraa Tpeaa, a npocenHo 1,50, ogHocHo og 2,00 go 
3,00 3a Koxe3Hjy Tj. npocenHo 2,50. OBaj yBHg yxa3yje ga n K  He caMo mTo ce 
pa3nuKyjy og npegno^eHux y EK 7-1, Beñ h ga HeMajy Me^yco5Ho HcTe BpegHocTH, 
ga ce ycBajajy y  ogpe^eHoM pa3MaKy, a n y  aeMy HeMajy 3ajegHHHKu goMeH. 
AHynupaTH pa3nuHHrocT h HcnyHHTH Te^ay Ka yHH^opMHocTu BpegHocTH 
npegcTaB^a noce5aH u3a3oB 3a npHKa3aHo ucipa^uBaae. Ca goHexne chhhhom 
CHTya^HjoM cy ce ropa^HBanu EK 7-1 y  EBponH Beñ cyonunu. CBojeBpeMeHo je Beñu 
^aKTop 3a Koxe3Hjy npaBgaH MaHH$ecTa^HjoM aeHor Beñer Bapupaaa, a Koje 
npoMeHe gpacTHHHo yTuny Ha guMeH3uoHupaae. CarnacHo nnaHoBHMa jegHanuHa 3a 
npopa^yH hochbocth, jacHo je ga aeHo npucycTBo „aKTUBupa” jegHy rpyny rge je 
npHcyrao HexonuKo MHo^una^, mTo yrane Ha npoMeHe gHMeH3Hja TeMe^a. Ca 
gpyre cTpaHe, npu ManoM n K  3a Tpeae necKa (1,20), Tj. y  ogcycTBy Koxe3Hje, 
nocTH^e ce rno5anHH ^aKTop y H3Hocy og 2,0. ^aHcKa je, uHane, H3BopHo ycBojuna 
n K  y H3Hocy 1,25 h 1,75 3a Tpeae h Koxe3Hjy. CnuHHH h3hoch cy h3 hcthx pa3nora 
5unu npucyrau h noneTKoM 90-hx rogHHa y  ENV-HMa Kaga cy y  Taga HMeHoBaHHM 
npopa^yHcKHM ^ocTy^^HMa A, B h C 5unu KopumñeHH n K  y H3Hocy og 1,25 h 1,6. 
KacHHje je  gHCKpHMHHa^Hja npeBa3H^eHa o5jamaeaeM ga ce o5a nCO go5Hjajy h3 
HcTor ornega, na hx 3aTo Tpe5a jegHaKo pegyxoBaTH, goK rnaBHH onpe3 Tpe5a 
ycMepHTH Ka H35opy auxoBux KapaKTepucTHHHux BpegHocTH (Bond, nuHHa 
K0MyHHKa^Hja). 3aTo je y  o5aBe3HoM AHeKcy A  EK 7-1 npegno^eHo ga ohh H3Hoce 
1,25, anH je TaxoÇe h ocTaBÆeHa MoryñHocT ga ce eBeHTyanHo Kopuryjy y  HA 
carnacHo nocTojeñeM cTeneHy curypHocTH y gp^aBaMa. PemaBaae ogcTynaaa 
jegHocTaBHoM h HeapryMeHToBaHoM ognyxoM Kog Hac He Mo^e ypogHTH nnogoM, Beñ 
ñe 5hth noTpe5Ho ypaguTH npopanyHe h goKa3aTH ycnemHy npuMeHÆHBocT hobhx 
ycBojeHHx H3Hoca. ynpaBo auxoBa BpegHocT je ogpeÇuBarn ga^e, npeKo ynopeÇeaa 
BenHKor 5poja cnynajeBa onrepeñeaa y pa3nuHHTHM reoMexaHUHKHM ycnoBHMa.

Ako ce pa3MaTpajy jegmnuHe 3a npopa^yH hochbocth npeMa „npaBunHHKy” h 
AHeKcy ^  EK 7-1 y  cBeTny npHMeHe n n  3, Moryñe je ycnocTaBHTH h Kopena^Hjy 
H3MeÇy aux. HaBegeHo je ocTBapÆHBo ynpaBo 3axBa^yjyñu ycnoBy Koju je H3y3eTHo 
Ba^aH 3a rpaÇeBHHapcTBo h ^p0M0^Hjy EK 7, a Koju ce Te^u npuMapHo ucnyHHTu y 
obom ucipa^HBaay: ga noBpmuHa TeMe^a npopanyHaTa no o5eMa MeTogaMa 5yge 
jegHaxa. ^axne,
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rge cy R n90 u R EC7 npopa^yHcKe cune go6ujeHe npeMa „npaBunHHKy” H3 1990. rog. h 
EBpoKogy 7. H3 ycnoBa jegHaKHx noBpmuHa A ', a Kaga je npucyraa caMO jegHa 
BepTHKanHa cTanHa cuna ^mpuHHor genoBaaa, MO^e ce ycnocTaBHTH ^po^op^Hja
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36or KOMnneKcHocTH npo6neMaTHKe nnmrcor ^yHgupa&a u npopanyHa aeroBe 
hochbocth, ca OBaKO ge^uHucaHOM pena^HjoM ypa^ern je  napaMeTapcKa aHanu3a 3a 
jegHocTaBaH cnynaj KBagpaTHor TeMe^a ca xoprooHTanHHM noBpmuHaMa TepeHa u 
ocHOBe Koju npuMa onucaHy cuny. npuTOM ce nCO y npopanyHy no „npaBunHHKy” 
pegyKyjy ca MHHHManHO npenopyneHUM 1,2 u 2,0. Cuna ce y  EK 7 TpeTupa Kao 
KOHcTpyKTHBHa u HenoBo^Ha na ce Kao TaKBa mho^ h ca 1,35. Obo je  reHepanHo 
npuMeaeHO u y cTyguju, a onpaBgaHO je u3 cnegehux pa3nora:

- iperapaae BepTHKanHe cune Kao HenoBO^He Hajnemhe je kphthhhh h 
MepogaBHu cnynaj onrepeheaa y n n  1 u n n  3

- yKonuKO ce cuna y EK7 iperapa Kao noBO^Ha, OHga je Tpe6a mho^hth ca 
1,00, anu cy npo6Hu npopa^yHH noKa3anu ga he OBaKaB nocTynaK y  noTpa3u 
3a ogroBapajyhuM n K  3a nCO H3ucKHBaTu u auxoBe Behe BpegHocTu. To je u 
oneKHBaHo jep ce cTanHe cune y  „npaBHnHHK” , 6e3 o63upa Ha y ra ^ j 
(noBo^aH-HenoBo^aH), MHo^e ca 1,60, na je  TaKo pa3nuKa H3Me^y yna3Hux 
napaMeTapa Koja ce Tpe6a caBnagaTu nK  3a nCO -  Beha

- ga^e aHanu3upaHu eKc^eHTpH^HTeTH u xopu3OHTanHe cune cy penaTHBHo 
Manu y ogHocy Ha mupuHy TeMe^a u HHTeH3HTeT BepTHKanHe cune, mTO je u 
Hajnemhu cnynaj y  BucoKorpagau, na je  BepTHKanHa cuna Ta Koja guKTupa 
aeroBO guMeH3HOHupaae (Orr, 2008).
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M3 ycnoBa Hcnyaeaa HaBegeHe jegrnnHHe napaMeTapcK0M arnnrooM go5HjeHH 
cy n K  npH pa3HHHHTHM gy5HHaMa ^yHgnpaaa Kojn cy npHKa3aHH y goaoj Ta5enH.

Taöe^a 4 napaMeTapcKa aman-na 3a Hjea^H30BaH c^ynaj onTepeñe^a

Df 9 c=0 c=10 c=20 c II o

f[B] [deg] Y 9 Yc Yc Yc Y c, cpegae

0

15 1,415 2,322 2,322 2,322 2,322

25 1,374 2,345 2,345 2,345 2,345

35 1,340 2,404 2,404 2,404 2,404

Ycpegae 1,376 2,357 2,357 2,357 2,357

B/2

15 1,327 2,085 2,085 2,085 2,085

25 1,326 2,087 2,087 2,087 2,087

35 1,318 2,116 2,116 2,116 2,116

Ycpegae 1,324 2,096 2,096 2,096 2,096

B

15 1,237 1,887 1,887 1,887 1,887

25 1,253 1,958 1,958 1,958 1,958

35 1,266 1,998 1,998 1,998 1,998

Y cpegae 1,252 1,948 1,948 1,948 1,948

M3 yBHga y ay, HaK0 je o5pa^eH HajjegHocTaBHHjH Moryhn cnynaj, Kojn je 
HgeanH30BaH h r0T0B0 y goMeHy Teopnje, Mo^e ce K0HcTaT0BaTH ga oh, HnaK, gaje 
ogpe^eHe CMepH^e 3a gaÆH pag h pe3ynTaTe Kojn ce Mory oneKHBara. HaHMe, crane 
ce yTHcaK ga je n K  3a K0xe3Hjy H3y3eTH0 bhcok h gpacranHo ogcTyna og 
npegno^eHe BpegHocra y  H0pMaTHBH0M AHeKcy A  EBpoKoga 7-1. Cn0MeHyT0 Tpe5a 
gonyHHTH h nogceTHHK0M ga je  aHanroa BpmeHa ca mhhhmanH0 g03B0ÆeHHM n K  y 
„npaBHHHHKy” , goK ce y  npaKCH npeTe^Ho KopHCTe auxoBe cpegae BpegHocra. 
TaKoÇe, yoHÆHBo je ga ce ereaKTHa BpegHocT n K  3a xpeae He Mo^e go5HTH, 3a mTa 
pa3nor Tpe5a Tpa^rnu y K0HTHHynpaH0M npncycTBy yraa Tpeaa y  pa3HHHHTHM 
genoBHMa jegHanHHe h aeHux nnaH0Ba: y  TpHr0H0MeTpHjckhm ^yHKuujaMa h 
eKC^0HeH^Hja^H0M geny Te HenHHeapHomhy auxoBux Kope^a^Hja. ^Hcnep3Hja 
pe3ynTaTa je yoneHa h y  HeKHM paHHjHM arnnroaMa peanrooBaHHM y P. MaKegoHHjn 
(^HMHTpneBCKH h cap., 1998; Papić, 2007). K0MnneKCH0CT go5nja jom BHme Ha 
Te^HHH Kaga ce nogcera ga hochboct 3aBHCH h og ogHoca CTpaHa TeMe^a, gy5HHe 
^yHgnpaaa, nono^aja cnne, aeHe 3aK0meH0CTH mg. 3aT0, KaK0 5h ce HcnuranH 
onmTH cnynajeBH, y  HCTpa^HBaae Tpe5a nocTeneHo yBogHTH HaBegeHe y ra^ je .

Cbh ga^e npHKa3aHH npopanyHH 3a hochboct cy npoBegeHH y nporpaMy Koje je 
ayrop caM0CTa^H0 npnnpeMHo y EXCEL-y. Mcra je BepH^HK0BaH ca nocTojehHM 
o5jaBÆeHHM pe3ynTaTHMa y CBeTCKoj nmepaTypH, nonyT Frank et al., 2004; Orr,
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2005; Vitanov, 2008; Bond, 2008 (npuror 1). H3 anx ce Mory rogBojura npnMepn 
npeMa KojHMa cy KomponncaHH gocagamaa npHMeHa h HanpegaK npopa^yrn npeMa 
EK l  y  3eMÆaMa E y  Koje cy ra npnxBaTnne, a Kojn cy cagp^aHH y 35opH^HMa ca 
pagnoHH^ y ^a5nnHy 2005, CTpyrH 2008, naBnjn 2010. h cn. Ohh cny^e cbhm 
HcTpa^HBaHHMa cBeTa Kojn ce 5aBe EK l  h yBoÇeaeM hobhx hhh yHanpeÇeaeM 
nocTojehnx npopanyHa reoTexHHHRHx KoHcipyKuuja. y  nporpaMy ce hochboct Mo^e 
npopa^yHaTH npeMa cbhm npegno^eHHM nocTynnuMa y EK l - l  (n n  1 K 1 h K 2, 
n n  2, n n  2*, n n  3), Kao H npeMa „npaBHHHHKy” , rge ce, ochm reoMeipnjcKHx h 
reoMexaHHHKHx KapaKTepncTHKa, 3agajy h ^ap^Hja^HH Koe^H^HjeHTH.

Taôe^a 5 KapaKTepncTHHaH nprnviep Bepn(l)HKaunje ayTopcKor nporpaivia y EXCEL-y 
ca npHMepoM oôjaB^eHHM y cBeTCKoj ^HTepaTypn

Tk= 12,19 kN/m3 Df= 0,8 m

fk= 35 deg Ck= 0 kPa

S/f= 0,6666l alpha= 0 deg

Tb= 14,19 kN/m3

V G k II 9GG kN VQk= 600 kN

=kGHG G kN =kQHQ 0 kN

MGkB= G kNm MQkB= 0 kNm

DA1-1 DA1-2 DA2 DA2* DA3

TG 1,35 1,00 1,35 1,35 1,35

TQ 1,5 1,30 1,50 1,50 1,50

Tf= 1 1,25 1,00 1,00 1,25

Tc= 1 1,25 1,00 1,00 1,25

TRv 1 1 1,4 1,4 1

gRh 1 1 1,1 1,1 1

B 1,62 2,08 1,8l 1,8l 2,29

L 1,62 2,08 1,8l 1,8l 2,29

eB= G 0 0 0 0

eL= G 0 0 0 0

B' 1,62 2,08 1,8l 1,8l 2,29

L' 1,62 2,08 1,8l 1,8l 2,29

A'= 2,6244 4,3264 3,4969 3,4969 5,2441

Gt= 29,l922 49,1133 39,6968 39,6968 59,531

mB= 1,50 1,50 1,50 1,50 1,50

=-oGV 1255,22 949,113 1268,59 939,69l 1295,3l

., Mod= G 0 0 0 0

V Q G­ Il 9GG l80 900 600 900
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-dQ
2

,dQHQ 0 0 0 0 0

SVd- 2155,22 1729,11 2168,59 1539,7 2195,37

SHd, SMd- 0 0 0 0 0

j'd- 35,00 29,26 35,00 35,00 29,26

c'd- 0,00 0,00 0,00 0,00 0,00

8d- 23,33 19,50 23,33 23,33 19,50

Nq- 33,30 16,92 33,30 33,30 16,92

Nc- 46,12 28,42 46,12 46,12 28,42

Ng- 45,23 17,84 45,23 45,23 17,84

bq- 1,00 1,00 1,00 1,00 1,00

bc- 1,00 1,00 1,00 1,00 1,00

bg— 1,00 1,00 1,00 1,00 1,00

Sq- 1,57 1,49 1,57 1,57 1,49

sc- 1,59 1,52 1,59 1,59 1,52

sg- 0,70 0,70 0,70 0,70 0,70

iq- 1,00 1,00 1,00 1,00 1,00

ic- 1,00 1,00 1,00 1,00 1,00

ig- 1,00 1,00 1,00 1,00 1,00

Sdoz- 823,55 403,95 622,71 622,71 419,93

Rd- 2161,32 1747,63 2177,55 2177,55 2202,14

Rd/Vd- 1,00 1,01 1,00 1,00 1,00

C o53upoM Ha H3HeceH0 y npeTxogHoj TanKu, y  ucTpa^HBaay he aKu,ernT 5hth 
cTaBÆeH Ha ynope^eaa „npaBHHHUKa” ca n n  3, npunaraHu h gucKyroBaHH caM0 
auxoBu pe3yHTaTu o5e35e^eHu h3 ucnyaeaa ycnoBa go5ujaaa hcthx gHMeH3Hja 
npeMa o5a npopanyHa. HaHMe, TpeTHpaHH cy TeMe^u caM^H Koju npHMajy BHme 
BpcTa cnynajeBa onTepeheaa pa3nuHHTux HHTeH3UTeTa h npegajy hx Ha tho nuje cy 
KapaKTepucTHKe MeaaHe. KaK0 5h ce o5yxBaTuna pa3nuHUTa peaHHa THa, 
npeTnocTaBÆeHo je  ga ce yrao yHyrpamaer Tpeaa Kpehe y  goMeHy 15-25-350, a 
K0xe3uja 0-10-20-30 kPa, Koje cy BpegHocTu oga5paHe npeMa oHUMa Koja Hajnemhe 
nocegyjy THa npucyTHa y peruoHy. HnaK, npaKTUHHo je u3BecH0 ga ce npu ManuM 
yraoBHMa Tpeaa Koju yxa3yjy Ha cna5o hochbo h ge^0pMa5unH0 tho, Mory 
oneKHBaTH Beha cneraaa. y  TaKBUM ycnoBUMa he rpaHHHHo cTaae ynoTpe5^HBocTu, 
a He hochbocth, 5hth MepogaBHo, na 5u ce Bpmuno no5o^maae THa hhh, naK, 
Meaao cucTeM ^yHgupaaa. Obo 5h goBeno go noMepaaa rpaHu^ ucTpa^uBaaa, 
35or nera ce pe3yHTaTu U3 hcthx Mory TpeTupaTu ca HemTo hhxom Ba^Homhy. 
TaKo^e, pa3MaTpaHa cy onTepeheaa noneB og ^mpuHHor go cno^eHux Koja 
o5yxBaTajy Koce cune u HanagHe M0MeHTe, 3agajyhu npuT0M u cTaHHa u KopucHa 
onTepeheaa. 3a cBaKu og TpeTupaHux cnynajeBa u ycnoBa, anropuraM npopa^yHa je:

34



- pa3MaTpa ce rao 6e3 Koxe3Hje

- y  thm reoMexaHHHKHM ycnoBHMa ce npopanyHaBajy noTpe6He (uH^eaepcKe, 
npaKTHHHo 3aoKpy^eHe) gHMeH3Hje TeMe^a npeMa „npaBHnHHKy”

- y  hcthm reoMexaHHHKHM ycnoBHMa ce, 3aTHM, npopanyHaTe gHMeH3Hje 
TeMe^a npeMa „npaBHnHHKy” 3agajy Kao yna3Hu napaMeTap y n n  3

- BpmH ce Bapupaae n K  3a TaHreHc yraa Tpeaa yp cBe go ucnyaeraa ycnoBa o 
jegHaKocTH npopanyHcKnx cno^amaux onTepeheaa E d (V d)  u peaKu,uje raa 
R d, a 3aTHM h ga^e cMaauBaHu KaKo 6h ce rojegHanune hochbocth. TuMe ce 
go6ujajy gBe BpegHocTu 3a yv y  n n  3 3a jegaH reoMexaHHHKH ycnoB u cnynaj 
onTepeheaa

- ray ce, ga^e, 3agaje ogpe^ern Koxe3uja

- y  hobhm reoMexaHHHKHM ycnoBHMa (npu neMy ce 3agp^aBa hcto xpeae) ce 
npopanyHaBajy noTpe6He guMeH3uje TeMe^a npeMa „npaBUHHUKy”

- nocTurHyTe guMeH3uje ce, nonyT reoMexaHHHKHx ycnoBa, 3agajy Kao yna3Hu u 
HenpoMeH^uBu napaMeTpu y n n  3

- npeTxogHo nocTurayra y9 y  n n  3 ce TaKo^e ogp^aBa KoHcTaHTaH

- Bapupa ce n K  3a Koxe3ujy yc goK ce He rojegmne npopa^yHcKe cuna u 
peaKu,uja (Rd/Vd=1,0), a ga^e u hochbocth adoz, mTo TaKo^e gaje gBe 
BpegHocTu 3a yc y  n n  3 3a jegaH reoMexaHHHKH cnynaj

- npopanyH ce HacTaB^a cBe goK ce Ha hcth HanuH He aHanu3upajy cbh 
npegno^eHu reoMexaHHHKH ycnoBu 3a KoHKpeTaH cnynaj onTepeheaa

- Ha TaKaB HanuH go6Hhe ce MHomTBo pa3nuHHTux n K  3a Tpeae u Koxe3ujy

- onucaHu nocTynaK ce npoBogu 3a cBaKu nojeguHanHu cnynaj onTepeheaa.

H3 npuKa3aHe arnnroe je onuraegHo ga ce u3 ycnoBa rojegHaneaa 
^aKTopupaHux cnna u peaKu,uja, naK u y jegHocTaBHHM cnynajeBUMa onTepeheaa, 
go6ujanu ganeKo Behu n K  3a TaHreHc yraa Tpeaa og ohhx npenopyneHux. 3aTo ce y 
cTyguju, ca u,u^eM auxoBor npu6nu^aBafta HaKoH go6ujaaa noneTHux pe3ynTaTa, 
HacTaBHno ca cMaaHBaaeM n K  yv cBe go Hcnyaeaa ycnoBa ga ce npu hcthm 
guMeH3ujaMa TeMe^a go6uja ucTa hochboct. OBaj napaMeTap je, yocTanoM, go caga 
6uo og K^yHHor 3Haneaa 3a uH^eaepe. HnaK, oBaKo onpege^eHu „ceKyHgapHu” nK  
3a Tpeae Hucy 6unu og KopucTu Kog Koxe3uje jep ce ca cMaaeaeM y9, a THMe 
noBehaaeM ynemña Tpeaa y  guMeH3uoHupafty TeMe^a, jaB^a noTpe6a og Beher nK  
3a Koxe3ujy. 36or Tora je  y  anropuTMy 3a ogpe^uBaae yc KopumheH npBogo6ujeHu 
nK  3a yrao Tpeaa, xj. onpege^eH u3 ycnoBa Rd/Vd=1, rge cy R d u Vd npopanyHcKe 
peaKTHBHe cnne u onTepeheaa. fteH n K  ce Tpa^uo u3 ycnoBa Rd/Vd=1, Kaga ce 
go6uja npunuHHo bhcokh nK, Koju je  ga^e cHu^aBaH go ucnyaeraa ycnoBa o 
rojegHaneay hochbocth: cBe to y3 3agp^aBaae hcthx guMeH3uja TeMe^a!
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Hmne, y  noneTHUM ^a3aMa aHanu3a npunuKOM npopanym hochbocth no 
„npaBHHHHKy” , 5unu cy ycBojeHH cpegau n K  3a yrao Tpeaa h KOxe3Hjy y  H3Hocy og 
1,50 h 2,50, ogroBapajyhe, goK cy ce y  npopa^yHcKHM nocTy^HMa yHocune 
npenopyneHe BpegHocTH. MeÇyruM, y  OBaKBHM OKonHocTUMa cy gHMeH3Hje TeMe^a 
go5HjeHe no „npaBunHHKy” , h3 ycnoBa ucnyaeaa 3axTeBa ga Rd/Vd=1, 5une MHoro 
Behe og ohhx Koje cy ce go5ujane Kao noTpe5He no nocTy^HMa (npunor 2). Obo je, 
npeMa rope onucaHOM anropumy, 3axTeBano h ageKBaTHO Behe n K  y  n n  3. Ochm 
bhcokhm n K  3a nCO, HeonxogHe gHMeH3Hje no „npaBunHHKy” cy 5une Behe og 
ohhx no AHeKcy h 35or bhcokhx nK  3a cnoaarnHa onTepeheaa.

y3 3agp^aBaae n K  3a onTepeheaa npegno^eHux y AHeKcy A, ypaÇeH je 
npopanyH 3a TeMeÆ KojH ^mpuHHO npeHocH caMO BepTHKanHy cTanHy cuny y 
H3Hocy og 400 kN, a KojH je ^yHgupaH y pa3nuHHTHM reoTexHHHKUM ycnoBHMa. npH 
tom, cuna je  TpeTHpaHa Kao HenoBo^Ha. KaKo je  Beh HaBegeHo, gHMeH3Hje cy 
ogpe^HBaHe npeMa „npaBunHHKy” , anu npH Kopumheay n K  y H3Hocy og 1,50 h 2,50 
3a TaHreHc yrna Tpeaa h KOxe3Hjy. H3 ycnoBa rojegmneaa npopanyHcKux pea^uja 
h gejcTBa, a ga^e h hochbocth, ogpe^HBaHu cy noTpe5HH n K  3a Tno KaKO 5h ce h 
Kog npopa^yHa ca nocTynKOM 3 3agp^ane HcTe gHMeH3Hje. nogceTHMO ga je to 
ochobhh h KÆyHHH 3axTeB y aHanu3u. OBa aHanu3a je o3Hanem Kao npopanyHcKu 
cnynaj 1 (nC  1), a 3a a y  cy go5ujeHH cnegehu noTpe5HH nK, h3 Kojnx cy H3BegeHe h 
aHxoBe cpegae BpegHocTH:

Taöe^a 6 npopanyH nK  3a npopanyHCKH c^ynaj 1 npn F^=1,50 h Fc=2,50
VGk=400 kN VQk=0

i
Yi
Rd/Vd d̂oz

15 1,55 1,38
25 1,69 1,55
35 1,65 1,53

Yi, sred 1,63 1,48l

H3 OBe aHanroe je OHurnegHO ga ce npHMeHOM npocenHux n K  npH npopanyHy 
npeMa „npaBunHHKy” , 5e3 o53Hpa Ha to Koju ce ycnoB Te^u HcnyHHTH: ga nn 
H3jegHanaBaae cnna unu hochbocth, go5ujajy noTpe5HH n K  MHoro Behu og 
npegno^eHHx. ^pacTHHHO ogcTynaae noTpe5HHx nK  3a Tpeae og npegno^eHux y 
EK l  npunuKOM npHMeHe cpegaux BpegHocTH gaTnx y „npaBnnHHKy” , h to y 
HajjegHocTaBHHjeM cnynajy onTepeheaa (BepTHKanHa cnna cTanHor h ^mpuHHor 
genoBaaa), HaBogn ga je  no^eÆHO pa3MOTpnTH h gpyre MoryhHocTH. HMajyhn y 
Bngy ga ce n K  3a nCO y „npaBnnHHKy” Hana3e y  mupoKOM goMeHy (1,20-1,80 h 
2,0-3,0), npucTynuno ce hobhm npopanyHHMa, Me^yruM ca MHHUManHUM H3HocuMa 
nK: 1,20 h 2,0. Anu, npopanyHH h ynopeÇeaa cy noKa3anu ga cy ce h y  obom 
cnynajy no „npaBunHHKy” go5ujane Behe gHMeH3uje og ohhx onpege^eHux npeMa
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pa3OTHHTHM n n  rge cy npuMeaeHe npenopyneHe BpegHocTH nK. HacTaBHBmH 
ga^e, Tj. ga go5ujeHe gHMeH3Hje no nn3 5ygy KoH3ucTeHTHe ca OHHMa Beh 
npopa^yHaTHM npeMa „npaBunHuKy” npnMeHoM MHHHManHnx ^aKTopa, anu u 
ucnyaeaeM gpyror ycnoBa - ga hochbocth 5ygy jegHaKe, onpege^uBaHu cy 
„ceKyHgapHn” nK. 3a onncaHH TeMeÆ, npn^uKoM npuMeHe mhhhmanHnx nK  u3 
„npaBHtfHHKa” , go5njajy ce cnegehu noTpe5HH n K  Koju ucnyaaBajy KpnTepnjyMe:

Taôe^a l  npopanyH nK  3a nC  1 npn F^=1,20 h Fc=2,00
VGk=400 kN VQk=0

i
Ti
Rd/Vd d̂oz

15 1,36 1,23
25 1,33 1,23
35 1,28 1,21

Ti, sred 1,323 1,223

H3 npnKa3aHor ce Mo^e 3aKÆynuTu ga npuMeHoM MHHHManHnx Koe^u^ujeHaTa 
npnnnKoM npopanym npeMa „npaBH^HHKy” gona3u go oceTHor npu5nu^aBafta 
npoceHHHx noTpe5Hux nK  3a TaHreHc yraa Tpeaa y  n n  3 oHUMa npegno^eHHM y 
EBpoKogy 7. Obo yonaBaae yxa3yje ga ucTe Tpe5a kophcthth y  npopa^yHHMa. Hcto 
je  onpaBgaHo jep ce nomTyjy npegno3u y „npaBH^HHKy” na HeMa ogciynaaa og 
gocagamae npaKce u o5nHaja guMeH3uoHupaaa, a KopucHo je 35or Maaer u He 
tohhko ynag^uBor pa3nuKoBaaa og npegno^eHux nK  y EK 7. HaBegeHu 3aKÆynaK 
je  og noce5Hor 3Haneaa u npuMeauBaH je ga^e y  cbum cnegehuM npopanyHuMa 3a 
onpege^uBaae noTpe5Hux nK.

HapegHu je  aHanu3upaH TeMeÆ mTo npeHocu 3a 50 % Behy cuny Koju 
npegcTaBÆa nC 2, a pe3ynTaTu noTpe5Hux n K  cy npnno^eHu y cnegehoj Ta5enu:

Taôe^a 8 npopanyH nK  3a yrao Tpe&a y npopanyHCKOM c^ynajy 2
VGk=600 kN VQk=0

i
Ti
Rd/Vd d̂oz

15 1,38 1,23
25 1,35 1,25
35 1,31 1,23

T i, sred 1,347 1,237

Moæe ce npuMeTuTu ga npunuKoM oceTHujer noBehaaa cno^amaer cTanHor 
BepTHKanHor HenoBoÆHor onrepeheaa He gona3u u go Beher nopacTa npocenHor nK.
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npuKa3aHH Koe^HuujeHTH cy ucKopumheHH y ga^oj pa^yHH^H KaK0 5u ce 3a 
hcth cnynaj onTepeheaa onpegenunu ye. npuT0M cy npuMeauBaHu ohh onpege^eHu 
H3 ycH0Ba npu5nu^Hor rojegmneaa npopanyHcKe cune hochbocth h cno^amaer 
onTepeheaa (R d/Vd- 1 ) .  Chhhho Kao u Kog Tpeaa, n K  3a K0xe3ujy je  hhhuhjaHH0 
ogpe^HBaH U3 ucTor ycnoBa, npu neMy ce hochboct npopanyHaBa U3 pegyK0BaHux 
nCO, a onTepeheae yBehaBa ca ogroBapajyhuM npey3eTUM nK. 3aTUM ce ga^e 
HacTaBHHo ca cHH^aBaaeM nK  go rojegmneaa hochbocth, a y3 3agp^aBaae 
guMeH3uja npopa^yHaTux npeMa „npaBHHHUKy” .

Taöe^a 9 npHMeHa aoönjeHHx n K  3a Tpe&e npn^HKOM ogpe^HBafca n K  3a Koxe3njy 
3a nC 2

VGk-600 kN VQk-0

*
Y* Yc (c-10 kPa) Yc (c-20 kPa) Yc (c-30 kPa)
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,38 1,23 2,15 1,44 2,03 1,55 2,01 1,57
25 1,35 1,25 1,82 1,23 1,95 1,38 1,88 1,41
35 1,31 1,23 1,91 1,02 1,75 1,21 1,73 1,31

Ysred 1,347 1,237 1,96 1,23 1,91 1,38 1,873 1,43

Ysred (Tc (Rd/Vd))-  1,914 Ysred (Yc (̂ doz))-  1,347

H3 npopa^yHaTux cpegaux BpegHocTu n K  3a K0xe3ujy je  jacHo Bug^uBa 
auxoBa ropa^ern MeÇyco5m pa3HUKa, a jom Bume y ogHocy Ha npegno^eHy (1,25).

KaK0 5u ce yBogHHu u onmTuju cnynajeBH onTepeheaa, HaK0H pa3MaTpaaa 
caM0 cTaHHux, y  nC 3 ce npucTynuno yKÆynuBaay u KopucHHx gejcTBa. ycnyT 5u 
ce npaTuo pa3Boj noTpe5Hux nK, Kao u yTHu,ajHux ^aKTopa Ha aux:

Taöe^a 10 npopanyH nK  3a yrao Tpe&a y nC 3
VGk-600 kN VQk-200 kN

*
Y*
Rd/Vd d̂oz

15 1,37 1,23
25 1,35 1,26
35 1,31 1,24

Y*, sred 1,343 1,243

^ogaBaaeM npoMeHÆHBor onTepeheaa gona3u go MUHUMaHHe npoMeHe nK, 
Koja je, MeÇyTHM, Kao mT0 ce M0^e BugeTu y Ta5enu 11, u3pa^eHuja Kog K0xe3uje.
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Taöe^a 11 npuMeHa aoönjeHHx n K  3a Tpe&e npn^HKoM ogpe^HBa^a n K  3a Koxe3njy
y n c  3

VGk=600 kN VQk=200 kN

9
Y9 Yc (c=10 kPa) Yc (c=20 kPa) Yc (c=30 kPa)
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,37 1,23 2,13 1,49 2,03 1,6 2,07 1,62
25 1,35 1,26 2,15 1,28 1,95 1,42 1,98 1,47
35 1,31 1,24 2,26 1,09 2,11 1,27 1,79 1,31

Ysred 1,343 1,243 2,18 1,287 2,03 1,43 1,947 1,467

y9, sred 1,293 Ysred (Yc (Rd/Vd))= 2,052 Ysred (Y c (̂ doz))= 1,394

npeMa paHHje H3HeT0M hhhhho ce ga he ogpe^HBaae noTpe5Hor n K  3a xpeae 
5hth H3a30BH0. Beh obh npopanynn Kog K0xe3Hje h pe3ynTaTH Kojn cy y  H3y3eTH0 
mnp0K0M gHjana30Hy, HajaBÆyjy ga he h ogpe^HBaae yc 5hth He Maae 3axTeBH0. 
n0H0B0 ce Kao noce5H0 npo5neMaTnnaH jaBÆa aeroB BeoMa bhcok h3hoc go5HjeH h3 
ycnoBa npn5nn^He jegHaKocTH npopanyncKnx pea^nja h gejcTBa, na Kao TaKaB h 
pa3HHK0Baae og npegno^eHnx n K  y EK 7. MnaK, 3HanajaH je nogaTaK ga ce npeMa 
ncnyaeay ycnoBa o rojegm neay hochbocth go5njajy npuMeTHo Hn^e npocenHe 
BpegHocTH n y  paHry ynopegÆHBocTn ca npegno^eHHM nK.

npaKTHHHo ce y  CBaK0M K0HCTpyKTHBH0M cucTeMy npeKo CTy5oBa Ha TeMe^e 
npegajy n TpaHCBep3anHe cnne, na je y  cnegeheM npopanyncK0M cnynajy aHanronpaH 
y ra ^ j npncycTBa xoproomanHe TpajHe cnne Ha BpegHocTn nK. npopanyncKH 
cnynaj 4 npegcTaBÆa ynpaBo npomnpeae npeTxogHor ca gogaBaaeM TaKBe cnne. 
Kao mT0 ce Mo^e BngeTH U3 cnegehe Ta5ene, rge cy, nopeg noTpe5Hnx n K  3a 
pa3HHHHTe nCO, gogaTe n mnpnHe TeMe^a, BpegHocTH n K  go^HBÆaBajy npoMeHy:

Taôe^a 12 npopanyH nK  y npopanyHCKoM c^ynajy 4
VGk=600 kN VQk=200 kN HGk=100 kN

9
Y9 B Yc (c=10 kPa) B Yc (c=20 kPa) B Yc (c=30 kPa) B
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,4 1,26 5,5 2,14 1,5 3,85 2,15 1,63 3,1 2,13 1,65 2,65
25 1,37 1,28 2,95 2,16 1,32 2,4 2,1 1,49 2,05 2,03 1,52 1,8
35 1,34 1,26 1,7 1,94 1,09 1,45 2,07 1,28 1,3 1,88 1,34 1,15

Ysred 1,37 1,27 2,08 1,30 2,11 1,47 2,01 1,50

y9, sred 1,32 Ysred (Yc (Rd/Vd))= 2,07 Ysred (Yc (̂ doz))_ 1,42

Pe3ynTaTH cy npnKa3aHn y  gnjarpaMCK0M o5nnKy Ha goauM cnnKaMa. Ha 
an^ncHy ocy ce HaHoce TpeTnpaHn nCO, a Ha opguHaTHy noTpe5Hn nK  
npopanynaTH U3 ncnyaeaa ycnoBa R d/Vd nnn rojegHaneaa hochbocth npeMa
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„npaBHnHHKy” h npenopyuu y EK l .  Ha BHMa ce BU3yenHo naKme Mory npHMeTHTH 
TeHgeH^Hje pa3Boja Koe^^HjeHaTa.

1,45

1,4

p1,35

£ 1,3 (0
®1,25

0

Rd/Vd

sPrav=sNA

5 10 35 4015 20 25 30

phi [deg]

CiHKa 1 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  4

3a yrao Tpeaa ce Moæe BHgeTH ga h3 ycnoBa rojegmneaa pegyKoBaHe 
hochbocth h ^aKTopnpaHor onrepeñeaa nociojn Te^ae onagaaa noTpe5Hor n K  ca 
nopacTOM yraa. H3 ycnoBa rojegmneaa hochbocth ce, ca gpyre cipaHe, He jaB^ajy 
Beña ogciynaaa, 5e3 o53Hpa Ha npoMeHy yraa. y  gpyroHaBegeHoj CHTya^HjH 
npoceHHa BpegHocT n K  o^nnnpa y 5nn3HHn npegno^eHnx nK  y EBpoKogy l.

Rjd/Vd phi=1S 

BPrav=ïMA phN1S 

Rjd/Vd phi=25 

BPrav=iMAphi=25 

Rjd/Vd phi=3S 

BPrav=iMAphi=35

C^HKa 2 TeHfleH^Hja pa3Boja nK  3a Koxe3njy y nC 4

Kog Koxe3Hje ce Moæe npHMeTHTH ga mio je Maan yrao Tpeaa, to je  Beñu 
noipe5HH Ye, anu je  pa3nuKa H3Me^y n K  3a pa3nnHHTe Koxe3Hje -  Maaa. HnaK, 5e3 
o53Hpa ga nu ce 3agp^aBa hcth yrao Tpeaa a Meaa Koxe3Hja, nnn ce pa3MaTpa HcTa 
Koxe3Hja a Bapupa yrao, Hajnemñe HHje Moryhe Hahn onmTy 3aBHcHocT npoMeHe nK. 
HnaK, y  napnujanHHM ycnoBHMa ce TeHgeH^Hja Mo^e HacnyTHTH, a nojegHHa 
noKanHa ogciynaaa Ha gnjarpaMHMa gyryjy ce ncKÆynnBo 3aoKpy^HBaay 
gHMeH3Hja TeMe^a tokom ogpe^HBaaa noTpe5HHx napnujanHnx Koe^H^HjeHaTa.

y  nC 5 ce iperapa cnynaj onrepeñeaa Kaga yMecio ipajHe genyje noBpeMeHa 
xopH3oHTanHa cuna. AHanH3e cy noKa3ane ga gona3H go 3HanajHnje npoMeHe 
nojegnHaHHHx nK, ann ucia ogcycTByje Kog npocenHnx n Kog gnMeH3nja TeMe^a. 
HauMe, y  obom nC  go5njajy ce pe3ynTara Kojn cy gone npnKa3aHn.
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TaSe^a 13 npopanyH n K  y npopanyHCKOM c^ynajy 5

VGk=600 kN VQk=200 kN HQk=100 kN_________________

Y+ B Yc (c=10 kPa) B Yc (c=20 kPa) B Yc (c=30 kPa) B

f Rd/Vd sgo3 Rd/Vd sgo3 Rd/Vd sgo3 Rd/Vd sgo3
15 1,41 1,27 5,6 2,23 1,51 3,95 2,16 1,64 3,15 2,06 1,65 2,65
25 1,38 1,28 3 2,19 1,3 2,45 1,96 1,47 2,05 2,09 1,52 1,85
35 1,35 1,27 1,75 2,13 1,14 1,5 1,88 1,31 1,3 2,04 1,38 1,2

Ysred 1,38 1,27 2,18 1,32 2,00 1,47 2,06 1,52

Y+, sred= 1,33 Ysred (Yc (Rd/Vd))= 2,08 Ysred (Yc (̂ doz))= 1,44

phi [deg]

CiHKa 3 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  5

01 (0 
£
£(0

3
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2

1.5 

1

0,5

0
10 20 

c [kPa]

30 40

-Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

Rd/Vd phi=35 

sPrav=sNA phi=35

C^HKa 4 TeHfleH^Hja pa3Boja nK  3a Koxe3njy y nC 5

06hhk gujarpaMa noKa3yje ga rope HaBegeHa caraegaBaaa 3a TeHgeH^Hjy 
pa3Boja HHTeH3HTeTa n K  Ba^e y  obom, arn h y  cnegeñHM aHanronpaHHM nC.

npo6neMaTHKa y ra ^ ja  pa3nHHHrax HHTeH3HTeTa xoprooHTanHe cnne Ha 
BpegHoeTH Koe^^HjernTa je  pa3Maipam noMoñy nC 6. OBge je  xoprooHTanHa cura 
gBOCTpyKO noBeñaHa na HCTa gocra^e h3hoc noBpeMeHe BepTHKanHe cnne h ipeñHHy 
CTanHe BepTHKanHe cnne. ynope^yjyñH nocTHrHyTe pe3ynraTe ca OHHMa y nC 4, 
ycTaHOB^eHO je ga aeHHM pacTOM gona3H h go npnpacTa nK, mTO ce Ta6enapHo h 
gujarpaMCRH Mo^e BHgeTH Mano HH^e.

0
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TaSe^a 14 npopanyH n K  y npopanyHCKOM c^ynajy 6

VGk=600 kN VQk=200 kN HGk=200 kN_________________

Y+ B Yc (c-10 kPa) B Yc (c-20 kPa) B Yc (c=30 kPa) B
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,44 1,29 6,15 2,24 1,54 4,35 2,22 1,69 3,5 2,21 1,75 3
25 1,42 1,32 3,4 2,16 1,35 2,75 2,12 1,53 2,35 2,01 1,56 2,05
35 1,36 1,29 1,95 2,46 1,29 1,7 2,22 1,44 1,5 2,13 1,48 1,35

Ysred 1,41 1,30 2,29 1,39 2,19 1,55 2,12 1,60

Y+, sred= 1,35 Ysred (Yc (Rd/Vd))- 2,20 Ysred (Yc (̂ doz))= 1,51

a
£
E<C

phi [deg]

C^HKa 5 TeHgeHunja pa3Boja n K  3a Tpe^e y nC  6

o■(0
£
£
ra
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1

0,5

0
0 10 20 30 40

Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

Rd/Vd phi=35 

sPrav=sNA phi=35c [kPa]

C^HKa 6 TeHgeHunja pa3Boja nK  3a KOxe3Hjy y nC 6

H3 npHKa3aHHx npHMepa HHje TemKO 3aK^yHHTH ga cy rope o6pa^eHHM nC 
o6yxBaheHe eKCipeMHHje nojaBe y  BHcoKorpagaH, goK peanHHjn CBaKaKO yK^ynyjy h 
HanagHe MOMeHTe. Ako ce y  npopanyHCKOM cnynajy 7, yMecTO xoproomanHe cnne, 
yHece CTanHH HanagHH MOMeHaT, noipe6HH n K  3a yrao ipeaa h KOxe3Hjy he 
go^HBeTH npoMeHy. Ahh, OHa he 6hth y  6na^eM o6nHKy Hero 3a cnynaj Kaga ce goga 
CHna;
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Taöe^a 15 npopanyH n K  y npopanyHCKOM c^ynajy l

VGk=600 kN VQk=200 kN MGk=l00 kNm_______________

i
Ti B Tc (c=l0 kPa) B yc (c=20 kPa) B Tc (c=30 kPa) B
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,36 1,24 5,05 2,2 1,49 3,6 2,12 1,6 2,9 2,1 1,62 2,5
25 1,34 1,25 2,75 2 1,26 2,25 2 1,41 1,95 2,01 1,44 1,75
35 1,31 1,23 1,65 1,64 1 1,4 1,67 1,14 1,25 1,73 1,24 1,15

Tsred 1,34 1,24 1,95 1,25 1,93 1,38 1,95 1,43

Ti, sred= l ,29 Tsred (7 c (Rd/Vd))= l ,94 Tsred (7 c (̂ doz))= l ,36

1,4

ih
p

1,35

CB
E
E<0

g

1,3

1,25

1,2
o

Rd/Vd

sPrav=sNA

1o 2o 3o 4o

phi [deg]

CiHKa l  TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  l

c
■ a
£
£ara

2.5 

2

1.5 

1

o,5

o
o 1o 2o 30 4o

Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi =25 

sPrav=sNA phi=25 

Rd/Vd phi =35 

sPrav=sNA phi=35c [kPa]

C^HKa 8 TeHfleH^Hja pa3Boja nK  3a Koxe3njy y nC l

Chhhho Kao u y  npeTxogHoj Bapuja^uju uHTeH3uTeTa xoproomanHux cma ca 
npuMepoM o5paÇeHuM y npopa^yHcKoM cnynajy 8, TpeTupaH je  y ru ^ j npoMeHe 
BpegHocTu HanagHor MoMeHTa. npu gBocTpyKoM npupacTy cTanHor HanagHor 
MoMeHTa, noTpe5Hu MaTepujanHu n K  3a npuMeHy y npopanyHcKoM nocTynKy 3 3a 
ucnyaeae 3axTeBa o npu5nu^Ho jegHaKHM guMeH3ujaMa TeMe^a npopanyHaraM 
npeMa „npaBunHuKy” u EBpoKogy 7 u3Hocunu 5u:
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TaSe^a 16 npopanyH n K  y npopanyHCKOM c^ynajy 8

VGk=600 kN VQk=200 kN MGk=200 kNm________________

B

M
0=1Oc Pa) B Yc (c=20 kPa) B Yc (c=30 kPa) B

Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz
15 1,37 1,23 5,2 2,19 1,46 3,75 2,11 1,57 3,05 2,09 1,59 2,65
25 1,34 1,25 2,9 2,02 1,23 2,4 1,99 1,37 2,1 1,81 1,39 1,85
35 1,28 1,21 1,75 1,93 1,03 1,55 1,8 1,2 1,4 1,8 1,28 1,3

Ysred 1,33 1,23 2,05 1,24 1,97 1,38 1,90 1,42

Y+, sred= l,28 Ysred (Yc (Rd/Vd))“ 1,97 Ysred (Yc (̂ doz))= 1,35

ai(0
E
£(O

Rd/Vd

sPrav=sNA

phi [deg]

CiHKa 9 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  8

o
■<0
E
E<0

Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi =25 

sPrav=sNA phi=25 

Rd/Vd phi =35 

sPrav=sNA phi=35
c  [k P a ]

CiHKa 10 TeHfleH^Hja pa3Boja n K  3a Koxe3njy y nC  8

H3 nope^eaa pe3ynTaTa goÓHjeHHx 3a nC 7 h nC 8, MO^e ce npHMeTHTH ga ca 
gogaBaaeM HanagHor MOMeHTa h aeroBHM noBehaaeM, n K  He go^HB^aBajy 
H3pa^eHHjy npoMeHy. HanpoTHB, ogcycTBO xoproomanHe cnne h npncycTBO 
MOMeHaTa n03HTHBH0 yrane Ha npHÓnH^aBaae noHy^eHHx h noxpeÓHHx nK. 
3aHHM^HBO je ga y  cbhm HcnHTHBaHHM cnynajeBHMa onrepeñeraa, y$ H3 ycnoBa 
R dV d=1 onaga ca pacTOM yraa. Kog KOxe3Hje ce, y  cnynajeBHMa ca MOMeHTHMa, Mory 
pa3HHKOBaTH gBe Te^geH^Hje: npn KOHcTaHTHOM yrny ipeaa ca nopacTOM KOxe3Hje 
pacTe h n K  y ycnoBHMa rojegHanaBaaa hochbocth, goK npn rojegHanaBaay cnne
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npHMexHO je onagaae BpegHOCTH nK. 3agae ce y  oôa ycnoBa BHgH Kaga je  KOxe3Hja 
KOHCTaHTHa a yrao pacTe, Koja je nojaBa napanenHa npo^cy CMaaeaa

MeÇyTHM, HajnemhH ycnoBH y npaKcn cy Kaga Ha TeMeÆ HcToBpeMeHo genyjy h 
BepTHKanHe h xoproomanHe cnne, Kao h HanagHH MoMeHTH. Taga je eBHgeHTHo ga 
gona3H go oceTÆHBHjer nopacTa nK  y  ogHocy Ha ogcycTBo xoproomanHHx cnna. 
Obo BogH Ka âhxobom yga^aBaay og npegno^eHHx y  EK 7, a Mo^e ce geTaÆHo 
BHgeTH y goaoj TaôenH rge cy npHKa3aHH pe3ynTaTH h3 oôpaÇeHor npopa^yHcKor 
cnynaja 9:

Taôe^a 17 npopanyH nK  y npopanyHCKOM c^ynajy 9
VGk=600 kN VQk=200 kN HGk= 100 kN MGk= 100 kNm________________________________

*
Y* B Yc (c=10 kPa) B yc (c=20 kPa) B

Yc (c=30 kPa)
B

Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz
15 1,39 1,26 5,6 2,22 1,52 4 2,2 1,64 3,25 2,07 1,64 2,75
25 1,37 1,28 3,1 2,19 1,31 2,55 2,1 1,45 2,2 2,02 1,51 1,95
35 1,34 1,25 1,8 1,89 1,01 1,6 1,68 1,17 1,4 1,82 1,24 1,3

Ysred 1,37 1,26 2,10 1,28 1,99 1,42 1,97 1,46

Y*, sred= 1,32 Ysred (Yc (Rd/Vd))= 2,02 Ysred (7c (̂ doz))= 1,39

hpICQ
£
£<0g

Rd/Vd

sPrav=sNA

phi [deg]

C^HKa 11 TeHfleH^Hja pa3Boja nK  3a Tpe&e y nC 9

c
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c [kPa]

30 40

Rd/Vd ph i = 15

sPrav=sNA
ph i=15 
Rd/Vd ph i =25

sPrav=sNA
phi=25 
Rd/Vd ph i =35

sPrav=sNA
phi=35

CiHKa 12 TeHfleH^Hja pa3Boja n K  3a Koxe3njy y n C  9

0
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HaBegeHe TeHgeH^Hje u3Hoca BpegHocTu n K  ce Mory npuMeTUTu u noTBpguTu 
y cbhm npuKa3aHHM Ta5enaMa rge ce TpeTupajy pa3nHHHTH cnynajeBu onrepeheaa 
KojuMa ce Te^uno ga ce o5yxBaTe Moryñu npuMepu u3 npaKce. y  nC 10 TpeTupaH je 
y r a ^ j gBocTpyKor noBehaaa u3Hoca cTanHor HanagHor MOMeHTa:

Taöe^a 18 npopanyH nK  y npopanyHCKOM c^ynajy 10
VGk=600 kN VQk=200 kN HGk=100 kN MGk=200 kNm________________________________

*
Y* B 7c (c=10 kPa) B Yc (c=20 kPa) B

Yc (c=30 kPa)
B

Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz
15 1,39 1,25 5,7 2,16 1,51 4,1 2,12 1,6 3,35 2,09 1,64 2,9
25 1,36 1,27 3,2 2,06 1,31 2,65 1,97 1,43 2,3 1,88 1,45 2,05
35 1,31 1,24 1,95 1,73 1,05 1,7 1,82 1,2 1,55 1,62 1,24 1,4

Ysred 1,35 1,25 1,98 1,29 1,97 1,41 1,86 1,44

Y*, sred= 1,30 Ysred (7 c (Rd/Vd))= 1,94 Ysred (7 c (̂ doz))= 1,38

(0
E
E(0

g

Rd/Vd

sPrav=sNA

phi [deg]

CiHKa 13 TeHfleH^Hja pa3Boja nK  3a Tpe&e y nC 10
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0
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c [kPa]

30 40

-Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

Rd/Vd phi=s5 

sPrav=sNA phi=s5

C^HKa 14 TeHfleH^Hja pa3Boja n K  3a Koxe3njy y n C  10

0

46



M3 go caga npHKa3aHHx pe3ynTaTa onnraegHo je ga npncycTBo HanagHHx 
M0MeHaTa, 5e3 o53upa Ha npnpogy (xpajHH nnn noBpeMeHH) h HHTe3HTeT, n03HTHBH0 
yrane Ha npoMeHy. HaBegeHo je 3aKÆyneH0 jep CMaayje ^ap^Hja^He Koe^HU,njeHTe, 
ann He tohhko Ha 0He 3a yrao Tpeaa, kohhko Ha 0He 3a K0xe3Hjy. Mcto ce noKa3yje h 
y  nC 11 Kaga ce y  aHanron yKÆynyje h kophchh HanagHH M0MeHaT y n0n0BHHH0M 
H3H0cy og 0H0ra 3a TpajHH HanagHH M0MeHaT:

Taöe^a 19 npopanyH nK  y npopanyHCKoM c^ynajy 11

VGk=600 kN VQk=200 kN HGk=100 kN MGk=200 kNm______________ MQk=100 kNm

*
Y* B Yc (c=10 kPa) B Yc (c=20 kPa) B Yc (c=30 k]Pa) B
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,39 1,25 5,8 2,18 1,48 4,25 2,13 1,6 3,5 2,08 1,63 3,05
25 1,36 1,27 3,35 2,02 1,28 2,8 1,92 1,4 2,45 1,82 1,41 2,2
35 1,3 1,23 2,1 1,62 1,01 1,85 1,69 1,13 1,7 1,76 1,23 1,6

Ysred 1,35 1,25 1,94 1,26 1,91 1,38 1,89 1,42

Y*, sred= 1,30 Ysred (Yc (Rd/Vd))= 1,91 Ysred (Yc (̂ doz))= 1,35

p
(Ó
£
£
(0

g

Rd/Vd

sPrav=sNA

phi [deg]

CiHKa 15 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  11
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S0 40

-Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

-Rd/Vd phi=35 

sPrav=sNA phi=35

C^HKa 16 TeHfleH^Hja pa3Boja n K  3a Koxe3njy y n C  11

0
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CnunaH y ra ^ j ce Beh K0HCTaT0Ba0 h 3a npncycTBO xopH3OHTanHux cuna: 
Bapupaae BpegHocTu nK  ca BapupaaeM auxoBor HHTeH3HTeTa. ftuxoB yHHHaK Tj. 
y r a ^ j npH HenpoMeaeHUM BepTHKanHHM cunaMa h HanagHHM MOMeHTHMa je 
TpeTupaH y  nC 12 h nC 13, Koju cy pe3ymaTH npHKa3aHH y cnegehuM gBeMa 
Ta6enaMa. KaKO ce MO^e BugeTu H3 npHKa3aHor, 3a pa3nuKy og „no3HTHBHor” 
yruyaja HanagHux MOMeHaTa Ha cHu^eae H3Hoca npocenHux nK, npHcycTBO h 
noBehaae H3Hoca xopH3OHTanHux cuna, 6uno ga cy cTanHe hhh noBpeMeHe, Bogu Ka 
noBefraay u3Hoca n K  h &hxobom yga^aBaay og npegno^eHux y EK 7.

TaSe^a 20 npopanyH nK  y npopanyHCKOM c^ynajy 12
VGk=600 kN VQk=200 kN HGk= 100 kN HQk=50 kN MGk=200 kNm MQk= 100 kNm

gf B Yc (c=10 k]3a) B k02iiGc Pa) B Yc (c=30 kPa) B

f Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd

15 1,41 1,27 6,15 2,24 1,53 4,50 2,07 1,60 3,65 2,07 1,63 3,20
25 1,38 1,28 3,55 1,97 1,27 2,95 1,97 1,40 2,60 1,92 1,45 2,35
35 1,33 1,25 2,25 1,85 1,02 2,00 1,65 1,15 1,80 1,79 1,20 1,70

Ysred 1,37 1,27 2,02 1,27 1,90 1,38 1,93 1,43

T̂ , sred 1,32 Tsred (Yc (Rd/Vd))= 1,95 Ysred (Yc (̂ doz))= 1,36

ra
E
Era

Rd/Vd

sPrav=sNA

phi [deg]

CiHKa 17 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC12
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0,00
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c [kPa]

30 40

-Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

-Rd/Vd phi=35 

sPrav=sNA ph i =35

C^HKa 18 TeHfleH^Hja pa3Boja n K  3a Koxe3njy y n C  12

0

48



Taöe^a 21 npopanyH n K  y npopanyHCKoM c^ynajy 13

VGk-600 kN VQk-200 kN HGk-100 kN HQk-100 kN MGk-200 kNm MQk-100 kNm

f
gf B Yc (c-10 kPa) B Yc (c-20 kPa) B Yc (c-30 kPa) B
Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz Rd/Vd d̂oz

15 1,44 1,30 6,50 2,13 1,51 4,70 2,08 1,64 3,85 2,14 1,71 3,40
25 1,39 1,30 3,75 2,17 1,31 3,15 2,02 1,45 2,75 2,02 1,53 2,50
35 1,35 1,28 2,40 1,67 1,04 2,10 1,91 1,20 1,95 1,81 1,29 1,80

Ysred 1,39 1,29 1,99 1,29 2,00 1,43 1,99 1,51

Ŷ , sred-  1,34 Ysred (Yc (Rd/Vd))_ 1, "  Ysred (Yc (̂ doz))_ 1,41

p
(ü
E
E(0

g

Rd/Vd

sPrav=sNA

phi [deg]

CiHKa 19 TeHfleH^Hja pa3Boja n K  3a Tpe&e y nC  13

01 (0 
E 
E (0 CT

Rd/Vd phi=15 

sPrav=sNA phi=15 

Rd/Vd phi=25 

sPrav=sNA phi=25 

Rd/Vd phi=35

c [k p a] -------- sPrav=sNA phi=35

C^HKa 20 TeHfleH^Hja pa3Boja nK  3a Koxe3njy y nC 13

^eTaÆHHjH H3BogH H3 CBHx npHKa3aHHx npopanyHa cy gaTH y npnnory 3.

Maga HHje npegMeT oBor HCTpa^HBaaa, 3aHHMÆHBo je gogara 3ana^aae ga 
CTaÖH^HocT TeMe^a Ha Knroaae npecTaje ga 6yge yrpo^ern hhm ce y  arnnroy goga 
HanagHH MoMeHaT. yocTanoM, Knroaae je MepogaBHo 3a gHMeH3HoHHpaae, ann He h 
3a H3Hoc napuujanHor Koe^HuujeHTa.

CarnacHo EK 7-1, 3a CBaKo gHMeH3HoHHpaae je noTpe6Ho H3BpmHTH aHanroe h 
hochbocth h ynoTpe6^HBocTH. MeÇyTHM, 3a penaTHBHo Mana omepeheaa, KaKBa cy 
KopnmñeHa y oBoj aHanH3H, rpaHHHHo cTaae hochbocth je oho Koje Komponnme 
gHMeH3Hje, goK je  npn BehHM omepeheaHMa ynoTpe6^HBocT Ta Koja hx gHKTHpa
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(Orr, 2008). y  EBpoKogy 7 je uH^opMaTUBHo noHy^eH nocTynaK 3a npopa^yH 
cneraaa 3a Koje je Ba^Ho nogceTHTH ga ce Bpme ca He^aKTopupaHUM nnaHoBUMa xj. 
ca auxoBUM KapaKTepncTHHHHM BpegHocTHMa. y  obom KoHTeKcxy go5po je  HaBecTH 
h 3ana^aae H3HeceHo y EK 7 ga Bumu n K  gonpHHoce h noBehaay ogHoca 
ynTHMaTHBHor u peanHor HanoHa ucnog TeMe^a. Jom Bume, aKo hcth npeMamu 3, 
oHga u3ocTaje noTpe5a og npopa^yHa cneraaa, mTo y5p3aBa npopa^yH KoHcipy^uje 
5e3 y ra ^ ja  Ha aeHy curypHocT.

,fl,o caga je, He yKÆy^yjyhu Bepu^uKauuje, 3a noTpe5e ogpe^uBaaa 
^ap^Hja^HHx Koe^H^HjeHaTa y pa3nuHUTUM ycnoBUMa onrepeheaa u raa ypa^eH 
BenuKu 5poj npopanyHa y KojuMa je  ucnuTaHo 13 pa3nuHUTux cnynajeBa. H3Bogu u3 
nocTurHyTux npocenHux pe3ynTaia ce Mory BugeTu y nperaegHoj Ta5enu 22.

^aöe^a 22 nper^eg H3HOca npoceHHHx n K  3a t peTHpaHe nC
üpopan.

Vg Vq Hg Hq Mg Mq Ï9 Ï9 Yc Yc
cnynaj RdIV d d̂oz RdIV d d̂oz
1 400 0 0 0 0 0 1,32 1,22 2,02 1,37
2 600 0 0 0 0 0 1,35 1,24 1,91 1,35
3 600 200 0 0 0 0 1,34 1,24 2,05 1,39
4 600 200 100 0 0 0 1,37 1,27 2,07 1,42
5 600 200 0 100 0 0 1,38 1,27 2,08 1,44
6 600 200 200 0 0 0 1,41 1,3 2,2 1,51
7 600 200 0 0 100 0 1,34 1,24 1,94 1,36
8 600 200 0 0 200 0 1,33 1,23 1,97 1,35
9 600 200 100 0 100 0 1,37 1,26 2,02 1,39
10 600 200 100 0 200 0 1,35 1,25 1,94 1,38
11 600 200 100 0 200 100 1,35 1,25 1,91 1,35
12 600 200 100 50 200 100 1,37 1,27 1,95 1,36
13 600 200 100 100 200 100 1,39 1,29 1,99 1,41

npoceK 1,36 1,26 2,00 1,39

H3 nocTurayrax nojeguHanHux npocenHux pe3ynTaTa npopanyHaiu cy u 
„rao5anHu” npocenHu ^ap^Hja^HH Koe^uuujeHTu. yon^uBo je  ga ce nojeguHanHu 
npoceHHu nK  3a yrao ipeaa u3 ycnoBa R dIV d=1 Kpehy og 1,32 go 1,41, a npocenHo 
oko 1,36, goK u3 ycnoBa rojegmnaBaaa hochboctu 1,22-1,30, a npocenHo 1,26. npu 
ucnyaaBaay HaBegeHux ycnoBa, ye ce Kpehy og 1,91 go 2,20, a npocenHo oko 2,00 Tj. 
1,35-1,51, a npoceHHo 1,39. npuToM, yKynHa npocenrn BpegHocT cbhx n K  je 1,50.

C o53upoM Ha auxoBo hcto nopeKno, anu u HeKUM acneKTUMa Koju he 5hth 
npuKa3aHu KacHuje y  pagy, Te^u ce ga ce ycBoju hcth h3hoc 3a n K  3a ipeae u 
Koxe3ujy. Me^yTUM, BenuKa pa3nuKa u3Me^y npocenHux BpegHociu nK  oie^aBa 
goHomeae ognyKe o 3aKÆynuBaay U35opa auxoBe BpegHociu. H3 npuKa3aHux
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Ta6ena BHgH ce ga je y r a ^ j npnpacTa ipeaa Ha gHMeH3Hje TeMe^a Behn og y ra ^ ja  
KOxe3Hje. npaKTHHHO, to 3HanH ga he ce gHMeronje TeMe^a 3HanajHHje cMaranra y 
ycnoBHMa Kaga ce Tpeae noBeha 3a 10 deg Hero y  CHTya^HjH Kaga ce KOxe3Hja 
noBeha 3a 10 kPa. Obo caraegaBaae HaBogH ga npnnHKoM H36opa ,,3ajegHHHKe” 
BpegHocTH n K  He Tpe6a MHoro ga ogcTyna og ohhx npopa^yHaTHx 3a Tpeae, Tj. 
Tpe6a ga rpaBHTHpa BHMa, goK ce Kog Koxe3Hje, Haroraeg, TaKBo ogcTynaae 
goHeKne Mo^e TonepncaTH. TaKo^e, npocenHe BpegHocTH 3a Tpeae cy penaTHBHo 
6nncKe Me^yco6Ho, goK cy oHe 3a Koxe3Hjy gncnep3He. HnaK, Tpe6a HMara y  BHgy ga 
je  jegHa og npocenHHx 3a Koxe3Hjy 6nncKa oHHMa 3a Tpeae, mTo gaje cyrecTHjy ga 
MepogaBHH 6ygy ynpaBo ohh npocenHH Koe^H^HjeHTH Koju cy nocraraym 3a Tpeae. 
TanHHje, ycBojeHa BpegHocT 3a n K  Tpe6a ga 6yge npe 6nn^e obhm ipHMa nK, Maga 
h He Mopa h3phhhto ga 6yge yHyTap anx. TaKo 6h 6ap goHeKne 6nna y  mupeM 
goMeHy oHe BpegHocTH Koja gpacTHHHo ogcTyna, ann Koja je, ca cBoje cTpaHe, 
nocTHrayTa H3 ycnoBa KojH je npenopyneH h npHMapaH y EK 7-1: R d/Vd=1. Obo 
gogaTHo orpaHHnaBa ogpe^HBaae noTpe6Hor H3Hoca napuujanHHx Koe^^njeHaTa.

^aKne, npnnHKoM geTepMHHHcaaa n K  Tpe6a o6yxBaTHTH h 3ana3HTH Bume 
ycnoBa. JegHH ce ogHoce Ha eKcTpeMHHje cnynajeBe, Kaga cy Koe^^njeHTH HemTo 
Behn og npocenHHx, a to je npeTe^Ho npnnHKoM npojeKTOBaaa TeMe^a Ha cna6oj 
ochobh h/hhh H3no^eHHx genoBaay h xoprooHTanHe cune. HnaK, y  npBoM cnynajy 
he, aKo ce He BpmH no6o^maae raa hhh npoMeHa ^yHgHpaaa, cacBHM H3BecHo, 
cneraae Tj. SLS gHKrapaTH gHMeH3Hje, goK je  y  gpyroM Knroaae, a He hochboct, 
MepogaBHo 3a gHMeH3HoHHpaae. CBaKaKo, Ty cy h cnynajeBH Kaga cy npncyTHH h 
HanagHH MoMeHTH. napane^Ho cBeMy ToMe Tpe6a HcnomToBaTH h npenopyKy ga nK  
6ygy jegHaKor H3Hoca. HMajyhn y  BHgy HaBegeHo y ropaHM pegoBHMa h nacycHMa, 
Kao h BpegHocTH y Ta6enn, npegna^e ce ga ce Kao BpegHocTH n K  3a Tpeae h 
Koxe3Hjy KojHMa 6h ce ^aKTopnpann nCO ycBojn h3hoc og 1,40. OBa BpegHocT je 
npH6nH^Ha oHoj npocenHoj 3a y$ Koja ce go6nja H3 ycnoBa rojegHaneaa cuna Tj. 
Rd/Vd=1, a HcTOBpeMeHo je h BeoMa 6nH3y, Tj. roToBo HcTa npocenHoj 3a yc Koja ce 
go6nja H3 ycnoBa rojegHaneaa hochbocth. TuMe ce, ycnoBHo, Mo^e HcnomToBaTH h 
KapHKHpaHH npHHHHn ncTor nopeKna, ann h ga ce oTBope gpyre MoryhHocTH.

OgcTynaae npenopyneHHx y$=yc=1,40, ann He y gpaMaTHHHoM H3Hocy, og ohhx 
npegno^eHHx y AHeKcy A  (y$=yc=1 ,25 ) je, Mo^e ce pehu, npn^e^KHBaHH h 6nnaHc h 
6anaHc. HaHMe, obo He caMo 36or Tora mTo cy gocagaman 6hhh ganeKo Bumu 
(npocenHH Tj. ohh Kojn cy Tpag^noHanHo Kog Hac KopnmheHH y reoTexHHHKoM 
npojeKToBaay cy h3hochhh 1,50 h 2,50), Kao h 36or Tora mTo cy y  aHanH3H 
KopnmheHe anxoBe mhhhmanHo go3Bo^eHe BpegHocTH ( 1,20 h 2,00), Beh h H3 
pa3nora mTo cy ycBojeHH nK  3a gejcTBa hh^h og ohhx y ,,HpaBH^HHKy” (1,35 h 1,50 
HacnpaM 1,60 h 1,80). ^aKne, h3hoc og 1,40 ncnyaaBa noTpe6e ga HcTOBpeMeHo 
6yge 6nH3y go 1,25, H3Me^y 1,20 h 2,00 h ga He ogcTyna MHoro og pyraHcKH 
ynoTpe6^aBaHor F$=1,50. yjegHo, ohh noKpHBajy h eBemyanHe npopanyHcKe 
rpemKe npojeKTaHaTa 36or nera je, noHeKag, no^e^Ho ga ce ypage h Tpag^noHanHH 
npopa^yHH. y  npnnor Hge h npoH3Bog H3Hoca n K  3a nCO: 1,4*1,4=1,96 mTo je 
6nH3y MHHHManHor rao6anHor ^aKTopa cnrypHocTH Kojn ce HeKaga Tpag^noHanHo
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kophctho npunuKoM npopanym hochbocth (2,0). HcTOBpeMeHO, to ogroBapa h 
npou3Bogy H3BopHo npegno^eHux nK  y EK 7-1: 1,25*1,6=2,0. TaKo^e, HemTo Bumu 
nK  og npegno^eHux y  EK 7 je noBo^Ho h ca acneKTa gyroTpajHor cneraaa Koje He 
gona3u go u3pa^aja y  TaKBHM ycnoBuMa. Ca Te Tawe Tpe6a HanoMeHyra ga je 
gocagamaa eBponcKa npaKca noKa3ana HemTo Behe cneraae KoHcTpyKu,uja Koje cy 
npopanyHaTe npeMa mhhhmanHuM nK. Ha Kpajy, oBaKaB h3hoc npenopyneHux 
^ap^ujanHux Koe^^njeHaTa y HamuM ycnoBuMa je  curypHo HeMHHoBaH c o63upoM 
ga ce u36op KapaKTepucTuHHux BpegHocTu nCO, reHepanHo y peruoHy, Bpmu, Ha 
^anocT, Ha ocHoBy Manor 6poja ucnuTuBaaa.

Bygyha eBemyanHa Kope^uja xj. cuHxpoHu3oBaHo cMaaeae u3Hoca ŷ  u yc ce 
Mo^e BpmuTu nocTeneHo u to TeK y ManuM u3HocuMa, anu caMo HaKoH 
Bumerogumae npaKTuHHe uHTeH3uBHe npoBepe (Simpson, 2008). npuToM je 
noTpe6Ho ga ce y  nepuogy og MuHuMyM Tpu roguHe Bpme napanenHu npopanyHu 
reoTexHuHKHx KoHcTpyKuuja npeMa hobum u npeTxogHuM MeTogaMa u npuKyn^ajy 
geTa^Hu ^oga^u o npojeKToBaHuM u u3BegeHuM KoHcTpy^ujaMa npeMa EK 7. Ty, 
npe cBera, cnagajy reoMexaHuHKu u ycnoBu onrepeheaa, Tun KoHcTpyKuuje, 
ycBojeHu yna3Hu napaMeTpu, reoTexHuHKu Mogen, n n , nK, go6ujeHu pe3ynTaTu, 
Mepeaa u cn. TaKo^e je HeonxogHo u ga ce Ha auMa Bpme ocMaTpaaa KaKo 6u ce 
Bepu^uKoBanu u eBemyanHo a^ypupanu n n  u nK, anu u yHanpegunu HyMepuHKu 
Mogenu. Obu ^oga^u he TaKo^e oMoryhuTu u HanpegHu hubo npuMeHe EK 7: MeTog 
ocMaTpaaa je  TpeHyrao aKTyenaH y HegaBHo 3anoneTuM ucTpa^uBaauMa Koja ce 
peanu3yjy y  Ey. H3 HaBegeHor pa3nora, eKcnepuMeHTanHa ucnuTuBaaa He Mory 
6utu MepogaBHa jep npegcTaB^ajy ugeanu3oBaHe ycnoBe u Mory noKpuTu caMo 
orpaHuneHu 6poj BpcTe onrepeheaa u BeoMa Manu 6poj Tna no nuTaay nCO. 
BenuKH 6poj pe3ynTaTa u3 ocMaTpaaa o6jeKaTa u noHamaaa KoHcTpy^uja je, nopeg 
paHuje HaBegeHor pa3nora, gonpuHeno ga ce cBojeBpeMeHo n K  3a Koxe3ujy ca 1,60 
cMaau Ha 1,25, ca npenopyKoM ga ce Bume na^ae o6paTu u36opy KapaKTepucTuHHe 
BpegHocTu! 36or Tora ce nojeguHe Kompone u Bepu^uKa^uje ga^e y  obom 
ucTpa^uBaay Bpme u Ha npuMepuMa o6jeKaTa npey3eTux u3 npaKce.

3.3. BepH$HKa^Hja ycBojeHux ^ap^HjanHHx Koe^^ujeHaTa

3.3.1. AHmumuHKU nocmynau

Ca npegno^eHuM Koe^u^ujeHTUMa cy rope npuKa3aHu npuMepu noHoBo 
aHanu3upaHu. Hctu cy KoHTponucaHu KaKo 6u ce npoBepuna pa3nuKa y  guMeroujaMa 
u3Me^y TeMe^a npopanyHaTux npeMa pa3nuHuTuM jegHanuHaMa u u3HocuMa nK, a 
nuja je  npu6nu^HocT 6una nona3Ha xunoTe3a. Pe3ynTaTu ynope^eaa mupuHe 
TeMe^a guMeH3uoHupaHux npeMa npegno^eHuM n K  (y^=yc=1,40) y  6ygyheM AHeKcy 
EK 7 (Koju cy y  Ta6enaMa o3HaneHu ca B N A ) u npeMa „npaBunHuKy” (y  uctum 
3anucaHu Kao B n90) cy npuKa3aHu y cnegeheM Hu3y Ta6ena:

52



Taöe^a 23 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKH c^ynaj 1

VGk=400 kN_________ VQk=0 kN_______________________________

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 3,75 3,65 1,4 2,2 2,45 1,4 1,7 1,9 1,4 1,45 1,6
25 1,4 2,05 1,9 1,4 1,5 1,5 1,4 1,2 1,25 1,4 1,05 1,1
35 1,4 1,2 1,05 1,4 0,95 0,9 1,4 0,8 0,8 1,4 0,75 0,7

Taöe^a 24 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKH c^ynaj 2
VGk=600 kN VQk=0

f gf=gc B NA B n90 B NA B n90 B NA B n90 B NA B n90

15 1,4 4,45 4,35 2,7 3 2,05 2,35 1,75 2
25 1,4 2,4 2,3 1,8 1,8 1,45 1,55 1,25 1,35
35 1,4 1,45 1,3 1,15 1,1 1 0,95 0,9 0,85

Taöe^a 25 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKH c^ynaj 3
VGk=600 cN VQk=200

f gf=gc B NA B n90 B NA B n90 B NA B n90 B NA B n90

15 1,4 5,05 4,95 3,1 3,45 2,4 2,75 2,05 2,35
25 1,4 2,75 2,65 2,05 2,15 1,7 1,8 1,5 1,6
35 1,4 1,65 1,5 1,35 1,3 1,15 1,15 1,05 1

y  npHKa3aHHM cnynajeBHMa npncycTBa HcKÆyHHBo BepTHKanHHx cnna Moæe ce 
npHMeTHTH ga cy, y  ray 5e3 Koxe3Hje, gHMeH3Hje TeMe^a npopanyHarax npeMa 
npegno^eHHM BpegHocTHMa 3a HHjaHcy Behe og B npopanyHaTHx no „npaBHnHHKy” . 
CaMo y peTKHM cnynajeBHMa pa3^HKa gocTH^e 15 cm, a Hajnemhe je  10 cm. OBa 
caraegaBaae ce Meaa npn^HKoM nojaBe c  Kaga ce yonaBajy gBa „cTaaa” . Kog raa ca 
yraoM Tpeaa 15o, nnje je 3Haneae y  npaKTHHHHM ycnoBHMa gHcKyra5HHHo, 
gHMeH3Hje npeMa AHeKcy cy Maae 3a oko 30 cm og B npeMa „npaBHHHHKy” . y  cbhm 
ocTanHM ycnoBHMa raa pa3^HKe H3Me^y TeMe^a, yKonHKo yonmTe nocToje, H3Hoce 
±5 cm.

Taöe^a 26 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKH c^ynaj 4
VGk=600 kN VQk=200 kN HGk=100 kN_________________________________________

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,5 5,5 1,4 3,4 3,85 1,4 2,65 3,1 1,4 2,1 2,65
25 1,4 3,05 2,95 1,4 2,25 2,4 1,4 1,9 2,05 1,4 1,65 1,8
35 1,4 1,85 1,7 1,4 1,45 1,45 1,4 1,25 1,3 1,4 1,15 1,15
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Taöe^a 2 l Ynope^e&e mi-ipi-me TeMe^a 3a npopanyHCKH c^ynaj 5

VGk=600 kN VQk=200 kN HQk=100 kN___________________________

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,55 5,6 1,4 3,45 3,95 1,4 2,7 3,15 1,4 2,25 2,65
25 1,4 3,05 3 1,4 2,3 2,45 1,4 1,9 2,05 1,4 1,65 1,85
35 1,4 1,85 1,75 1,4 1,5 1,5 1,4 1,3 1,3 1,4 1,15 1,2

Taôe^a 28 Ynope^e&e mi-ipi-me TeMe^a 3a npopanyHCKH c^ynaj 6
VGk=600 kN VQk=200 kN HGk=200 kN

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 6 6,15 1,4 3,75 4,35 1,4 2,9 3,5 1,4 2,45 3
25 1,4 3,35 3,4 1,4 2,5 2,75 1,4 2,1 2,35 1,4 1,8 2,05
35 1,4 2,05 1,95 1,4 1,65 1,7 1,4 1,4 1,5 1,4 1,25 1,35

y  npHKa3aHHM cnynajeBUMa npncycTBa BepTUKanHux h xopu30HTanHux cuna 
Mo^e ce npHMeTHTH ga ce y  Tny 5e3 c gHMeH3Hje TeMe^a npopaMynarax npeMa 
AHeKcy h „npaBHHHHKy” pa3nuKyjy y  goMeHy ± 15 cm. HaBegeHa K0HCTaTa^uja ce 
goHeKne Mo^e npecnuKaTu h 3a ycnoBe 5e3 xopu30HTanHux cuna. Kaga y  Tny 
nocTojH h K0xe3Hja, 0Hga je  B npeMa AHeKcy Hajnemhe Maae og B n90, 0gH0CH0 og 
B npopa^ynaTHx npeMa „npaBUHHUKy” . y  TaKBUM ycnoBUMa ce, a HaponuTo Kog 
0HHx Tna ca 5oæhm napaMeTpuMa CMunyhe HBpcTohe, Mory yonuTu n u3jegHanaBaaa 
gnMeH3nja. Obhm ce HajonuraegHuje M0^e BngeTH ga u3B0pH0 npegno^eHe 
BpegHocTH y EBpoKogy 7 Hucy ogroBapajyhe 3a Hame ycnoBe, jep 5n ycBajaae 
TaMomanx y  u3H0cy og 1,25 goBeno go jom Maaux gnMeH3nja TeMe^a. TuMe 5n 
pa3nuKe u3MeÇy gnMeH3nja TeMe^a 5une jom Behe, nnn 5u ce naK jaBnne u TaM0 rge 
ux caga yonmTe HeMa.

Taôe^a 29 Ynope^e&e mi-ipi-me TeMe^a 3a npopanyHCKH c^ynaj l
VGk=600 kN VQk=200 kN MGk=100 kNm

c=0 kPa c=10 k Pa c=20 k]3a c=30 k]Pa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,2 5,05 1,4 3,25 3,6 1,4 2,55 2,9 1,4 2,2 2,5
25 1,4 2,9 2,75 1,4 2,2 2,25 1,4 1,85 1,95 1,4 1,65 1,75
35 1,4 1,8 1,65 1,4 1,5 1,4 1,4 1,3 1,25 1,4 1,2 1,15
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TaSe^a 30 Ynope^e&e miipi-me TeMe^a 3a npopanyHCKH c^ynaj 8
VGk=600 kN VQk=200 kN MGk=200 kNm_________________________

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,3 5,2 1,4 3,4 3,75 1,4 2,7 3,05 1,4 2,35 2,65
25 1,4 3,05 2,9 1,4 2,35 2,4 1,4 2 2,1 1,4 1,8 1,85
35 1,4 1,95 1,75 1,4 1,65 1,55 1,4 1,5 1,4 1,4 1,35 1,3

y  nC 7 h 8 MO^e ce npHMeTHTH ga cy y  ray 6e3 KOxe3Hje gnMeronje TeMe^a 
npopa^yHaTHx npeMa AHeKcy Beñe og ohhx go6HjeHHx npeMa „npaBnnHHKy” . 
Chhhho Kao h Kaga cy iperapaHe caMO BepraKanHe cune, pa3nnKa Hajnemñe h3hoch 
go 15 cm. Kaga ce y  ray jaB^a h KOxe3Hja, OHga je Kog raa ca cna6njnM oco6nrnMa 
B npeMa AHeKcy Hajnemñe Maae og ohhx npeMa „npaBnnHHKy” . Ann, y  ycnoBHMa 
raa ca 6o^ hm nCO pa3nnKe cy He3HaTHe n Kpeñy ce y  goMeHy ±5-10 cm, mio je 
cacBHM TonepaHTHo. Obhm ce noHoBo Mo^e noTBpgmn ga cy npegno^eHH n K  y 
H3Hocy og 1,40 npnxBaT^HBn n ogroBapajyñn 3a Ham pernoH, jep je pa3nnKa H3Me^y 
gocagamanx n 6ygyñnx gnMeH3nja y  6n.ro KojnM ycnoBHMa raa, a y  go caga 
o6pa^eHHM cnynajeBHMa onrepeñeraa, y  He3HaTHoM ogciynaay. TeHepanm chhhhoct 
H3Me^y gnMeH3nja je BeoMa 3Hanajm He caMo ca TeopeicKor, Beñ n npamaranHor 
acneKTa Kaga TeMe^e 6ygy npopa^yHaBann HH^eaepn Kojn, HajBepoBaTHnje, Heñe 
HMara yBng y pa3nore ycBajaaa obhx H3Hoca nK. HnaK, ohh ñe KoHTHHynpaHHM 
pagoM n ynope^eaeM yBngera ga cy ncnomTOBaHH npnHn,nnn o npn6nn^Ho hcthm 
gnMeH3njaMa, mio je 6nna n jegHa og xnnoie3a y obom ncTpa^HBafty. OneKyje ce ga 
ñe nx oBaj Hana3 oxpa6pnin npnnnKoM 6ygyñer paga n npnxBaiaaa EK 7.

TaSe^a 31 Ynope^e&e miipi-me TeMe^a 3a npopanyHCKH c^ynaj 9
VGk=600 kN VQk=200 kN HGk=100 kNm MGk=100 kNm________________________

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B Ü90 gc B NA B n90 gc B NA B Ü90

15 1,4 5,65 5,6 1,4 3,55 4 1,4 2,8 3,25 1,4 2,4 2,75
25 1,4 3,15 3,1 1,4 2,4 2,55 1,4 2,05 2,2 1,4 1,8 1,95
35 1,4 2 1,85 1,4 1,65 1,6 1,4 1,45 1,4 1,4 1,3 1,3

TaSe^a 32 Ynope^e&e miipi-me TeMe^a 3a npopanyHCKH c^ynaj 10
VGk=600 kN VQk=200 kN HGk=100 kNm MGk=200 kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,75 5,7 1,4 3,7 4,1 1,4 2,95 3,35 1,4 2,55 2,9
25 1,4 3,3 3,2 1,4 2,55 2,65 1,4 2,2 2,3 1,4 1,95 2,05
35 1,4 2,15 1,95 1,4 1,8 1,7 1,4 1,6 1,55 1,4 1,45 1,4
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Taöe^a 33 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKu c^ynaj 11

VGk=6GG kN VQk=2GG kN HGk=1GG kNm MGk=200 kNm____________ MQk=1GG kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f gf B NA B n90 gc B NA B n90 gc B NA B n90 gc B NA B n90

15 1,4 5,85 5,8 1,4 3,85 4,25 1,4 3,1 3,5 1,4 2,7 3,05
25 1,4 3,45 3,35 1,4 2,7 2,8 1,4 2,35 2,45 1,4 2,1 2,2
35 1,4 2,3 2,1 1,4 1,95 1,85 1,4 1,75 1,7 1,4 1,65 1,6

Taöe^a 34 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKu c^ynaj 12
VGk=6GG kN VQk=200 kN HGk=1GG kN HQk=5G kN MGk=2GG kNm MQk=1GG kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f B NA B n90 A [%] B NA B n90 A [%] B NA B n90 A [%] B NA B n90 A [%]

15 6,10 6,15 -0,81 4,00 4,50 -11,11 3,25 3,65 -10,96 2,80 3,20 -12,50
25 3,60 3,55 1,41 2,85 2,95 -3,39 2,45 2,60 -5,77 2,20 2,35 -6,38
35 2,40 2,25 6,67 2,05 2,00 2,50 1,85 1,80 2,78 1,70 1,70 0,00

Cpegae A [%] 2,42 -4,00 -4,65 -6,29

YxynHo cpegae A [%] -3,13

Taöe^a 35 Ynope^e&e mupuHe TeMe^a 3a npopanyHCKu c^ynaj 13
VGk=600 kN VQk=2GG kN HGk=1GG kN HQk=1GG kN MGk=200kNm MQk=1GG kNm

c=0 kPa c=10 kPa c=20 kPa c=30 k Pa

f B NA B n90 A [%] B NA B n90 A [%] B NA B n90 A [%] B NA B n90 A [%]

15 6,35 6,50 -2,31 4,15 4,70 -11,70 3,35 3,85 -12,99 2,95 3,40 -13,24
25 3,80 3,75 1,33 2,95 3,15 -6,35 2,55 2,75 -7,27 2,30 2,50 -8,00
35 2,50 2,40 4,17 2,15 2,10 2,38 1,95 1,95 0,00 1,80 1,80 0,00

Cpegae A [%] 1,06 -5,22 -6,75 -7,08

YxynHo cpegae A [%] -4,50

H3 HaBegeHHx pe3ynTaTa npopanym TeMe^a y  HeKHM onmiHM cnynajeBHMa 
onrepeheaa, Kaga cy npncyrae pa3OTHHTe cnne h MoMeHTH, TaKoÇe ce Moæe 
npHMeTHTH ga nocTojn H3pa3HTa cothhoct H3Me^y gHMeH3Hja TeMe^a. Obo 
HapoHHTo gona3H go ropa^aja Kog raa ca ôoæhm nCO rge ce HepeTKo Mo^e 
KoHcTaToBaTH h HgemuHHocT, mTo Ba^H h npH ogcycTBy Koxe3Hje. nogygapaae ce 
gyryje He3HaTHoM pa3^HKoM H3MeÇy npopanyHarax h ycBojeHHx n K  3a HaBegeHa 
raa. MaKcHManHa pa3^HKa npena3H ± 10 % caMo y eKcTpeMHHM cnynajeBHMa, Tj. 
Kaga je goMHHaHTHo npncycTBo xoprooHTanHHx cnna h/hhh Kaga ce npopa^yHara 
noTpeÔHH ye npnnHHHo pa3^HKyje og ycBojeHor, a to je Kaga je  yrao Tpeaa Mann, na 
je  y ra ^ j n K  Ha aera cnaô. Ca nopacToM Koxe3Hje gona3H h go cMaaeaa HaBegeHHx
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pa3nuKa. H3 3agae gBe Ta6ene, Koje ogroBapajy HeKHM onmiHM ycnoBHMa Kaga cy 
npncyTHe h TpajHe h noBpeMeHe BepTHKanHe h xoproomanHe cune h HanagHH 
MoMeHTH, Mo^e ce BHgexH ga je  cpegaa pa3nuKa H3Me^y gHMeH3Hja TeMe^a 
go6ujeHHx no npaBunHHKy h no npegno^eHoM AHeKcy y  hcthm ycnoBHMa nognore 
h omepeñeraa Maaa og 5 %, mTo je, npaKTHHHo rnegaHo, cacBHM npuxBaT^HBo. Jom 
Bume, MaKcuManHe pa3nuKe ce jaB^ajy Kog TeMe^a Ha cna6oj ochobh. OHa 6h ce y 
npaKcn, cacBHM H3BecHo, 3aMeHuna 6o^hm TnoM, Koje 6h no napaMeTpuMa 6uno 
Herge y  paHry H3Me^y 25-35o h ageKBaTHoM Koxe3HjoM. y  TaKBHM ycnoBHMa cy 
pa3nuKe H3Me^y gHMeH3Hja TeMe^a MHHHManHe unu h He nocToje, TaKo ga oBa 
ogcTynaaa HHcy 3a6puaaBajyña.

3.3.2. Modenupane y npo^paMy 3acH0eaH0M Ha Memodu KOHauHux eneMeHama

Ochm npegno^eHHM nocTynKoM ypa^eH je h noKymaj ga ce Bepu^HKanuja 
H3BpmH h npHMeHoM MeToge KoHaHHor eneMeHTa (MKE). JegaH og Hajmupe 
npHXBañeHHx h KopumñeHux nporpaMa c^e^HjanH30BaH0^ 3a reoTexHHKy je 
xonaHgcKH PLAXIS. Oh HygH MoryñHocT npHMeHe gBe BpcTe npopanyHa: paBHHHcKo 
cTaae h aKcujanHo-cHMeTpHHHo. O6a HMajy cBojeBpcHe npegHocTH h orpaHHHeaa 
Koja ce Mory carnegaTH ynpaBo Kog nnuTKHx TeMe^a. HaHMe, yKonuKo ce 
pa3MaTpajy TpaKacTH TeMe^u, oHga ce ycnemHo Mo^e npHMeHHTH o^u ja  
Mogenupaaa y paBHHHcKHM ycnoBHMa, jep cy ycnoBH omepeñeraa h Tna hcth y 
nogy^HoM npaBny, mTo He Mo^e gaTH peanHe pe3ynTaTe Kog TeMe^a-caMa^ Koju 
3axBaTajy Many noBpmHHy (De Vos & Whenham, 2006). HaHMe, Kog aux je 
npHKnagHHjn aKcujanHo-cHMeTpHHHH Mogen 36or norogHocTH cuMynupafta ycnoBa 
omepeñeraa h TeMe^He K0HcTpyKu,Hje, Kojn ce Kog oBor ucTpa^HBaaa Mo^e 
ycnemHo npHMeHHTH jep ce, KaKo je no3HaTo, pagu Ha TeMe^HMa ca KBagpaTHoM 
ochobom. Oho mTo je ogpe^eHo orpaHuneae caMor PLAXIS-a je  ManH 6poj Moryñux 
onTepeñeaa h auxoBe BpcTe: oMoryñeHo je  HaHomeae caMo no gBe cune h gBa 
paBHoMepHo pacnpege^ern omepeñeraa (PLAXIS, 2002). ftuxoB cMep ce Mo^e 
nogecuTu, anu KaKo je y  aHanu3u TeMe^a-caMa^ BepogocTojHa npuMeHa aKcujanHo- 
cHMeTpuHHor Mogena, HaHomeae xopu3oHTanHe unu Koce cune ucTOBpeMeHo 
npeTnocTaB^a ga ucTa genyje cByga (nocMaTpaHo p0Ta^H0H0), na 6h ce ucTa 
noHumTuna. 3aT0 ce aeH y ra ^ j He Mo^e ogpeguTH, na ce 36or HaBegeHux pa3nora 
orpaHuneaa aHanu3upajy h pa3MaTpajy pe3ynTaTH H3 Mogenupaaa TeMe^a Koju 
^mpuHHo npeHoce caMo BepTHKanHy cuny.

C o63upoM ga ce npuMeayje aKcujanHo-cHMeTpuHaH npo6neM, mTo 
nogpa3yMeBa Kpy^He noBpmuHe, Ha noneTKy je HeonxogHo npopanyHaTH npenHHK 
eKBHBaneHTHe noBpmuHe KojoM ñe ce KBagpaTHH TeMe^ MogenupaTH. KaKo je TeMe^ 
aKcujanHo onTepeñeH, oHga ce pagujyc eKBHBaneHTHe noBpmuHe ogpe^yje H3 ycnoBa 
ga noBpmuHa KBagpaTHor TeMe^a 6yge jegHaKa noBpmuHH Kpy^Hor TeMe^a. TuMe 
je oMoryñeHo yHomeae reoMeTpujcKHx h MaTepujanHux KapaKTepucTHKa 
pa3MaTpaHor npeceKa: Tno, TeMe^, omepeñeae HTg., mTo je cTaHgapgHa npo^gypa 
y co^TBepy. npu tom, MaTepujanHe KapaKTepucTHKe ce 3agajy y  H3B0pH0M o6nuKy, 
Tj. ca KapaKTepucTHHHHM BpegHocTHMa. yHomeae napaMeTapa 6e3 pegy^u je je,
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yocTanoM, h HeMHHOBHO yKO^HKO ce pagu h npopanyH ge$opMa^Hja, a mTO je 
cTaHgapgHu nocTynaK y MKE, jep EBpoKog 7 3axTeBa ga ce npunuKOM auxoBor 
onpege^HBaaa npuMeayjy He^aKTopupaHu napaMeTpu raa. HaKOH reHepucaaa 
Mpe^e KOHanHux eneMernTa npucTyna ce h npopanyHy noneraux HanoHa y ray (npe 
„roBo^eaa” TeMe^a h HaHomeaa ornepeñeaa), nocne nera cnegu $a3a npopa^yHa. 
y  aeMy ce 3agaje TeMe^ h npuTucaK Koju genyje Ha aera. Ornepeñeae ogroBapa 
BpegHOCTu Koja ce go6uja nogenoM ^aKTopupaHux cuna h ogroBapajyñe noBpmuHe 
TeMe^a. y  OBaKBHM ycnoBHMa ce npena3u Ka npopanyHy ynTHMaTHBHor cTaaa Kaga 
ce npoBogu T3B. f/c-pegy^uja KojoM ce nCO KOHTHHyanHO jegHaKO cHu^yjy go 
cTeneHa Kaga HacTaje hom, hhh ce ry6u paBHOTe^a. OBaj nocTynaK yjegHO 
npegcTaB^a h ogpe^uBaae u3Hoca n K  3a nCO. 3a cBe aHanroupaHe TeMe^e 
pa3MaTpaHu cy pa3nuHHTH ycnoBu raa, KaKo je  pa^eHo h y  ropauM pegoBHMa, ga 6h 
ce h3 aux npopa^yHao cpegau nK. Pe3ynTaTu cy gaTu y cnegeñuM Ta6enaMa, rge cy 
B h R  cTpaHa TeMe^a h eKBHBanemHH pagujyc Kpy^He noBpmuHe KojoM je 
KBagpaTHu TeMe^ MogenupaH, a FS je oramaHu ^aKTop pegyKu,uje gocTurHyT y 
aHanu3aMa ca PLAXIS-om. ftuMe cy nCO pegyKoBaHu ga 6h ce nocTurao rpaHHHHo 
cTaae hochbocth (npunor 4). y  Ta6enaMa ce jacHo Mo^e yonmu nogygapaae 
npoceHHux BpegHocTu ca npegno^eHHM y H3Hocy og 1,40, ca KojuMa je  h BpmeH 
npopa^yH. OBaj 3aK^ynaK je He caMo 3HanajaH h oxpa6pyjyñu 3a 6ygyñHocT 
Mogenupaaa y MKE, Beñ h noTBp^yje ucnpaBHocT KaKo nocTynKa h MeTogonoruje 
npopa^yHa, TaKo h npegno^eHux BpegHocTu n K  napaMeTapa cMunyñe oTnopHocTu.

TaSe^a 36 Ogpe^HBa&e n K  3a nCO y PLAXIS-y 3a npopanyHCKH c^ynaj 1
VGk=400 kN VQk=0 kN

f FS B R FS B R FS B R Cpegae FS

15 1,322 2,45 1,38 1,456 1,9 1,07 1,528 1,6 0,9 1,435
25 1,251 1,5 0,85 1,364 1,25 0,71 1,444 1,1 0,62 1,353
35 1,241 0,9 0,51 1,341 0,8 0,45 1,383 0,7 0.39 1,322

Cpegae FS 1,27 1,39 1,45 1,37

YKynHo cpegae FS 1,37

TaSe^a 37 Ogpe^HBafre n K  3a nCO y PLAXIS-y 3a npopanyHCKH c^ynaj 2
VGk=600 kN VQk=0 kN

f FS B R FS B R FS B R Cpegae FS

15 1,348 3 1,69 1,484 2,35 1,33 1,569 2 1,13 1,467
25 1,255 1,8 1,02 1,384 1,55 0,87 1,445 1,35 0,76 1,361
35 1,252 1,1 0,62 1,342 0,95 0,54 1,394 0,85 0,48 1,329

Cpegae FS 1,29 1,40 1,47 1,386

YKynHo cpegae FS 1,39
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Taöe^a 38 Ogpe^HBa&e n K  3a nCO y PLAXIS-y 3a npopanyHCKH c^ynaj 3
VGk=600 kN VQk=200 kN

f FS B R FS B R FS B R Cpegae FS

15 1,353 3,45 1,95 1,503 2,75 1,55 1,594 2,35 1,33 1,483
25 1,298 2,15 1,21 1,399 1,8 1,02 1,472 1,6 0,9 1,39
35 1,285 1,3 0,73 1,375 1,15 0,65 1,401 1 0,56 1,354

Cpegae FS 1,31 1,43 1,49 1,409

YxynHo cpegae FS 1,41

3.3.3. OöjeKmu U3 npaKce

Ochm npuKa3aHHM HyMepuHKUM KomponaMa, npenopyneHn n K  cy ucnuTaHu u 
Ha KOHKpeTHUM npuMepuMa U3 npaKce. HauMe, U3 KapaKTepncTUHHux aHanu3a ropae 
KOHcTpyKujij e oöjeKaTa U3 BucoKorpagae - uHgnBugyanHH h KoneKTHBHH cTaMÔeHn 
oöjeKTu, cnopTcKa xana u moct, npey3eTe cy cTaTUHKe BenuHUHe Koje cTyôoBn 
npeHoce Ha TeMe^Hy KoHcTpyKuujy: aKcnjanHe cune, TpaHcBep3anHe cune u HanagHu 
MoMeHTu og cTanHux u KopucHux onrepeheaa Koje cy ucnucaHe u3Hag Taôena. 
TpeTupaHu oôjeKTu cy cnynajHo ogaôpaHn U3 npegcTaBHUKa pyTHHcKH h yoôuHajeHo 
H3Bo^eHux KoHcTpy^nja y  peruoHy. npeTnocTaBÆeHo je  ga cy oôjeKTu ^yHgnpaHu 
y ncTa Tna Koja cy TpeTupaHa n npeTxogHo: ^=15-35°, a c=0-30 kPa. Hajnpe cy 
ogpeÇuBaHe guMeH3nje TeMe^a npeMa „npaBnnHUKy” (mTo je  y  goauM TaôenaMa 
o3HaneHo ca B n90) npuMeHoM MUHUManHo npenopyneHnx n K  (1,20 3a Tpeae n 2,00 
3a Koxe3ujy), a 3aTUM n npeMa ycBojeHUM n n  n n K  (y  TaôenaMa o3HaneHo ca B NA). 
^oônjeHe BpegHocTu cy HenocpegHo ynopeÇuBaHe, a pa3nuKe cy ropa^aBaHe y  [%] n 
[cm]. H3 aux je  Ha Kpajy ogpeÇuBaHa cpegaa BpegHocT anxoBor ogcTynaaa.

Pa3MaTpaHu HHgnBngyanHH cTaMÔeHn oôjeKaT Hana3u y cKoncKoM Hace^y 
TpHogon u Tuna je  n+1+nK. CTaTUHKu npopanyH je ypaÇeH Ha KaTegpn 3a TexHUHKy 
MexaHUKy n oTnopHocT MaTepnjana Ha rpaÇeBUHcKoM ^aKynTeTy y  CKon^y, npn 
HeMy je  KopnmheH nporpaM TOWER. KapaKTepncTUHHu paM je  gaT Ha goaoj cnH^H.

CiHKa 21 KapaKTepHCTHHHH paM HHgHBHgya^Hor CTaMÖeHor oôjeKTa
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Taöe^a 39 Ynope^e&e mi-ipi-me TeMe^a 3a HHgHBugya^HH CTaMÖeHH oöjeKaT
VGk-400 kN VQk-50 kN HGk-10 kN HQk-10 kN MGk-20 kNm MQk-10 kNm

c-0 kPa c-10 kPa c-20 kPa c-30 kPa

f B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

15 4,20 4,15
1,20
+5

2,50 2,80
-10,71
-30

1,95 2,25
-13,33
-30

1,65 1,90
-13,16
-25

25 2,30 2,20
4,55
+10

1,70 1,75
-2,86
-5

1,40 1,50
-6,67
-10

1,25 1,30
-3,85
-5

35 1,40 1,25
12,00
+15

1,15 1,05
9,52
+10

1,00 0,95
5,26
+5

0,90 0,90
0,00
0

Cpegae A [%; cm]
5,92
+10

-1,35
-8,33

-4,91
-11,67

-5,67
-10

YKynHo cpegae A [%; cm] -1,50 -5 [+2,5]

KoneKTHBHH cTaM5eHH o5jeKaT no+n+3+nK Hana3u ce y  HenocpegHoj 5hh3hhh 
rpaÇeBHHCKor ^aKyrneTa y CKon^y, a u aeroB CTaTUHKu npopanyH je ypa^eH 
co^TBepoM TOWER Ha KaTegpu 3a TexHHHKy MexaHHKy u 0Tn0pH0CT MaTepujana.

CiuKa 22 MaTeMaTHHKH Moge^ Ko^eKTUBHor CTaMÖeHor oöjeKTa
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Taöe^a 40 Ynope^e&e mi-ipi-me TeMe^a 3a ko^ kthbhh  CTaMÖeHH oöjeKaT

VGk=800 kN VQk=100 kN HGk=30 kN HQk=5 kN MGk=20 kNm MQk=10 kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

15 5,50 5,45
0,92
+5

3,40 3,85
-11,7
-45

2,65 3,10
-14,52
-45

2,25 2,65
-15,1
-40

25 3,05 2,95
3,39
+10

2,30 2,40
-4,17
-10

1,90 2,05
-7,32
-15

1,65 1,80
-8,33
-15

35 1,85 1,70
8,82
+15

1,50 1,45
3,45
+5

1,30 1,30
0,00
0

1,15 1,15
0,00
0

Cpegae A [%; cm]
4,38
+10

-4,14
-16,7

-7,28
-20

-7,81
-18,3

YxynHo cpegae A [%; 
cm] -3,71 -11,25 [-1,25]

^aKne, y  KonoHH o3HaneHoj ca „A [%] [cm]” y  ropaeM pegy gaTa cy ogcTynaaa 
y [%], a y  goaeM y [cm]. y  pegy „yKynHo cpegae A [%; cm]” pegocnegHo cy 
npHKa3aHe yKynHe cpegae BpegHocTH y [%], [cm], Kao h Bapnjama Kaga ce h3 
pa3MaTpaaa HCKÆyne cna5a Tna [cm]. KaKo je  Beh 5nno KoHcTaToBaHo npnnHKoM 
BepH^HKa^Hje aHanHTHHKHM nocTynKoM, npeKo obhx npHMepa ce Mo^e yonnra ga je 
HajBeha pa3nHKa H3MeÇy gHMeH3Hja TeMe^a y ycnoBHMa cna5or Tna. Ann, Taga ce, 
KaKo je  paHHje HaBegeHo, npaKTHHHo peanH3yje hhh no5o^maae Tna HnH 3aMeHa Tna 
HnH, naK, npegna^e npoMeHa THna TeMe^a HnH ^yHgnpaaa, yKonHKo Beh h 
npopanyH cneraaa, Kojn ce Mopa peanrooBaTH npnnHKoM gHMeH3HoHHpaaa TeMeÆHe 
KoHCTpy^nje, He noKa^e noTpe5y og noBehaaa TeMe^a. y  cbhm ocTanHM ycnoBHMa 
pa3nHKa mhhhmanHo o^nnnpa, HnH h He nocTojn. HaHMe, Kaga ce pa3MaTpa Tno 5e3 
Koxe3Hje, oHga cy gHMeH3Hje TeMe^a npopa^yHaTe npeMa npegnory Mano Behe og 
ohhx ogpeÇeHHx npeMa „npaBnnHHKy” . Obo ce, oneT, gyryje HemTo BeheM 
ycBojeHoM n K  og noTpe5Hor 3a Tpeae. Kaga je Tno ca penaTHBHo go5pHM 
napaMeTpHMa, oHga cy gnMeronje npeMa npegnory 3a HHjaHcy HH^e og ohhx npeMa 
„npaBHnHHKy” , goK ce Kog Tna ca BeoMa go5pHM KapaKTepncTHKaMa roToBo h He 
jaBÆajy ogcTynaaa H3MeÇy gHMeH3Hja. y  3agae HaBegeHHM ycnoBHMa he ce, 
oneKHBaHo, Hahn h TeMe^n HaKoH no5o^maaa HnH 3aMeHe cna5or Tna.

y  oKBHpy a^noHor nnaHa Bnage Peny5nHKe MaKegoHHje „100 cnopTcKe cane 
3a ocHoBHe h cpegae mKone” , KaTegpa 3a 5eToHcKe h gpBeHe KoHCTpy^nje h 
MocToBe h KaTegpa 3a nenHHHe KoHCTpy^nje ca TpaÇeBHHCKor ^aKynreTa y CKon^y 
cy ropagnne npojeKTe 3a nerapn THncKe cnopTcKe cane. npopa^yH je  ypaÇeH y 
nporpaMy SAP2000 h3 Kojer cy npey3eTe KapaKTepncTHHHe BpegHocTH yHyipamanx
CTaTHHKHX BenHHHHa.
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CiHKa 23 MaTeMaTHHKH Moge^ cnopTCKe ca^e

y  npogy^eTKy je gaTO ynopeÇeae mnpHHe TeMe^a 3a GBaj cnynaj, rge je 
noHGBG yoHÆHB BHCOK CTeneH nogygapaaa gHMeH3Hja Kog raa ca noBGÆHHM 
ocoÔHHaMa. npHMeTHG je  ga je  Kog BehHHe TeMe^a pa3^HKa H3Me^y gHMeH3Hja TeK 5­
10 cm.

Taöe^a 41 Ynope^e&e mi-ipi-me TeMe^a 3a cnopTCKy ca^y (Kpaj&H paM)
VGk=600 kN VQk=80 kN HGk=50 kN HQk=10 kN MGk=100kNm MQk=20 kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

15 5,20 5,10
1,96
+10

3,25 3,60
-9,72
-35

2,60 2,90
-10,34
-30

2,20 2,50
-12,0
-30

25 2,95 2,80
5,36
+15

2,25 2,30
-2,17
-5

1,90 2,00
-5,00
-10

1,70 1,80
-5,56
-10

35 1,85 1,70
8,82
+15

1,55 1,50
3,33
+5

1,35 1,35
0,00
0

1,25 1,25
0,00
0

Cpegae A [%; cm]
5,38
+13,3

-2,85
-11,7

-5,11
-13,3

-5,85
-13,3

YxynHo cpegae 
A [%; cm]

-2,11
-6,25
[+1,25]
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Ta6e^a 42 Ynope^eae mnpHHe leM e^a 3a cnopTcKy ca^y (cpegan paM)

VGk=750 kN VQk=100 kN HGk=120 kN HQk=30 kN MGk=300 kNm MQk=50 kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f B NA B n90
D [%] 
[cm]

B NA B n90
D [%] 
[cm]

B NA B n90
D [%] 
[cm]

B NA B n90
D [%] 
[cm]

15 6,20 6,20
0,00
0

4,10 4,55
-9,89
-45

3,30 3,70
-10,81
-40

2,90 3,25
-10,8
-35

25 3,70 3,60
2,78
+10

2,90 3,05
-4,92
-15

2,50 2,65
-5,66
-15

2,25 2,40
-6,25
-15

35 2,45 2,30
6,52
+15

2,10 2,05
2,44
+5

1,90 1,85
2,70
+5

1,75 1,70
2,94
+5

Cpegae D [%; cm]
3,10
+8,33

-4,12
-18,33

-4,59
-16,67

-4,69
-15

YKynHO cpegae D [%; 
cm]

-2,58
-10,42
[-0,62]

fla^e cnegu ynope^eae mupuHe TeMe^a Kog cpegaer CTy5a nocTojeher MOCTa 
B124, km 151+613 Ha ayTonyTy E75, geoHH^ HeroTHHO-YgoBO. ropaa 
KOHCTpyKuuja OBor BHjagyKTa je caHHpaHa 2007-2008. rogHHe, 3a Koje noTpe5e je 
KaTegpa 3a 5eTOHCKe h gpBeHe KOHCTpyKuuje h MoCTOBe ca rpa^eBHHCKor ^axynTeTa 
y CxonÆy H3Bpmuna aHanu3e co^TBepoM SAP2000. H3 Ta5enapHO npHKasaHHx 
pe3ynTaTa gHMeH3uja TeMe^a, TaKo^e ce Mo^e npuMeTHTH auxoBa H3pa3HTa 
cnHHHOCT, mTO yKa3yje ga ce ycBojeHH n n  h nK  jegHaKO ycnemHO Mory npHMeHHTH 
h y ycnoBHMa BenHKux onTepeheaa.

CjiHKa 24 IIođy»cHH npeceK aHajiH3HpaHor MOCTa B124, km 151+613
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Taöe^a 43 Ynope^e&e mi-ipi-me TeMe^a 3a nocrojeftu apivinpaHo6eToHCKn moct

MGk=40
VG1̂ =1500 kN VQk=400 kN HGk=0 kN HQk=0 kN kNm MQk=400 kNm

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

f B NA
B n90

A [%] [cm] B NA
B n90 A [%] 

[cm]
B NA

B n90 A [%] 
[cm]

B NA
B n90 A [%] 

[cm]

15 7,40 7,25
2,07
+15

4,95 5,45
-9,17
-50

3,95 4,50
-12,22
-55

3,40 3,90
-12,8
-50

25 4,25 4,10
3,66
+15

3,35 3,45
-2,90
-10

2,85 3,05
-6,56
-20

2,55 2,75
-7,27
-20

35 2,70 2,50
8,00
+20

2,30 2,20
4,55
+10

2,05 2,00
2,50
+5

1,85 1,85
0,00
0

Cpegae A [%; cm]
4,58
+16,67

-2,51
-16,67

-5,43
-23,33

-6,70
-23,3

yKynHO cpegae A 
[%; cm]

-2,51
-11,67
[0]

Ha HOBoj geoHuuu Kopugopa 10 og ^eMup Kanuje go 'BeB^enuje npojeKTOBaH 
je  Behu 5poj MocioBa. nojeguHu ce Beñ rpage, Me^y KojuMa je  u moct B2 npeKo peKe 
Bapgap, km 2+684.55, ^opMupaH og 16 pacnoHa caBnagaHux npocTUM rpegaMa og 
npegHanperHyTor 5eTOHa.

CiuKa 25 ^eo nogy^Hor npeceKa MoCTa E2, km 2+684.55
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npeMa cTaTHHKoj aHanu3u, HajBeha a yjegHo u u3y3eTH0 BenuKa onTepeheaa 
npuMa CTy5 S2. MeÇyTUM, mupy 0K0nuHy MocTa ognuKyjy n0B0ÆHH reoTexHUHKu 
ycnoBu, na cy 3a ynopeÇeae TeMe^a TpeTupaHa caM0 Tna ca BeoMa go5puM 
KapaKTepucTHKaMa. Kao mT0 ce M0^e BugeTu U3 Ta5ene, pa3nuKe y  guMeH3ujaMa ce 
Hana3e y  cacBUM npuxBaTÆHB0M goMeHy ogcTynaaa.

Taöe^a 44 Ynope^e&e mi-ipi-me TeMe^a 3a hobh moct og npegHanperHyTor öeToHa
VG!c-20000 kN VQk-0 kN HGk-0 kN HQk-0 kN MGk-0 kNm MQk-13000 kNm

c-0 kPa c-10 k Pa c-20 kPa c-30 kPa

f B NA B n90 A [%] [cm] B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

B NA B n90
A [%] 
[cm]

35 6,95 6,55
6,11
+40

6,30 6,15
2,44
+15

5,80 5,80
0,00
0

5,40 5,50
-1,82
-10

YKynHo cpegae A 
[%; cm]

1,68
11,25

y  CBHM aHanu3upaHHM cnynajeBHMa, Koju npegcTaBÆajy cnynajaH u35op 
npuMepa U3 npaKce y  BucoKorpagau, rge TeMe^u caM^H HMajy npuMeHy, yonaBa ce 
r0T0B0 jegHaKo cpegae ogcTynaae Koje Hajnemhe h3hoch 2-2,50 %, mT0 je, 
H3pa^eH0 y guMeH3ujaMa TeMe^a, Maae og 9 cm. Jom jegaH goKa3 ce nocegyje Kaga 
ce H3 ynopeÇeaa ucKÆyne gucKyTa5unHu u ocnopaBaHu cnynajeBH ^yHgupaaa, Tj. 
Kaga je yrao Tpeaa 15 CTeneHu, y  KojuM ycnoBUMa je  u0HaK0 Mana npocenrn pa3nuKa 
y guMeH3ujaMa TeMe^a npaKTUHHo 3aHeMapÆUBa. Taga je yKynHo npocenm pa3nuKa 
Maaa og 1 cm, mT0 y npaKTUHHUM ycnoBUMa HeMa anconyTHo HUKaKBor 3Haneaa. 
HauMe, cnuHHo paHuje aHanu3upaHUM ycnoBUMa u o5jeKTUMa, Kog Tna ca go5puM 
KapaKTepucTHKaMa, Kao u Kog ohhx 5e3 K0xe3uje, npuMeTHa je  Mana pa3nuKa u3Me^y 
guMeH3uja, goK je Kog cna5ujux ucTa HemTo u3pa^eHuja.

3.4. ^ap^Hja^HH 3aKÆynaK

rope onucaHHM carnegaBaauMa ycnemHo ce noKa3yje ga ce npuKa3aH0M 
MeTogonorujoM u HanuH0M 3agp^aBa nocTojehu goKa3aHu CTeneH curypHocTu 
K0Hcrpy^uje, a ycnemHo yBogu npopanyH no EBpoKogy 7. ^o 0BaKB0r 3aKÆyHKa ce 
M0^e gohu ynpaBo 3axBa^yjyhu u35opoM npopanyHCKor nocTynKa 3 u ycBajaaeM 
^ap^HjanHHx Koe$H^HjeHaTa 3a TaHreHC yrna Tpeaa u K0xe3ujy y  u3H0cy og 1,40.

Oga5up n n  3, TaKoÇe, gyryje ce hctom ony Tj. ayropy jegmnuHa 3a npopa^yH 
g03B0ÆeHe hochbocth gaTux y  EBpoKogy 7 u „npaBnnHHKy” : JepreHy BpuH^y 
XaHceHy. yocTanoM, cKaHguHaBCKe 3eM^e, a u jom HeKe gpyre Koje cy npe yBo^eaa 
eBpoKogoBa Bpmune npopanyH hochbocth npeMa jegmnuHH BpuHna XaHceHa, 
ognynune cy ce ga npopa^yH hochbocth carnacHo EBpoKogy 7 Bpme ynpaBo npeMa 
TpeheM npopa^yHCK0M nocTynKy. HnaK, KaK0 5u npopanyH 5uo K0MnneTaH, anu u
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og6a^une ogpe^eHe KpHTHKe Koje ce HepeTKO ynyñyjy npegno^eHoj jegmnuHu y 
EK7, npunuKoM cnegeñe peBH3Hje EBpoKoga 7, ipe6a 6hth go Kpaja gocnegaH 
aeHoM ayTopy h ycBojHTH o6nuK Koju je oh h3bopho h npegno^uo. JegaH og 
ochobhhx pa3nora ne^u y HHaeHHiiH ga je  y  aeMy, nopeg ocianux, npncyraH (a y 
npegno^eHoj EK 7 jegmnuHu: ncK^yneH) ocnopaBaHn ^aKTop gy6uHe d, Kojn je, ca 
gpyre cipaHe, npncyTaH y jegmnuHu Koja je  go caga 6una npuMeauBaHa y  pernoHy, 
Tj. y  „npaBHHHHKy” .

ycBajaae n K  y u3Hocy og 1,40 Tpe6a nponpaiuiu n nogceñaaeM Ha nojegnHa 
nojamaeaa npncyTHa y EK 7-1. HauMe, y  npnMeg6n 2 Ha 2.4.6.2(2)P ce HaBogn ga 
ce npenopyneHHM u npegno^eHuM BpegHociuMa y AHeKcy A  o6e36e^yje MuHuManHu 
hhbo curypHocTu K0HBeH^u0HanHux KoHcTpyKuuja, KojuMa ce, npeMa 2.4.6.3(1), 
go3Bo^aBajy u ogpe^eHe Mane reoMeTpujcKe Bapuja^uje. Hcto je  u y  carnacHociu ca 
npoBegeHuM ucipa^uBaaeM rge cy TaKo^e npuMeaeHe MuHuManHe BpegHociu nK, 
anu, cBaKaKo, npojeKTaHT Mo^e npuMeHuTu u Beñe BpegHociu. y  cnynajy BenuKor 
pu3uKa unu Heyo6unajeHux ycnoBa Tna unu onTepeñeaa, carnacHo 2.4.7.1(4), Mory 
ce ycBojuiu c ip o te  BpegHociu. 3a npuBpeMeHe KoHcipyKu,uje unu npoMeH^uBe 
npopa^yHcKe cuTya^uje, npeMa 2.4.7.1(5), Mory ce npuMeHuTu u Hu^e BpegHociu.

Hmne, aKo ce noMHo^e cpegaa BpegHocT obux ycBojeHux n K  (1,40) u 
Te^uHcKa cpegaa BpegHocT n K  3a gejcTBa (oko 1,40), go6uja ce u3hoc 1,96. Hcia ce 
BpegHocT go6uja u aKo ce Me^yco6Ho noMHo^e ycBojeHu n K  3a Maiepujane (1,40), 
mio je BeoMa 6nu3y npou3Bogy u3BopHo npegno^eHux n K  (y  u3Hocy og 1,25 u 1,6) 
Tj. 2. OBa ^u$pa je, yjegHo, u goaa rpaHu^ 3a rno6anHu ^aKTop curypHocTu 
npunuKoM npopa^yHa hocuboctu npeMa TaKBuM nociy^uM a Koju cy npuMeauBaHu 
y nojeguHuM eBponcKHM gp^aBaMa. JegHaKocT npou3Boga HoBoycBojeHux n K  u 
paHuje npucyTHor rno6anHor ^aKTopa curypHocTu je, nogceTuMo, 6uo jegHa og 
xunoTe3a y obom ucipa^uBaay.

y  TanKH 3.3.6(4)P cioju jom jegaH Ba^aH ^puH^u^: BpegHociu napaMeTapa 
e^eKTuBHe HBpcioñe cM u^aa c ' u tan y ' Tpe6a y3eiu Kao KoHciaHTHe caMo y oKBupy 
HanoHa 3a Koju cy uctu onpege^eHu. OBa cyreciuja npegciaB^a yjegHo u yBog y 
gone HaBegeHo.

y  EBpoKogy 0 (6.3.2(4)) ce cKpeñe na^aa „HenuHeapHoj aHanu3u” , anu ca 
acneKTa Manor noBeñaaa HeKor yna3Hor napaMeipa u gpaciunHor pacia 
ogroBapajyñer u3na3Hor nonyT gejcTBa u e^eKTa. Obo Mo^ga u 36or Tora mio je 
HaHomeae ^ap^ujanHux Koe^u^ujeHaTa y ycnoBuMa npucyTHe HenuHeapHociu 
noce6aH u3a3oB (Smith and Gilbert, 2011b). npuioM, He o6paña ce naxaa Ha cnunaH 
TaKaB ogHoc u3Me^y HBpciohe u oTnopa. HauMe, Kog Tna je obo 3ana^aae 
HajuciaKHyTuje jep ce HBpcioña gyryje rnaBHo ipeay, a u y  $yHKu,uju je og 
HopManHor HanoHa. TaKo, oHa Huje KoHciaHTHa, Beñ je  3aBucHocT HenuHeapHa, na 
oBa guc^po^op^uoHanHOCT gona3u go u3pa^aja ynpaBo Kog yrna Tpeaa u ^aKTopa 
hocuboctu (Simpson, 2008). 3aio je npe noipe6Ho ga ce pegyKyje yrao Heronu 
oTnop, ogHocHo hocuboct, mio ce huhu y  n n  3. y  aeMy ce, TaKo^e, u cune 
^aKTopumy u to npe noneTKa npopanyHa, KaKo 6u ce u36erno eBeHTyanHo auxoBo
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MeÇyco5HO noHumTeae hhh go5nnH pe3ynTaTH Kojn 5h BognnH Ka HecnrypHoj 
KOHCTpyKUJljH.

H3y3eTHa cothhoct H3MeÇy gHMeH3Hja Kog Tna 5e3 KOxe3Hje h ycBajaae nK  
BeoMa cnHHHOM n0Tpe5H0M KaKO 5h gHMeH3Hje npopanyHaTe no „npaBHnHHKy” h no 
AHeKcy 5nne 5nHCKe, OTBapa M0ryhH0CT ga ce aHanroe Bpme h npnnHKOM 
HenHHeapHor onnca CMH^yhe OTnopHOCTH Tna. MeÇy aHMa ce no noce5HOCTH 
HapoHHTo HCTHHe OHa xHnep5onHHHor THna Kaga ce HBpcToha HHTepnpeTHpa caMo 
npeKO npoMeHÆHBor yrna CMH^yhe HBpcTohe (5e3 KOxe3Hje!) Kojn je  y  foyHKnujH og 
HopManHor HanoHa.

KapaKTepHCTHHHo je  ga ce y  HajBeheM 5pojy cnynajeBa no n n  3 go5njajy 
HajBehe noTpe5He gHMeH3Hje TeMe^a (Orr, 2002; Orr, 2005b). OBa K0HCTaTa^Hja je 
yoneHa h noTBp^ern ca roTOBo cbhm HCTpa^HBaaHMa h aHanroaMa npoBegeHHM 3a 
H3pagy Ha^H0HanHHx aHeKca, a gyryje ce gogaBaaeM n K  onrepeheaHMa ca 
KOHCTpy^Hje. HaKO ce hhhh ga cy HeKe og hobhx gHMeH3Hja 3a HHjaHcy Maae og 
paHHjHx, mTO ce MO^e TyManmu Kao npnnor eKOHOMHHHHjeM gHMeH3HOHHpaay y 
peraoHy, Tpe5a yKa3aTH Ha to ga ce Ha OBaj HanHH gocTH^e BpegHOCT Koja je y  paHry 
OHHx npopa^yHaTHx npeMa pa3nHHHTHM nocTy^HMa. TanHHje: H3MeÇy HajBehe 
go5njeHe no npopanyHCKHM nocTy^HMa h OHe nocTHrHyTe npeMa „npaBHnHHKy” . 
HaBegeHO carnegaBaae ynyhyje ga y  n n  3 nocTojn 3a HHjaHcy Behn CTeneH 
CHrypHOCTH y ogHOcy Ha ocTane npHCTyne. OBa K0HCTaTa^Hja je  ogroBapajyha ca 
acneKTa ^yHgnpaaa jep TeMeÆ ocTaje caKpHBeH y 3êmæh h Hcnog o5jeKTa TaKO ga 
HeMaMO HHKaKaB gnpeKTHH BH3yenHH yBHg y aeroBO noHamaae h pa3Boj 
ge$opMa^Hja, na ce eBemyanHa omTeheaa He Mory caHHpaTH. TanHHje, no3HB ga 
HemTO HHje y  pegy ca TeMeÆHMa ynyhyje ropaa KOHCTpy^Hja, Kaga cy mTeTe Beh 
MHorocTpyKO Behe. C Tora je nHTaae onpaBgaHOCTH npncyraor CTeneHa CHrypHOCTH 
y nocTynKy 3 mnunmo. TaKoÇe, n n  3 y  MHoroMe HanHKyje gHMeH3HOHHpaay ropae 
KOHCTpy^Hje, jep ce h Kog a e  ^aKTopnmy cnne h MaTepnjanH, mTO npy^a 
KOH3HCTeHTHOCT y npojeKTOBaay ae  h TeMe^a, Te je, CBaKaKO, og H3y3eTHor 3Hanaja 
3a npojeKTaHTe. HaHMe, yBO^eae n n  2*, rge Beh nocTojn HeKOH3HCTeHTHOCT H3MeÇy 
npHCTyna npopanyHa g03B0ÆeHe hochbocth h Knroaaa (Simpson, 2008a), OTBopnno 
5h Hecnaraae h H3MeÇy HanHHa npojeKTOBaaa ropae h TeMeÆHe KOHCTpyKuuje. 
CTaae 5h ce caMO noropmano Kaga ce nogcera ga ce npeMa nocTynKy 2* go5njajy 
HajMaae BpegHOCTH gHMeH3Hja Koje 5h y MHoroMe ogcKaKane og ohhx go caga 
ycBajaHHx h H3BoÇeHHx. YKonHKO ce He y3My npegno^eHH n n  h nK, npnnHKOM, 
Hnp., gHMeH3HOHHpaaa h H3BoÇeaa npomnpeaa nocTojeher o5jeKTa go5nnH 5h ce 
TeMeÆH ganeKO Maan og nocTojehnx. Obo he CTBopmu BenHKy 3a5yHy Kog 
HH^eaepa, a cnrypHO h H3a3BaTH onpaBgaH CTpax h HenoBepeae npeMa EK yonmTe. 
^pyrH KpajaH cnynaj, ca KojHM cy ce cpene nojegHHe 3eMÆe h3 EY (h h3 3anagHor h 
H3 HCTOHHor gena), je ga he, KopHCTehn HOBe nocTynKe npopanyHa, 5hth n0Tpe5H0 
nojanaBaTH Beh nocTojehy h gyra hh3 ge^HHja KopnmheHy KOHCTpyKuujy. HnaK, 
HCKycTBa h npocneKuuja noKa3yjy ga cy HH^eaepH h3 thx 3eMa^a CTeKnH noBepeae 
h nocTHrnH KOH3HCTeHTHOCT ca EK 7 (Orr et al., 2011).
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Jom jegHy noTBpgy MO^eMO Hahn y jom yBeK Ba^ehuM nponucuMa 3a 
apMupaHH 6eTOH, Kao MaTepujan og Kora ce Hajnemhe ropa^yje TeMe^. TaMO ce 
rpaHHHHa ge$opMa^Hja 3a 6eTOH y TeMe^y, yMecTO Ha 3,50 %c , orpaHunaBa h 
cnymTa Ha 2,00 %c, ynpaBO H3 pa3nora HegocTynHOCTu u HeMoryhHOCTu 3a yBH^aj Ha 
TeMe^y.

HMajyhu y  Bugy ga ce MeToga KomnHor eneMeHTa, Koja Hygu H3y3eTHe 
MoryhHOCTu 3a npojeKTOBaae, cBe Bume pyraHcKu npuMeayje y  npaKcu, pa3yM^HBO 
je ga ce oneKyje ga ce npopa^yH caraacHO eBpoKogoBHMa MO^e naKO u3BoguTu y 
aoj. Anu, eBpoKogoBu cy pa3BujaHu y cMepy rpaHHHHor cTaaa HOMa, a He KaKO 6u ce 
Morao npuMeauBaTH MKE. HnaK, ocTBapuBaae HaBegeHor je y  reOTexHHu,u Moryhe 
caMO aKO ce ^aKTopumy yna3HH napaMeTpu, nonyT HBpcTohe raa, hhh pe3ynTaTu 
arnnroe, Kao mTO cy HanagHH MOMeHTu u H3na3He cune. npBOHaBegeHO ce hhhh 
ynpaBO y n n  3, mTO OMoryhaBa ga ce hcth ca ycnexoM KopucTu y co^TBepy 
6a3upaHOM Ha MKE. npuTOM, pegyKu,uja nCO MO^e ce u3BpmuTu 6hho Ha noneTKy 
hhh Kpajy arnnroe (Potts, 2011), anu he ce y  o6e BapujaHTe go6uTu hcth pe3ynTaTH 
Kog npuMeHe Mop-KynoHOBor 3aKOHa (Zdravkovic, 2011), Koju je, uaKO ca 6pojHHM 
HegocTa^HMa, jom yBeK HajBume KopumheH og cTpaHe HH^eaepa.

M o^e ce pehu u ga je y3HMaae Behux BpegHocTu 3a n K  Bume ogroBapa 
gocagamaeM cTeneHy curypHocTu jep cy y  rope npHKa3aHHM arnnroaMa 
npuMeauBaHH mhhhmanHu Koe^Hu,ujeHTu npenopyneHu y „npaBHnHHKy” . Anu, 
AHeKc hx, 3a pa3HHKy og aera, He gHcKpHMHHHme. HnaK, HMajyhu y Bugy ga ce 
nCO onpege^yjy H3 ucTor ucnuTHBaaa, anu u MoryhHocT ucTOBpeMeHe jegHaKe 
pegyKu,uje nCO npunuKOM npuMeHe y  MKE, ycBojeHH cy n K  3a nCO y hctom 
H3Hocy og 1,40. ftuxoB y ru ^ j Huje jegHaK Ha o6a napaMeTpa, a jom Bume Kog yraa 
Tpeaa He Bpmu paBHOMepHy pegy^ujy, jep ce n K  He npuMeayje gupeKTHO Ha yrao, 
Beh Ha TpuroHOMeTpujcKy ^yH ^u jy TaHreHc. Obo goBogu go napagoKca^He 
CHTya^Hje ga ce Bume cHH^yjy Behu yraoBH Tpeaa Hero Maau Kog Kojux cy Moryhe 
nocnegu^ KpuTHHHuje (Ha np.: 35 ^  26,5, 15 ^  11). HnaK, npegonaBa ce ga cy 
npenopyneHH n K  3a aKu,uje (onTepeheaa) npey3eTH H3 npegnora y  EK 7 mTO je, 
nepcneKTHBHO raegaHO, y  npaBny cMaaeaa pa3HHKa H3Me^y HA.

^ocagamau npopa^yHH ce ogHoce caMO Ha hochboct nuje je HacTaBaK 
npopa^yH cneraaa u ynope^eae ca go3BO^eHHM. KaKO je Beh onucaHO, npopa^yH 
cneraaa ce Bpmu ca He^aKTopupaHHM napaMeTpuMa, jep cy npunuKOM npoBepe SLS 
cbh ^ap^Hja^HH Koe^Hu,ujeHTu jegHaKH Me^yco6HO u H3Hoce 1,0. OBy npaKcy je 
TaKO^e ycTaHOBHO EpuHH XaHceH jom 1956. roguHe. Pacnopeg n K  no napaMeTpuMa 
je norogaH u ca OBor acneKTa, anu u H3 MoryhHocTH auxoBor go6ujaaa npuMeHOM 
co^TBepa 3acHOBaHor Ha MeTogu komhhhx eneMernTa. CBe obo 3ajegHO gaje nyHO 
apryMeHaTa y KopucT npuxBaTaaa npopanyHcKor nocTynKa 3 (a u npegno^eHux 
^ap^Hja^HHx Koe^H^HjeHaTa y H3Hocy og 1,40).

Me^yTHM, no nuTaay npopa^yHa cneraaa, ogHocHO no H36opy jegmnuHe 3a 
npopa^yH cneraaa, y  EBpoKogy 7 jom yBeK He nocToju caraacHocT, na je ucTa y 
AHeKcuMa HaBegeHa caMO HH^opMaTHBHO. OTe^aBajyha okohhoct je u to mTO Hucy
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ge^HHHcaHH hh KpHTepHjyMH hh napaMeTpH ynorpe6^HBocTH, a 3a Hnjn je pa3Boj 
HeonxogHo Moxga He tohhko HCKycTBO, kohhko öoraTH h öpojHH nog^H  ca 
pa3HHHHTHx HHxeaepcKnx o6jeKaTa (Paikowsky, 2005). Oho no neMy, HnaK, nocTojn 
KOHceH3yc je ga ykohhko je  hochboct oko TpH nyTa Beha og peanHor MaKCHManHor 
HanoHa (HanoH Ha KoHTaKTy TeMe^-rao ogpe^eH npeKo He^aKTopnpaHnx cnna), oHga 
HeMa norpe6e og npoBepe h npopa^yHa cneraaa, jep je TaKo TeMe^ o6e36e^eH og 
eBeHTyanHHx npeKoMepHHx cneraaa.

H3 go caga HaBegeHor Moxe ce HacnyrnTH ga ce y  npopa^yHHMa Hehe 
aHanH3HpaTH HegpeHHpaHH ycnoBn, ogHocHo cMnnyha oTnopHocT ropaxem  npeKo 
HegpeHnpaHe Koxe3nje. Obo H3 jegHocTaBHor pa3nora mTo Ham „npaBnnHHK” He 
npaBH jacHy pa3nnKy H3Me^y gpeHnpaHnx n HegpeHnpaHnx ycnoBa, a n napaMeTpn y 
HeKoHconngoBaHo-HegpeHnpaHHM ycnoBHMa ce y  aeMy Hnrge He HaBoge. y  npnnor 
nge cBaKaKo n to mTo cy HegpeHnpaHn ycnoBn ogroBapajyhn caMo y KpaTKoTpajHHM 
ycnoBHMa HaKoH Kojnx gona3n go gHCH^a^Hje nopHux npnTncaKa, a mTo Hajnemhe n 
npaKTHHHo Hnje cnynaj y  BncoKorpagan rge nnnTKH TeMe^n HMajy Hajmnpy 
npnMeHy: oBge ce ncTa gemaBa Beh tokom rpagae o6jeKTa. HegpeHnpam HBpcToha, 
ochm og Tpeaa, y  HajBehoj Mepn 3aBncn og BennnnHe nopHux npnTncaKa, ogHocHo 
og npeTxogHe ncTopnje HanoHa n nyraae ornepeheaa, TaKo ga oHa Hnje 
^yHgaMeHTanHa oco6nm raa Beh caMo jegaH og o6nnKa noHamaaa y  c^e^H$HHHHM 
Ha^0HCK0-ge^0pMa^H0HHM ycnoBHMa. OHa ce Tpe6a oneKHBaTn y Bogo3acnheHoM 
Tny npnnnKoM 3eM^orpeca, ann anx noKpuBa EBpoKog 8 Te hcth Hncy og 
geTa^Hnjer nmepeca 3a obo ncrpaxnBaae. TaKo, HMajyhn y Bngy ga HeMaMo 
ncKycTBa no nnTaay npnMeHe napaMeTapa CMnnyhe HBpcTohe y  HegpeHnpaHHM 
ycnoBHMa y npopa^yHy go3Bo^eHe hochbocth, hhhhho ce ga cy oTBopeHa BpaTa 3a 
npnxBaTaae npenopyneHor H3Hoca y EK 7-1. Me^yrnM, HaKoH KoHcym^nje 
o6jaB^eHHx Ha^HOHa^HHx aHeKca Te pagoBa y naconncnMa n Ha cnMno3njyMHMa, 
npnMeheHo je ga cy cBe 3eM^e Kojy cy npnxBaTnne Tpehn npopanyHCKn nocTynaK - 
ogcTynnne og ncTe. Me^y anMa je n ^aHCKa, a 3aHHM^HBo je ga je TaMo ycBojeHa 
HajBnma: 1,80 (D K  NA, 2010). OBa BpegHocT je, Kao n y  cbhm gpxaBaMa Koje Hncy 
npnxBaTnne H3BopHo gaTy, nonyT OnHCKe, fflnaHnje HTg., o6pa3noxern 
H36eraBaaeM ncTopnjcKn n eMnnpnjcKn yoneHnx pa3Bnjaaa BennKnx 
KOHCO^Hga^HOHHx cneraaa, npo6neMaTHHHe ceKyHgapHe KOHCO^Hga^Hje n ny3aaa 
(noHoBo SLS npo6neM) y  cnynajy npnMeHe oHe npegnoxeHe y AHeKcy A  EBpoKoga 7 
(Bergdahl, 2005).
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4. KOMnAPATHBHA CTY^HJA 3A O^PE^HBAftE 

npoPAWHCKor nocTynKA h  ^AP^HJA^HHX 

KOE^H^HJEHATA 3A CTAERtfHOCT KOCHHA

4.1. H36op 0flr0Bapajyher nocTynKa

4.1.1. OcHoee npopanyHa cmaóuiHocmu KocuHa

KocHHe cy KoHcTpyKuuje Koje cy H3y3eTHO necTO npncyTHe y rpa^eBHHapcTBy h 
pygapcTBy. 3aTO je pa3yM^uBo mTO ce Ha aux CTaB^a jegaH og npnopHTeTa o 
u36opy ogroBapajyñer npopa^yHcKor nocTynKa h napuujanHux Koe$H^HjeHaTa 
npHHHKOM H3page HauuoHanHor aHeKca EBpoKogy 7. HcTe cy ce go caga 
npojeKTOBane h aHanroupane caraacHo goKa3aHHM MeTogaMa 6a3HpaHHM Ha 
rao6anHoM ^aKTopy cHrypHocTH. JegHa og HajnonynapHujux MeToga 3a npopa^yH 
auxoBe cTa6HHHocTH no rpaHHHHoj paBHoTe^H je  cBaKaKo EumonoBa, Koja je, nopeg 
ocTanux 6pojHHx tobo^ hocth h npegHocTH, Haponmo npuxBaT^uBa h ca acneKTa 
EBpoKoga 7 (Simpson & Driscoll, 1997). CaraacHo aoj, HTepaTHBHH npopanyH ce 
cnpoBogH npeMa cnegeñoj jegHanuHu:

^  [c 'b  +  (W  -  u ■ b ) ■ tan f '] ■ ma 

Fs =  ---------------------------------  (4-1)n v '
£ W  ■ sina

rge je

1cOSa (4-2)
1 + tan a  ■ tan f  / Fs

1

ma

npeocTane MeToge ce Me^yco6Ho HajBHme pa3nuKyjy no nuTaay HanuHa 
TpeTHpaaa Me^ynaMenapHux cuna Koje, Me^yTHM, HeMajy y ra ^ j Ha u36op nocTynKa 
h BpegHocT napnujanHHx Koe^H^HjeHaTa.

4.1.2. Ynopefyene nocmynaKa

npucycTBo rao6a.raor ^aKTopa, ogHocHo Koe^H^HjeHTa curypHocTu, y 
jegHanHHH 3a npopanyH cTa6unHocTu KocuHa Mo^e nonerao norpemHo HaBecTu y 
cMepy ycBajaaa n n  2 Kao ogroBapajyñer. Anu, y3 rao6anHu ^aKTop, y  uMeHuouy 
nnaHa ma ^urypume h TaHreHc yraa yHyTpamaer Tpeaa Koju Tpe6a ga ce genu 
ynpaBo ca K0e^H^HjeHT0M curypHocTu, ogHocHo

tanf/ Fs

70



Obo ce Moxe npeno3HaTH Kao pegyKuuja HaBegeHor napaMeTpa cMH^yñe 
OTnopHoeTH. HcTa ce, KaKO je  Beñ n03HaT0, BpmH y n n  1 K 2 h n n  3, ann KaKO je y 
nocTynKy 1 yBeK noTpe6HO pagnra gBa npopanym, na^ay noHOBO, Kao h y  cnynajy 
gHMeH3HOHHpaaa TeMe^a, Tpe6a ycMeprnu Ka n n  3 Kao ogroBapajyñeM n n  Kojn je 
ageKBaTaH gocagamaoj npaKCH y peraoHy. Ca oBe Tawe raegnmTa, hcth HygH jom 
HeKOHHKO Ba^HHx npegHocTH y ogHocy Ha ocTane.

HaHMe, c o63HpoM ga cMH^yña oTnopHocT THa y HeKoj paBHH 3aBHCH og 
HopMaHHor onTepeñeaa Koje genyje Ha Ty paBaH, aeroBa HBpcToña je  y  ^yHKUHjH og 
onTepeñeaa. H3 Tor pa3Hora HeonxogHa je  na^aa npHHHKOM 3agaBaaa n K  jep npn 
noBeñaay onTepeñeaa ca n K  gona3H h go noBeñaaa HBpcToñe, mTo ce ropa^aBa 
npnnHKoM arnnroa ca MKE. y  n n  1 K 1 ce cBa onTepeñeaa noBeñaBajy, mTo ce, 
TaKo^e, pagH h y n n  2. H3 oBor pa3Hora je  npn H36opy ogroBapajyñer nocTynKa 3a 
aHanronpaae cTa6nnHocTH KocHHa npenopyn^HBO ycBojHTH n n  3 rge ce cTaHHa 
onTepeñeaa 36or concTBeHe Te^HHe THa He yBeñaBajy, a MHo^e ce caMo noBpeMeHa 
HenoBo^Ha onTepeñeaa. HaBegeHo HaponHTo gona3H go ropa^aja aKo ce BpmH h 
npopanyH HanoHa h ge^opMa^Hja y  MKE nporpaMy. Jom Bume, npnnHKOM aHanroe 
cTa6nnHocTH ca TpeñHM nocTynKoM, cBa onTepeñeaa, 6hho KOHcTpyKuujcKa hhh 
reoTexHHHKa, ce TpeTHpajy Kao ga noTH^y og THa h He nogne^y npoMeHH BpegHocTH 
jep je ^ap^Hja^HH Koe$H^HjeHT 1,0! HaHMe, Kaga ce cnoMHae n n  3 Tpe6a 
nogceTHTH ga hcth pa3HHKyje He caMo cTaHHe h npoMeH^HBe, Te noBO^He h 
HenoBo^He cnne, Beñ hx pa3BpcTaBa h no ToMe ga hh nora^y og KOHcTpy^Hje hhh 
cy og THa. y  aeMy je  jegHa rpyna n K  npegBH^eHa 3a KoHcTpyKTHBHa gejcTBa, a 
gpyra 3a reoTexHHHKa. Me^yTHM, Kaga ce aHanroupa cTa6HHHocT KocHHa, oHga ce 
cBe cnne (cao6pañaj, o6jeKTH h ch.) TpeTHpajy Kao reoTexHHHKe, na hm ce h TaKBH, 
ogroBapajyñn n K  3agajy.

Bpmeae npopanyHa ca KapaKTepncTHHHHM BpegHocTHMa Mo^e, ca gpyre 
cTpaHe, Haroraeg ga npoMoBHme n n  2* Kao noTCHUHjanHH 3a npHMeHy Kog aHanroe 
cTa6HHHocTH KocHHa. Me^yTHM, paHHje HaBegeHe npegHocTH Koje oBaj npncTyn 
HygH, oBge HHcy npHMeH^HBe H3 jegHocTaBHor pa3Hora mTo je Kog KocHHa BeoMa 
TemKo ogpegHTH rge nonnae ga ce jaB^a oTnop Kojn je nogne^aH pegyKOBaay, 
ogHocHo, go Koje naMene ce Tpeae He Tpe6a KopnroBaTH nK. 3a Taj ^H^ noTpe6Ho je 
ypagHTH BenHKH 6poj npopanyHa, a naK h y  TaKBoM cnynajy, npHHHKOM npHMeHe 
nocTynKa 2* y  KOMep^Hja^HOM co^TBepy 3a npopanyH cTa6HHHocTH KocHHa H3na3HH 
pe3yHTaT Heñe 6hth h 3aBpmHH, jep je HeonxogHO MaHyeHHO H3BecTH jom nap 
pa^yH^a KaKO 6h ce KOHanHO go6no Koe^^HjeHT cnrypHocTH KocHHe. TanHHje, 
caraacHO 2.4.7.3.4.3(1n), npHMeg6a 2, pe3ynTyjyñH e^eKaT gejcTBa Ha KHH3Hy 
noBpm (HOMa) Tpe6a yBeñaTH 3a yE, a aeHy cMH^yñy oTnopHocT yMaaHTH 3a yR, mTo 
je  KOMnHHKOBaHo H3BogHTH KaKO MKE, TaKo h MeTogoM rpaHHHHe paBHOTe^e 
KopnmñeaeM MeToga naMena. y3 to, geo THa HMa noBo^aH y ra ^ j Ha cTa6nnHocT, 
goK ropan H3a3HBa aeHO nopeMeñeae, na ce T3B. npHHiiHn HcTor nopeKHa, HaBegeH 
y npHMeg6n 3a 2.4.2(9), y  npHMeHH n n  2 Kog aHanroe cTa6HHHocTH KocHHa yonmTe 
He Mo^e npHMeHHTH. HajBepoBaTHHje cy HaBegeHe npHMeg6e npoy3poKOBane ga 
caMo jegHa-gBe 3eM^e ^aBoproyjy n n  2, Maga Ha He cacBHM npHHu,HnHjenaH HanHH,
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HaKO je y  Me^yBpeMeHy npegno^eHa h Kope^a^Hja H3Me^y n n  2 h n n  3 (Magnan, 
2010). H3 HaBegeHHx KoMnnHKoBaHHx pa3nora je MHomTBo 3eMa^a kophchh^ EK 7, 
Tj. r0T0B0 CBe Koje He npHXBaTajy gBojHH npopanyH y n n  1, npenopyHHno nocTynaK 
3 3a npHMeHy Kog aHanroe cTa6nnHocTH KoCHHa. Hcth je, KoH^^njcKH raegaHo, 
roTOBO HgeHTHnaH n n  1 K 2, Koja je, yjegHO, Hajnemhe h MepogaBHa y  aeMy. ftHMa 
je  Moryhe BpmHTH h f ’/c’ pegy^H jy Koja npegcTaB^a o^^Hjy ogpe^HBaaa 
Koe^H^HjeHTa chitphocth y  co^TBepHMa 3acHoBaHHM Ha MKE. Obo caraegaBaae je 
oxpa6pyjyhe 3a 6ygyhHocT ca acneKTa xapMOHH3a^Hje Kaga he ce, cacBHM H3BecHo, 
nocTynaK 3 npenopyHHTH 3a npopanyH CTa6nnHocTH KocHHa no EBpoKogy 7. TaKo^e, 
ca acneKTa oBor HCTpa^HBaaa, oho mTo ce oMoryhaBa npHXBaTaaeM n n  3 gona3H 
go ropa^aja Kog HyMepHHKor Mogennpaaa MKE reoTexHHHKor h KoHcTpyKTHBHor 
cnynajeBa y kom ce cHMynraHo TpeTHpajy KocHHa h TeMe^H. THMe ce oMoryhaBa 
ftHxoBa KoH3HcTeHTHocT c o63upoM ga cy rao h KoHcTpyKu,Hja geo HcTor npo6neMa, 
y  HenocpegHoM cy KoHTaKTy h Me^yco6HoM cagejcTBy (Simpson, 2008a).

4.2. Ogpe^HBa^e H3Hoca ^ap^HjanHHx Koe^^ujeHaTa

y  oBaKo yTBp^eHHM ycnoBHMa no nHTaay H36opa npopanyHcKor nocTynKa 
Tpe6a HacTaBHTH ca ogpe^HBaaeM n K  ca KojHMa he ce pegyKoBaTH nCO raa, npH 
neMy Tpe6a HcTahH ga cy npHXBaheHH npenopyneHH Koe^^HjeHTH 3a gejcTBa. 
ycnoB 3a yTBp^HBafte n K  3a HBpcTohy je ga ce o6e36egH hcth cTeneH cTa6nnHocTH 
Kojn je go caga 6ho nponncaH, ogHocHo ga ce nocTHrHe hcth HaraoH KocHHe, c 
o63HpoM ga je  npaKca noTBpgnna anxoBy cnrypHocT.

Ako cy c = 0 kPa h u =  0 k P a , oHga ce EnmonoB H3pa3 Mo®e cBecTH Ha

W  • tan f '-m a
Fs = --------------

W  • sin a
(4-3)

Fs =
tan f m a (4-4)

sina

(4-5)

Fs =
tanf

(4-6)
sin a  • cos a  • (1 + tan a  • tan f  /F s )

Fs =
tanf

(4-7)
sin a  • cos a  +  sin a  • cos a  • tan a  • tan f  /Fs

Fs =
tanf

(4-8)
sin a  • cos a  +  sin2 a  • tan f  /Fs
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M3 u3pa3a (4-8) ce Moæe u3BecTu ga je

tan f =  Fs - sin a  - cos a  + sin2 a  - tan f  (4-9)

tan f (1 -  sin2 a )=  Fs - sina - cosa (4-10)

A ,, Fs - sin a-cosa
tan f  = --------- --------- (4-11)

cos a

tan f  ' = Fs - tan a  (4-12)

rge je g03B0ÆeHu Koe^HUHjeHT curypHOCTu y ^yHKuuju og npopanyHCKe cuTyauuje 
y  Kojoj ce pa3MaTpa CTa5unHOCT KOCUHe HeKor o5jeKTa, ogHOCHO ga nu cy y  nuTaay 
TpajHu unu, MO^ga, noBpeMeHu, Tj. pagHu ycnoBu.

A ko 5h ce jegHanuHa (4-8) 3a Koe^Hu,ujeHT CurypHOCTu npuMeHuna y ycnoBHMa 
rpaHHHHux CTaaa, Kaga je  FS=1.0, OHga 5u Ha MecTy tan^’ Tpe5ano ga ce yHece 
npopa^yHCKa BpegHOCT yrna Tpeaa go5ujeHa u3 ycnoBa:

tan f
tan f = ------  (4-13)

g .

na 5u HaBegeHu u3pa3 3a FS go5uo cnegehu o5nuK

tan f
Fs = -------------------^ ----------- —  (4-14)

sina-cosa + sin a - t a n f/Fs

u3 Kojer 5u ce, uMajyhu y Bugy ga je FS=1.0, ga^e u3Beno ga je

tanfd = Fs - sina-cosa + sin2 a-tan fd (4-15)

tanfd = sina-cosa+ sin2 a-tan fd (4-16)

h, cnuHHO HaBegeHOM ^pe5a^HBaay tan^ ’ ca neBe CTpaHe u goTepuBaay 
TpuroHOMeTpujcKHx u3pa3a, ga je

tan f d = tana (4-17)

Tj.

tanf'
----— = tana (4-18)

g f

tan f ' = g f - tan a  (4-19)

M3jegHanaBaaeM 3agaa gBa u3pa3a y KojuMa ca neBe CTpaHe ^urypume hcth 
nnaH tan^’ (4-12 u 4-19), go5uno 5u ce
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Fs • tan a  = gf • tan a (4-20)

h, KOHanHO, ga je

g f =  F s (4-21)

CaraacHO H3BegeHOM, a h ycnyTHHM HaBogHMa, MO^e ce KoHcTaTOBaTu ga nK  
KojHM ce y  ycnoBHMa rpaHHHHor cTaaa Tpe6a pegyKoBaTu TaHreHC yraa ipeaa, a ga 
6u ce 3agp^ao hcth CTeneH CHrypHOCTH Koju je  paHuje 6ho o6e36e^eH rao6anHHM 
FS, He 3aBHCH og reoMeTpHjcKHx, MaTepujanHux unu KapaKTepucTUKa ornepeheraa, 
Beh caMO og npopa^yHCKe CHTya^Hje y  Kojoj ce pa3MaTpa cTa6nnHOCT TpeTHpaHe 
KOCHHe: TpajHO, npHBpeMeHO unu HHHHgeHTHO cTaae!

Chhhhhm npHcTynoM ce MO^e ogpegHTH h n K  3a KOxe3Hjy, npu neMy ce 
pa3MaTpa rao ca TpeaeM h KOxe3HjOM, a 6e3 nopHor npHTHcKa, Koju yocTanoM h Huje 
3acerayr ^ap^Hja^HHM Koe^H^HjeHTHMa, na je  y  cnynajy rao6a.raor ^aKTopa:

Fs
(c'b + W  • tan f )• ma 

W  • sina
(4-22)

„  W  • tan (b'ma c 'b  • ma
Fs = -------- -— -  + - a

W  • sina  W  • sina
(4-23)

Fs
tan f  ma + c' b • m„

sina  W  • sina

Cpe^HBaaeM jegmnuHe (4-24) no c ’, go6uja ce

sina b • ma

(4-24)

(4-25)

 ̂Fs tanf'^1 W  • sina

V ma sina b
(4-26)

H3pa3 (4-26) ce Mo^e hckophcthth h y  ycnoBHMa rpaHHHHor cTaaa (FS=1.0) h 
napuujanHHx Koe^H^HjeHaTa, Kaga je

cd = (4-27)

na

cd =
Fs tan<

V ma, d sina
W  • sin a  

b
(4-28)

c

c
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cd _ 

c' _

gc

1.0 tan <

y ma, d sina

1.0 tan<

ma, d sina

W  ■ sin a  
b

W  ■ sina 
b

(4-29)

(4-30)

ogaKneje

c _ g c
1.0 tan

ma, d sina

W  ■ sin a  
b

(4-31)

Chhhho, H3jegHanaBafteM H3pa3a y KojHMa je  ca neBe CTpaHe c ’ (4-26 h 4-31) 
cnegH ga je

gc
1.0 tan

ma, d sina

W  ■ sin a  
b v ma sin a  j

W  ■ sin a  
b

gc ■
1.0 tan

ma, d sina

Fs tan A'

v ma sin a j

a ga^e, c o63upoM ga je  gf _  F s . 

Fs tan f

gc _■
ma sin a
1.0 tan f

ma, d sina

1+
Fs ■

tan a  ■ tan f

Fs tanf
sina

gc _■
cosa

tana^
1 +

1

cosa

tanf 
Fs tanf 

_ Fs 
sina

1.0

(4-32)

(4-33)

(4-34)

(4-35)

1
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Fs •

( ,  tan a^ tan f
1 + -----------  * A'

Fs tanf

gc

1
cosa

Fs • sin a

1 +
tan a • tan f  

Fs

(4-36)

1
cosa

tanf 

Fs • sin a

ogarae ce, chhhho paHHje npHKa3aHOM, go6nja ga je

gc = F s (4-37)

npHKa3aHH HanHH ce Moxe hckophcthth h 3a ogpe^HBaae BpegHOCTH n K  3a 
HegpeHHpaHy KOxe3Hjy. noneB og EnmonoBor H3pa3a 3a ogpe^HBaae rao6a.raor 
^aKTopa eHrypHoeTH,

n
Z  [c' b +  (W  -  u • b) • tan f  ] •

Fs =
i=1

1/cosa 
1 + tan a  • tan f  / Fs

(4-38)
Z W  • sin a
i=1

rge ce yHocH HegpeHHpaHa Koxe3Hja, Kao h ga je yrao Tpeaa 0 (Hyna), go6no 6h ce 
jegHocTaBaH H3pa3 y  o6nHKy

Fs =

n
Z  Cu  •b • VCOsa
i=1____________

n
Z W  • sin a
i = 1

(4-39)

TJ.

Fs • Z W  • sina^ cosa/b = cu
i=1

(4-40)

npH^HKoM pa3MaTpaaa cTa6nnHocTH KocHHe y ycnoBHMa rpaHHHHor cTaaa, 
Kaga cy

Fs = 1,0 (4-41)

- 'u  ,d
gc,

(4-42)

h ftHxoBHM yK^yneaeM y npeTxogHo npHKa3aHy jegHocTaBHy jegHanHHy (4-39), 
cnegnno 6h ype^eae:

n

n

cu
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n c
S  ——b ■ 1/cosa

i,0 = ------------  (4-43)n
S W  ■ sina
i=l

n
Ycu ■ S  W  ■ sina- cosa/b = cu (4-44)

z=1

Chhhhoct jegHanuHa (4-40 h 4-44) y  KojHMa ca gecHe CTpaHe ^urypume cu je 
onurnegm, na je n0H0B0 jacHO ga n K  3a HegpeHHpaHy KOxe3Hjy HMa BpegHOCT 
jegHaKy paHHjeM rnoôanHoM ^aKTopy y npopa^yHCKoj CHTya^HjH y KojHMa je 
pa3MaTpaHa cTaôunHocT.

^aKne, Ha Bume HanuHa je  noTBp^eHO ga je npunuKoM npopanym cTaôunHocTH 
KOCHHa BpegHOCT ^ap^Hja^HHx Koe$H^HjeHaTa KojuMa ce nCO pegyKyjy hcth h 3a 
TaHreHC yraa Tpeaa h 3a KOxe3ujy, a yjegHO je h jegHaK rnoôanHoM Koe$H^HjeHTy 
curypHocTH. MeÇyraM, aeroB HHTeH3HTeT, nopeg og noy3gaHocTH napaMeTapa, 
3aBucu og ycnoBa y KojuMa ce pa3MaTpa cTaôunHocT KocuHa: TpajHHM, noBpeMeHHM 
unu HĤ iugeHTHHM, a Koju ce Mory pa3nuKoBaTH h y 3aBucHocTH og KoHcTpyKu,uje 
(ôpaHa, nyT, pygHHK h cn.) h ycnoBHMa omepeheaa. OBaKBy nogeny BpegHocTH nK
EBpoKog 7 ca aHeKcuMa Huje noHyguo, na cy hcth npegno^eHH KoHcTaHTHH h

He3aBucHH og pa3MaTpaHor cnynaja (11.5.1(1)), mTo je jegHa og aeroBux peTKux 
MaaKaBocTH. HnaK, npunuKa ce genuMHHHo yKa3yje y  EBpoKogoBHMa 0 h 1 . TaMo je 
oTBopeHa MoryhHocT o Bapupaay n K  y 3aBucHocTH og cTeneHa nocnegu^, Knace 
noy3gaHocTH, a h og npopa^yHcKe CHTya^Hje Tj. cnynaja ornepeheaa: TpajHa unu 
npona3Ha-npuBpeMeHa, mTo je ynpaBo oho mTo ogroBapa Hamoj gocagamaoj 
npaKcu! HaBegeHo je npucyrao y  nojeguHHM aHeKcuMa, TanHuje Kog 3eMa^a Koje cy 
ce o3ÔHÆHHje ôaBune npoôneMaTHKoM EBpoKoga 7: BenuKa BpuTaHuja, HeManKa, 
AycTpuja, ^aHcKa, fflBegcKa, OuHcKa, rpnKa HTg. (BS, DIN, O, DK, S, FI NA; Bond 
2010; Orr 2011a, 2011b, Lansivaara 2011; Kavvadas, 2011), Kao h goHeKne y 
Mane3uju (Malaysia NA, 2010). npegno^eHHM BpegHocTHMa ce ucToBpeMeHo 
3agp^aBa nocTojehu cTeneH curypHocTH Tj. hcth HaKnoH KocuHe, mTo je Ba^Ho 
npunuKoM eBemyanHux caHa^Hja unu gorpagae, H3ÔeraBa ôygyhe yrpo^aBaae 
ynoTpeÔÆHBocTH KocuHa h oMoryhaBa naKme npunaroÇaBaae HH^eaepa hobhm 
npopa^yHHMa carnacHo EBpoKogy 7.

OnucaHa npo^gypa o ogpeÇuBaay ^ap^HjanHHx Koe$H^HjeHaTa oMoryhaBa ga 
ce oBaKBa aHanu3a KopucTH He caMo npunuKoM npuMeHe Mop-KynoHoBor 3aKoHa, 
Beh h Kog HenuHeapHe aHBenone noMa xunepôonuHHor Tuna (Maksimovic, 2008). 
HenuHeapHa HHTep^peTa^Hja cMH^yhe oTnopHocTH je, ycneg peanHor onuca 3a cBa 
Tna y ^noKyrnoM goMeHy HanoHa, og H3y3eTHe noMohu npunuKoM o^THMH3a^Hja 
KocuHa. Obo ce npBeHcTBeHo ogHocu Ha oHe y KpynHo3pHHM MaTepujanuMa, Kog 
Kojux je, Hau3rneg, KpuTHHHa cTaôunHocT nnuTKux Knu3Hux noBpmuHa h rge je 
Hajnemhe ycMepeHa npojeKTamcKa na^aa, Kao h npunuKoM ucnpaBHor 
guMeH3uoHupaaa h cnpenaBaaa noTeHu,ujanHux noMoBa KocuHa y chtho3phhm
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MaTepnjanHMa. O5e nojaBe gyryjy ce HecaBpmeHoCTH M 0p-Kyn0H0Be nHHeapHe 
aHBenone y 30hh hhckhx HopManHHx HanoHa, Kojn cy Hajnemhe MepogaBHH 3a 
ogpe^HBaae nCO noTpe5Hux 3a aHanH3y CTa5nnHOCTH KOCHHa: OHa y tom nogpynjy 
n pe^ayje  HBpcTohy CHTHO3pHHx MaTepnjana, a n o^eay je  OHy Kog KpynHO3pHHx.

C^uKa 26 He^uHeapHa aHBe^ona aoMa xunepöo^uHHor Tuna u ^eHu napaMeTpu

A ko ce nogceTHMO ga npopa^yHCKH nCO npegcTaBÆajy KapaKTepHCTHHHe 
noge^eHe ca napuujanHHM Koe^HuujeHTHMa:

?d = Cd + s t a n < (4-45)

t  =  —  +  s  
Ï c

tan f  

gf
(4-46)

npH neMy

Ï c =  f  =  FS (4-47)

a y  HenHHeapHOM onncy to je 

tanf
(4-48)

rge je

L  A f  ^tan f  = tan f  B H-------- ------
I  1 + S n '/PN J

(4-49)

ogaKne npoH3na3H jegrnnHHa, Koja HanHKyje no3HaToj EnmonoBoj, ga je
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t
t d = —  

d FS
(4-50)

oHga ce 3agaa jegHanurn (4-50) Moxe gupeKTHo hckophcthth npunuKoM onnca 
HenuHeapHe aHBenone noMa, Hnp., cTaHgapgHo noHy^eHOM o^ujoM  „Mogen 
ge^HHHcaH og cxpaHe KopucHuKa” y  HeKOM og KOMep^HjanHHx co^TBepa. Taga je 
goBO^HO caMo ga ce na6opaTopHjcKH go6ujeHe BpegHocTH 3a cMunyhu HanoH 
„Kopuryjy” nogenoM ca BpegHomhy F S  xj. y ,̂ h TaKo cMaaeHe yHecy y  MaTepujanHu 
Mogen. Ha oBaKaB HanuH, KocHHa Koja je uMana rno6anHu ^aKTop curypHocTu 1,50, y 
rpaHHHHoM cTaay he, xj. HaKoH nogene cMunyhux HanoHa ca 1,50, HMaTH 
Koe^H^HjeHT 1,0. y  o6a cnynaja HaBegeHe BpegHocTH Koe^uuujeHTa ogHocuhe ce Ha 
Hcxy KnH3Hy noBpmHHy. Ba^Ho je npHMeTHTH ga ce y  obom cnynajy noMa, 
pegyKuujoM ^ n e  cno^eHe ^yHKuuje ca jegHHM KoHcTaHTHuM n K  yrane Ha npoMeHy 
cbhx napaMeTapa cMunyhe oTnopHocTu: oHa uoHaKo Huje KoHcTaHTHa, a kb anuxe tho 
ce HHTepnpeTupa HenHHeapHoM aHBenonoM noMa xunep6onuHHor Tuna.

4.3. BepH^HKa^Hja ycBojeHux ^ap^Hja^HHx Koe^^ujeHaTa

4.3.1. Modenupane MemodoM ^paHu^HepaeHomewe

HaBegeHH 3aK^y^u cy npoBepeHH HyMepuHKHM npuMepuMa. Pa3MaTpaHa je 
xoMoreHa KocuHa BucuHe 15 m, og MaTepujana nuju cy napaMexpu cMunyhe 
oTnopHocTH BapupaHu y  uctom peanHoM goMeHy Kao u Kog TeMe^a: ^=15-25-35o, a 
c=0-10-20-30 kPa. AHanu3e cTa6unHocTu cy npoBegeHe y nporpaMy SLIDE, 6a3upaH 
Ha MeTogu rpaHuHHe paBHoTe^e Koju uMa MoryhHocT npopanyHa Koe^H^HjeHTa 
cTa6unHocTu npeMa Bume nocTynaKa. y  cnynajy oBor ucTpa^uBaaa, npuMeaeH je 
EumonoB MeTog. AnropuTaM paga Mo^e ce onucaTu Ha cnegehu HanuH:

• y  nporpaM ce yHocu unu ucupTaBa KocuHa nog TaKBuM Haru6oM ga ucTa, 
npu 3agaTuM MaTepujanHuM KapaKTepucTuKaMa, a 6e3 Koxe3uje, uMa 
rno6anHu ^aKTop curypHocTu y u3Hocy og, Hnp. 1,50 (mTo, KaKo je 
npexxogHo HaBegeHo, 3aBucu og CHTya^Hje y  Kojoj ce KocuHa xpeTupa u og 
Tuna KoHcTpyKuuja).

• npu 3agp^aBaay c=0 kPa, yrao xpeaa Q ce cMaayje u npopanyHu ce 
npoBoge cBe goK ce 3a ucTy KocuHy He nocTurHe FS=1,00.

• OgHoc u3Me^y TaHreHca noneraor yrna xpeaa u TaHreHca cMaaeHor yrna 
Tpeaa ge^uHume n K  KojuM ce Tpe6a pegyKoBaTu TaHreHc 
(KapaKTepucTuHHor) yrna xpeaa u KojuM ce 3agp^aBa nponucaHu cTeneH 
curypHocTu.

• y  cnegeheM KopaKy, ucnmyje ce hobu Haru6 KocuHe Kojoj ce 3agaje 
npBo6uTHu yrao xpeaa, Kao u ogpe^eHa Koxe3uja, a nog Haru6oM KojuM ce 
ucnyaaBa ycnoB ga je, Hnp. noHoBo FS=1,50.
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• 3aTHM ce 0B0j kochhh goge^yje npeTxogHO npopanyHaTH cMaaeHH yrao 
Tpeaa h HacTaB^a ce cMaauBaaeM Koxe3Hje go TpeHyTKa Kaga ce aHaHH3OM 
cTa6uHHocTH npoBegeHoj y  SLIDE gocTurae FS=1,00.

• OgHoc H3Me^y nonerae h cMaaeHe KOxe3Hje onpege^yje nK  KojHM ce Tpe6a 
nogeHHTH (KapaKTepucTHHHa) Koxe3Hja HHMe 6h ce 3agp^ao hcth cTeneH 
curypHocTH, Koja je  BpegHocT 3anucaHa y Ta6eHaMa.

• yKOHHKO nocTojn onrepeheae, oho ce y  obhm, gpyroHaBegeHHM aHaHH3aMa 
Tpe6a nomho^ hth ca nK  Koju ogroBapa aeroBoj npupogu (KOHcTpyKTHBHO 
hhh reoTexHHHKo, TpajHo hhh npoMeH^HBo). 3a aux ce npegna^e ga 6ygy 
no H3Hocy jegHaKH npegHO^eHHM n K  y  EBpoKogy 7. TaMo je  HaBegeHo ga ce 
npHHHKOM aHaHH3a cTa6uHHocTu KocuHa cBa TpajHa gejcTBa Ha tho 
(KOHcTpy^uje h ch.) Tperapajy Kao reoTexHHHKa h Kao TaKBa ce MHo^e ca
1,0, H3y3eB npoMeH^uBux HenoBO^Hux KojuMa ce HaHocu n K  og 1,30.

HaBegeHu Kopa^H ce nornB^ajy 3a cBaKu nap BpegHocTu nCO y auxoBOM 
goMeHy (12 KOM6HHa^Hja). yTH ^ j Moryhux onTepeheaa je  npoBepeH y cHegehux 
12+12 KOM6HHa^Hja (3a TpajHa u npoMeH^HBa onTepeheaa) HHMe je oTKHoaeHa 
cyMaa o eBemyaHHOM auxoBoM geHOBaay Ha BpegHocT ^ap^HjaHHO  ̂Koe^H^HjeHTa. 
TaKo^e, y  hobhx 12 KOM6HHa^Hja napoBa napaMeTapa cMunyhe oTnopHocTu, 
aHaHH3upaHa je u cTa6uHHocT KocuHa y pagHHM ycHOBHMa (FS=1,30). ftuMa je 
noTBp^eHO ga BpegHocT n K  3aBucu caMO og ycHOBa y KojuMa ce ucnmyje 
cTa6uHHocT u ga je auxoB u3Hoc jegHaK ynpaBO nponucaHUM go3BO^eHHM 
rHo6aHHHM ^aKTopuMa.

HHTepecaHTHO je ga OBaj 3aK^ynaK Ba^u u npHHHKOM npoBO^eaa 
nceygocTaTHHKux aHaHH3a. HauMe, u Taga je  noTBp^eHo ga n K  KojuMa Tpe6a 
pegyKOBaTu nCO npHHHKOM aHaHH3e cTa6uHHocTH KocuHa y ceu3MHHKHM ycHOBHMa 
HMajy BpegHocT jegHaKy mhhhmaHHO go3BO^eHOM rao6aHHOM ^aKTopy curypHocTH y 
ceu3MHHKHM ycHOBHMa, ogHocHO 1,10. HaBegeHo je npoBepeHO ca gogaTHux 12 
npopanyHa. AHaHH3a cTa6uHHocTH y ceu3MHHKHM ycHOBHMa ce Bpmu npeMa 
nceygocTaTHHKOM nocTynKy, Kaga ce 3agaje Koe$H^HjeHT xopu3OHTaHHor y6p3aaa kx 

Kao Be3a ca ^paBHTa^HOHHM y6p3aaeM. TaKo, Hajnpe ce 3a KocuHy Koja y  cTaTHHKHM 
ycHOBHMa HMa rHo6aHHH Koe^H^HjeHT cTa6uHHocTH FS=1,50 ogpe^yje kx npu kom je 
FS=1,10, ga 6u ce ga^e cHH^aBaHH napaMeTpu cMunyhe HBpcTohe KaKo 6u ce npu 
tom kx go6uo FS=1,00.

Ha cHunaH HanuH je npoBegeHO gpyrux 120 aHaHH3a u 3a KocuHe ca 5 u 25 
MeTapa BucuHe, Kog Kojux je  noTBp^eHO ancoHyTHO hcto.

Kao mTO ce ga^e y  Ta6eHaMa Moxe BugeTH, unaK nocToju ogpe^eHO ogcTynaae 
og oneKHBaHux BpegHocTu 3a napuujaHHe Koe^H^HjeHTe (y  H3Hocy og 1,30 u 1,50) 
mTO je  pe3yHTaT chthhx, roTOBO 3aHeMap^HBHx HyMepuHKHx u reoMeTpujcKHx 
HenpeuH3HocTH. TeHgeH^Hja cpegaux BpegHocTu je, Me^yTHM, Bume Hero jacHa u 
OHurHegHa.
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3a KOCHHy BHCHHe H=5 m, Koja je  Tperapam y pa3OTHHTHM rpaHHHHHM 
ycnoBHMa h CHTya^HjaMa, goônjeHH cy cnegehn napuujanHH Koe^HUHjeHra:

Taöe^a 45 TpajHa KOCHHa öe3 cno*amaer onTepefte&a

q= 0 kPa FS= 1,5

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,49 1,50 1,50 /
25 1,49 1,50 1,50 /
35 1,50 1,49 1,49 /

Ysr 1,49 1,50 1,50 / 1,50

Taöe^a 46 TpajHa KocHHa ca cTa^HHM onTepefte&eM (yF=1,00)
qG= 20 kPa FS= 1,5_________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,49 1,49 1,49 1,50
25 1,49 1,49 1,49 1,50
35 1,50 1,49 1,49 1,50

Ysr 1,49 1,49 1,49 1,50 1,49

—i—■—■—i—1—i—1—i—■— —1—1—■—i—■—1—■—1—r -1—1—1—1—i—i—1—1—1—i—1—1—1—i—i—1—1—i—1—i—1—1—1—i—i—1—1—i—1—r
5 m ÍÜ 45 20 25 30

C^HKa 27 AHa^H3a CTaÖH^HocTH y nporpaMy SLIDE 3a KocHHy Biici-me H=5 m y 
MaTepnja^y ca nCO ^=25° h c=10 kPa h cra^HHM onrepefte&eM 
q=20 kN/m2 y TpajHHM yc^oBHMa: npHMeHa moöa^Hor $aKTopa

cnrypHocTH FS=1,50

81



C^HKa 28 AHa^H3a cTaôn^Hocra y nporpaMy SLIDE 3a KocHHy Biici-me H=5 m y 
MaTepnja^y ca nCO ^=25o h c=10 kPa h cra^HHM onrepefte&eM 

q=20 kN/m2 y TpajHHM yc^oBHMa: npuMeHa ^ap^Hja^HHx KoetlnmiijeHaTa
cnrypHocTH ym=1,50 h yg=1,00

Taöe^a 47 TpajHa KocHHa ca HenoBo^HHM npoweH^HBHM onTepefte&eM (yF=1>30)

qQ= 5 kPa FS= 1,3

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,28 1,28 1,30 /
25 1,30 1,28 1,31 /
35 1,30 1,28 1,29 /

Ysr 1,29 1,28 1,30 / 1,29

Taöe^a 48 npuBpeMeHa (pagHa) KocHHa öe3 cno^am^nx onTepefte&a
q= 0_______ kPa FS= 1,3____________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,28 1,30 1,30 /
25 1,29 1,28 1,31 /
35 1,30 1,28 1,29 /

Ysr 1,29 1,29 1,30 / 1,29
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C^uKa 29 AHa^u3a CTaöu^HocTu y nporpaMy SLIDE 3a KocuHy Biici-me H=5 m y 
MaTepuja^y ca ymoM Tpe&a ^=35o npu pagm-iM (npuBpeMeHuM) 
yc^oBuMa: npuMeHa moôa^Hor $aKTopa curypHocTu FS=1,30

C^uKa 30 AHa^u3a cTaôu^HocTu y nporpaMy SLIDE 3a KocuHy BucuHe H=5 m y 
MaTepuja^y ca ymoM Tpe&a ^=35o npu pagHuM (npuBpeMeHuM) 

yc^oBuMa: npuMeHa ^ap^Hja^HHx KoetlnmiijeHaTa curypHocTu ym=1,30

83



Taöe^a

*
Y* Yc
c=0 kPa (kx) c=10 kPa (kx) c=20 kPa (kx) c=30 kPa (kx) Yc, sr

15 1,09 (0,06) 1,09 (0,15) 1,10 (0,25) /
25 1,09 (0,10) 1,09 (0,21) 1,10 (0,33) /
35 1,08 (0,13) 1,09 (0,25) 1,10 (0,42) /

Ysr 1,09 1,09 1,10 / 1,09

Y  Ta5enH 48 cy, nopeg nocTHrHyTHx Koe$H^HjeHaTa CHrypHOCTH, y  3arpagaMa 
yHeceHH h Koe^H^HjeHTH x0pH30HTanH0r ceu3MUHKor y5p3aaa npu KojHMa ce 
o5e35eÇyje goTUHHa MHHHManHa g03B0ÆeHa CHrypHOCT. Ako ce hcth ynopege ca 
BpegHOCTHMa gaTHM Ha ceu3MHHKUM KapTaMa, yBHgehe ce ga je  auxoB h3hoc y 
BehHHH aHanH3HpaHHx cnynajeBa (ucKÆynaK cy jegHHO Tna 5e3 KOxe3Hje) TonHKH ga 
ce TaKBa BHCOKa y5p3aaa y  HamuM ycnoBHMa He Mory jaBHTH. H3 OBe K0HCTaTa^Hje 
ce Kao reHepanHH 3aKÆynaK Moæe u3BecTu ga MepogaBHu 3a guMeH3HOHupaae 
KOCHHa ocTajy CTaTUHKu ycnoBH KojuMa Tpe5a nocBeTUTu na^ay. TaKO^e, Tpe5a 
nogceTHTH ga ce ceu3MUHKu ycnoBH u npopanyH ceu3MUHKu OTnopHux KOHCipyKujij a 
o5paÇyjy y  KauraMa EK 8, na hm ce y  ga^eM pagy Hehe nocBehHBaTH npocTop.

y  nojeguHHM Ta5enaMa, KaKo ce Mo^e npuMeTUTu, u30CTajy pe3ynTaTu aHanu3e 
CTa5unHOCTH KOCHHa y Tny ca bhcokom K0xe3uj0M: pa3nor je  mTO OBa Tna HMajy 
g0B0ÆHy CMHHyhy HBpcTohy ga ce y  auMa u3Bege cno5ogaH BepTUKanaH ucKon, na 
hm CTa5unHOCT Huje yrpo^eHa.

KaKO je  Beh HaroBemTeHO, y  hcthm MaTepujanHUM ycnoBHMa u cnynajeBHMa 
onTepeheaa npoBepaBaHa je  CTa5unHOCT u yrap^HBaHu cy n K  3a KOCHHy ca H=15 m:

Taöe^a 50 TpajHa KocuHa 6e3 cno^amaer onTepeñe^a (q=0 kPa, FS=1,5)

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,50 1,50 1,50 1,50
25 1,50 1,50 1,51 1,50
35 1,52 1,43 1,46 1,47

Ysr 1,51 1,48 1,49 1,49 1,49

Taöe^a 51 TpajHa KocuHa ca cTa^HUM onTepeñe^eM (yF=1,00) (qG=20 kPa, FS=1,5)

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,50 1,50 1,50 1,50
25 1,50 1,50 1,50 1,50
35 1,50 1,50 1,49 1,50

Ysr 1,50 1,50 1,50 1,50 1,50
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Taöe^a 52 TpajHa KocuHa ca HenoBO^HHM npoweH^HBHM onTepefte&eM (yF=1,30)

qo= 5_______ kPa FS= 1,3______________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,30 1,29 1,30 1,29
25 1,30 1,28 1,29 1,29
35 1,30 1,29 1,29 1,29

Ysr 1,30 1,29 1,29 1,29 1,29

Taöe^a 53 npuBpeMeHa (pagHa) KocHHa öe3 cno^am^nx onTepefte&a
q= 0_______ kPa FS= 1,3____________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,30 1,30 1,30 1,30
25 1,30 1,29 1,30 1,30
35 1,30 1,30 1,30 1,30

Ysr 1,30 1,30 1,30 1,30 1,30

Taöe^a 54 TpajHa KocHHa y ceH3MHHKHM yc^oBHMa
q= 0_______ kPa FS= 1,1

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,09 1,12 1,12 I
25 1,10 1,10 1,10 I
35 1,10 1,10 1,10 I

Ysr 1,10 1,11 1,11 I 1,11

HaKOH arnnroa H3BpmeHHx Ha KOCHHaMa BHCHHe 5 m h 15 m, HCipa^HBaae je 
HacTaBÆeHO Ha kochhh BHCHHe H=25 m 3a Kojy cy goönjeHe BpegHOCTH npHKa3aHe y 
goftHM TaöenaMa:

Taöe^a 55 TpajHa KocHHa öe3 cno*amaer onTepefte&a

q= 0 kPa FS= 1,5

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,48 1,48 1,49 1,50
25 1,45 1,49 1,50 1,50
35 1,40 1,50 1,50 1,49

Ysr 1,44 1,49 1,50 1,50 1,49
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Taöe^a 56 TpajHa KocHHa ca cTa^HHM onTepefte&eM (yF=1,00)

qG= 20 kPa FS= 1,5__________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,48 1,50 1,50 1,50
25 1,45 1,50 1,49 1,50
35 1,40 1,50 1,49 1,52

Ysr 1,44 1,50 1,49 1,51 1,50

Taöe^a 57 TpajHa KocHHa ca HenoBo^HHM npoweH^HBHM onTepefte&eM (yF=1,30)
qo= 5______ kPa FS= 1,3_____________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,29 1,30 1,30 1,30
25 1,27 1,30 1,30 1,30
35 1,24 1,30 1,30 1,30

Ysr 1,26 1,30 1,30 1,30 1,30

Taöe^a 58 npuBpeMeHa (pagHa) KocHHa öe3 cno^am^nx onTepefte&a
q= 0_______ kPa FS= 1,3____________

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,29 1,30 1,30 1,30
25 1,27 1,30 1,30 1,30
35 1,24 1,30 1,30 1,30

Ysr 1,26 1,30 1,30 1,30 1,30

H 3a OBy KOCHHy cy, HaKOH arnnroa y  CTaTHHKHM ycnoBHMa, HanpaBÆeHH 
npopa^yHH y ceH3MHHKHM OKonHOCTHMa, KaKaB je  h Ham peraoH, npn neMy cy 
npopa^yHaTH cnegehn noipeÖHH nK, Kojn noTBp^yjy paHHje H3HeTa caraegaBaaa:

Taöe^a 59 TpajHa KocHHa y ceu3MHHKHM yc^oBHMa

q= 0 kPa FS= 1,1

*
Y* Yc
c=0 kPa c=10 kPa c=20 kPa c=30 kPa Yc, sr

15 1,10 1,10 1,10 1,10
25 1,09 1,10 1,10 1,10
35 1,08 1,10 1,10 1,10

Ysr 1,09 1,10 1,10 1,10 1,10
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y  cbhm go caga npHKa3aHHM npHMepHMa npuMeauBaH je Mop-KynoHoB 3aKOH, 
Kojn ce npaKTHHHO h Hajnemhe npuMeayjy. ftHMa je h HegBocMucneHo HyMepuHKu 
n0Ka3aH0 ga je  H36op ^ap^Hja^HHx Koe$H^HjeHaTa y  ^yHKUHju og npopanyHcKe 
CHTya^Hje. HHane, BH3yenHH H3BogH H3 aHanroa cTa6unHocTu KOCHHa 3a 
KapaKTepHCTHHHe MaTepujanHe h cnynajeBe onrepeheaa cy geTa^Huje npHKa3aHH y 
npunory 5.1.

HnaK, y  ogpe^eHHM cnynajeBUMa je, HaponuTo Kog KpynH03pHHx MaTepujana, 
KpHTHHHa CTa6HnHocT nnHTKHx KHH3HHX noBpmHHa. Taga cy HucKa HopManHa 
onrepeheaa, rge npuMeHa Mop-KynoHoBor 3aKoHa HepeTKo Moxe goBecTu go 
norpemHux pe3ynTaTa h 3a6nyge. 36or Tora je pa3yM^uB urnepec 3a onuc cMunyfre 
HBpcTohe HenuHeapHoM aHBenonoM noMa, og Kojux je paHuje onucaHa oHa 
xunep6onuHHor Tuna. npunuKoM aHanroe KocuHe Kog Koje je  cMunyfra oTnopHocT 
raa onucaHa aoMe, go6una 6u ce noTBpga ga je  goBo^Ho ga ce, npunuKoM yHoca, 
cMu^yhu HanoH t  caMo nogenu ca BpegHomhy rao6anHor ^aKTopa curypHocTu. Taga 
ce Mo^e 3anoneTu npopanyH cTa6unHocTu u ca TaKBoM aeroBoM npopanyHcKoM 
BpegHomhy, npunuKoM rpaHHHHe aHanroe, go6uja ce Koe^HU,ujeHT curypHocTu y 
u3Hocy og 1,0. Obo je  npuMepoM npuKa3aHo Ha goauM u3BoguMa.

Safety Factor

C^HKa 31 AHa^H3a CTaSû HOCTH KOCHHe y yc^OBHMa onuca CMunyfte HBpcrofte 
He.iHHeapHOM aHBe.ionoivi ^oMa: rpaHHHHa paBHOTe^a FS=1,50

87



C.HKa 32 AHa^H3a cTaön.HocTH Hoci-rne y yc.OBHMa onnca cMHHyfte HBpcrofte 
He.n-meapHOivi aHBe.onoM: rpaHHHHO cTa&e npuMeHOM nK  y H3HOcy og

1,50 - FS=1,00

4.3.2. Moöenuparne MemodoM K0Ha^H0  ̂eneMeHma (npo^paM P L A X IS )

HaKOH npopanyHa y  co^TBepy 3acHOBaHOM Ha MeiogH rpaHHHHe paBHOTe^e, 
onHcaHe KOCHHe cy amgronpaHe h y  co^TBepy 3acHOBaHOM Ha MKE - PLAXIS. OHe 
cy H^piaBaHe nog Hara6oM KojH je npeTxogHO y SLIDE-y yciaHOB^eH Kao 
onraMagaH ga 6h KOCHHa HMaga 3agaTH Koe^H^HjeHT CHrypHOCTH, a 3aTHM 6h hm ce 
3agaBao Maiepnjag ca aHagH3HpaHHM napaMeipHMa. npHTOM, CBaKa KOCHHa je 
aHagronparn gBanyi: npBO ce 3agajy KapaKTepncTHHHH (0, c), a nOTOM npopanyHcKH 
nCO (0d, cd) (Schweiger, 2011). Cgegehn KOpaK je  ^opMHpaae Mpe^e KE h npo- 
panyH nOneTHHx HanOHa ogaKge npOrpaM ycMepaBa KopncHHKa Ka npopanyHcKOM 
Mogygy. OBge PLAXIS HygH MoryhHocT npoBO^eaa T3B. aHagroe ca pegyKuujoM 
y ’/c’ tokom KOje ce nCO KOHTHHyHpaHO cHH^yjy BOgehn KOcHHy Ka c iaay  goMa, Tj. 
y  rpaHHHHO ciaae Kaga je  FS=1,0. y  3aBpmHoj $a3H je  Moryhe y  H3ga3HMa H3 
PLAXIS-a OTHHTaTH BpegHocT Koe^^HjeHTa KojHM ce nCO Tpe6ajy pegyKOBaTH 
KaKO 6h ce gocrarao goM. Oh 6h, y  obom HcTpa^HBaay, yjegHO 3Hanno h h3hoc nK.

T a6e.a 60 TpajHa KOCHHa 6e3 cno^am^er onTepefte^a (q=0 kPa, FS=1,5)______

c=0 kPa c=10 kPa c=20 kPa

Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ysr Ysr (d)

15 1,514 1,0163 1,4975 1,0013 1,5077 1,0027 1,5064 1,0068
25 1,5245 1,0201 1,533 1,0227 1,5082 1,0016 1,5219 1,0148
35 1,555 1,0294 1,5036 1,000 1,5339 1,0213 1,5308 1,0169

Ysr 1,5312 1,0219 1,5114 1,008 1,5166 1,0085 1,5197 1,0128
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Taöe^a 61 TpajHa KocHHa ca cTa^HHM onTepefte&eM (yF= 1,00 )

q= 20 kPa________________________FS= 1,5_____________

c=0 kPa c=10 kPa c=20 kPa c=30 kPa

Ŷ  Yc Y<h Yc (d) Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ysr Ysr (d)

15 1,516 1,0143 1,5121 1,0085 1,5264 1,0177 1,5109 1,0048 1,5163 1,0113
25 1,5444 1,0556 1,5395 1,0305 1,5288 1,0253 1,519 1,0167 1,5329 1,032
35 1,5125 1,0093 1,5374 1,0276 1,4978 0,9978 I I 1,5159 1,0116

Ysr 1,5243 1,0264 1,5297 1,0222 1,5177 1,0136 1,5149 1,0107 1,5217 1,0183

Taöe^a 62 TpajHa KocHHa ca HenoBo^HHM npoweH^HBHM onTepefte&eM (yF=1,30)

q= 5_________ kPa__________________________ FS= 1,3______________________

c=0 kPa c=10 kPa c=20 kPa

Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ysr Ysr (d)

15 1,3378 1.0333 1,3090 1,0073 1,3133 1,0070 1,32 1,0159
25 1,313 1,0195 1,281 0,9878 1,2853 0,9861 1,2931 0,9987
35 1,3403 1,0283 1,3329 1,0262 1,3015 1,0167 1,3249 1,0237

Ysr 1,3304 1,027 1,3076 1,0071 1,3 1,0033 1,3127 1,0128

Taöe^a 63 npuBpeMeHa (pagHa) KocHHa öe3 cno^am^nx onTepefte&a
q= 0_________ kPa__________________________FS= 1,3__________

c=0 kPa c=10 kPa c=20 kPa

Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ŷ  Yc Ŷ  Yc (d) Ysr Ysr (d)
15 1,3020 1,0169 1,2875 0,993 1,3196 1,0181 1,303 1,0093
25 1,3557 1,0444 1,3179 1,0231 1,3154 1,0055 1,3297 1,0243
35 1,3343 1,0259 1,3079 1,015 1,3058 1,0177 1,316 1,0195

Ysr 1,3306 1,0291 1,3038 1,0104 1,3136 1,0138 1,3162 1,0177

noHeKag ce ca npHMeaeHHM napaMeTpHMa gemaBa ga KocHHa He Moæe „npohn” 
aHanroy hhh yonmTe HMaTH cTa5HHHocT Kog npopanyHa ca MKE, na je n0Tpe5H0 
ypagHTH HaKHagHy KocHHy, 3a HHjaHcy 5na^y. 05pa3no^eae je HyMepHHKa 
HecTa5HHHocT co^TBepa y  cnynajeBHMa Kaga ce 3a Koxe3Hjy He yHece HHKaKBa 
BpegHocT, mTo je pa3nor 3amTo ce go5njajy Behn noTpe5HH napuujanHH ^aKTopH. 
HaHMe, npHMeTHo je  ga cy napuujanHH Koe^HuujeHTH npn^HKoM Bpmeaa aHanroe ca 
pegyKuujoM nCO y rpaHHHHoM cTaay HemTo Behn og ocTarnx, HaKo oneT BeoMa 
5nH3y 1,0. OgcTynaae ce gyryje 3axTeBy PLAXIS-a ga ce y  npopa^yH yHece 
MHHHManHa Koxe3Hja KaKo 5h aHanroa 5nna HyMepHHKH cTa5nnHa.
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CiHKa 33 KapaKTepHCTHHaH npiiKaí H3.ia3a PLAXIS-a 3a npopaHyH KoetlnmiijeHTa
pegyKUHje nCO (TpajHa KocHHa ca Hen0B0ÆHHM nospeivieHHivi 

onTepefte^eM q=5 kPa 3a KocHHy BucuHe H=5 m y MaTepnja^y ca nCO
ÿ=15o h c=20 kPa)

y  OBHM Ta5enaMa cy npHKa3aHH pe3y.xraTH aHanroe Ha kochhh BHcHHe 5 m, arn 
je, npeMa cBeMy go caga H3HeceHOM, jacHO ga ce obh 3aKÆy^H Mory jegHocTaBHO 
npecnHKaTH h Ha 5hho Koje gpyre KocHHe, xj. BHcHHe. npHToM, Ba^Ho je Haraacrnu 
ga cy cbh npopanyHH noKa3arn BeoMa go5po caraacHocT ca oHHMa nocTHrHyTHM y 
SLIDE-y.

^aae je  ypaÇern h jom jegHa BepH^HKa^Hja: pegyKoBaHH nCO, xj. anxoBa 
npopa^yHcKa BpegHocT (0d, cd) je  3agaTa MaTepnjanHMa og Kojnx cy H3BegeHe h 
MogenoBaHe KocHHe y PLAXIS-y, KaKo 5h ce onncaHH nocTynaK noHoBo cnpoBeo. y  
obom cnynajy je noKa3aHo ga 5h noipe5HH Koe^HUHjeHT pegy^Hje, KojoM 5h 
ipe5ano ga ce TaKBH nCO pegyKyjy KaKo 5h KocHHa nocraraa FS=1,0, HMao 
BpegHocT og -  1,0! Obo noKa3yje ga je ca TaKBHM npopa^yHcKHM BpegHocTHMa nCO 
KocHHa Beh y rpaHHHHoM cTaay noMa mTo noTBp^yje HcnpaBHocT npopanyHaTHx 
pegyKoBaHHx napaMeTapa.

35or o5hmhocth ypaÇeHHx aHanroa, y  npnnory 5.2 cy gara caMo H3BogH h3 
5pojHHx npopanyHa ca PLAXIS-om 3a nojegHHe KapaKTepncTHHHe reoMeTpnjcKe, 
MaTepHjanHe h ToBapHe cnynajeBe.
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4.4. ^ap^Hja^HH 3aK^ynaK

H 3 go  caga ron o^eH or M o^e  ce ycTaHOBHTH ga  je  3a a rnn roy  CTaÓHHHOCTH 

KOCHHa 3a Ham peraoH  ogroBapajyñn npopanyHCKH nocTynaK 3, KojH cy h  ycBojnne  

6pojHe 3eM ^e y  EBponH. HnaK, BpegHocT n K  3a n C O  HHje KoHCTaHTHa, KaKo je  

noHy^eHo y  EBpoKogy 7, Beñ npoMeH^HBa h  3aBHCH og  cnynajeBa onrepeñeraa h  

THna K oH cipy^H je . TaKo, HMajyñH y  BHgy H3HeceHe pe3ynraTe HCTpa^HBaaa, M o^e  

ce 3 aK^yHHTH ga  n C O  Kog Hac, npHHHKoM npopanyHa CTa6nnHocTH KocHHa ca n n  3, 

H3 ycnoBa 3agp ^aB aaa  HcTor cTeneHa cTa6HHHocTH h  Hara6a KocHHe 3a nojegHHe 

cnynajeBe h  K oH cipy^H je , Tpe6a:

- pegyxoBaTH ca 1,50 ( h h h  1,40, y  3aBHcHocTH og  noy3gaHocra napaMeTapa) y  

TpajHHM ycnoBHMa

- pegyxoBaTH ca 1,30 y  npHBpeMeHHM ycnoBHMa

- pegyxoBaTH Taxo^e ca 1,30 Kog aHanroe npH HarnoM Hcnym Taay Boge H3 

aKyMy^a^Hje, kohhko h 3h o ch  go  caga 3axTeBaHH m h h h m anHH rno6anHH  

^aKTop cHrypHocTH y  th m  ycnoBHMa

- pegyxoBaTH ca 1,10 y  HHuugeHTHHM ycnoBHMa

- 3agp^aTH oHe nonerae y  cnynajy cnpoB o^eaa  noBpaTHe arnnroe jep  ce Bpmn 

p e g y ^ n ja  ca 1,00.

- no hctom  npHHHHny h  3a ocTane KoHcTpyKuuje h  cnynajeBe onrepeñeraa, Tj. ga  

n K  3a n C O  Tna no H3Hocy 6ygy  jegHaKH gocagam aeM  rno6anHoM ^aKTopy  

cnrypHocTH.

Kaxo je  Beñ HajaB^eHo, an x o B a  BpegHocT M o^e  Mano ga  Bapnpa y  3aBHcHocTH 

og  THna KoHcTpyKuuje h  ycnoBa y  KojHM ce pa3MaTpa cTa6nnHocT. HaBegeHH  

nocTynaK h  HgeHTHHHH h 3ho ch  K oe^^H jeH aT a  cy, Taxo^e, noBo^HH Kaxo ca acneKTa 

oM oryñaBaaa aHanroe cTa6nnHocTH KocHHa npnnHKoM onnca aeH e  cMH^yñe 

HBpcToñe HenHHeapHoM aHBenonoM, TaKo h  Kog npHMeHe o^^Hje pegyKuuje n C O  y  

M K E  Kaga ce hcth  jegH axo pegyxyjy.

Jom jegH a npegHocT Koja ce Hygn npegno^eHHM  nocTynxoM h  K oe^^H jeHTH M a  

je  h  Bpm eae noBpaTHe aHanroe, h  to nogjegHaxo ycnemHo Kaxo y  nporpaMHMa 

3acHoBaHHM Ha MeTogn rpaHHHHe paBHoTe^e, TaKo h  y  o h h m  ca yK^yneHoM MeTogoM  

KoHanHHx eneMeHaTa. HaHMe, npn HacTanoM noMy h h h  aKTHBHpaHoM Knm um Ty Beñ 

je  nocTHrHyT rno6anHH ^aKTop cnrypHocTH y  H3Hocy og  1,0. HMajyñH y  BHgy ga  je  

BpegHocT rno6anHor ^aKTopa Taxo^e h  BpegHocT n K  KojHM ce pegyxy jy  n C O ,  oHga 

je  jacHo ga  cy ,,Heno3HaTH” n C O  yjegHo o h h  Kojn cy nocTHrHyTH & h x o bh m  npo6HHM 

„HacyMHHHHM” 3agaBaaeM  TpeTHpaHoj k o ch h h  ca ^H ^eM  gocTH3aaa HecTa6nnHocTH. 

O bo  je  nocTynaK Kojn je  anconyrno HgeHTHnaH gocagam ao j npaxcn h  ogp^aB a  

KoHTHHyHTeT Kaxo aHanH3e, TaKo h  paga H H ^eaepa .

91



MeÇyruM, aKo ce npuKa3aHu n K  ynopege ca npegno^eHHM y EBpoKogy 7 h 
ycBojeHHM y 5pojHUM aHeKcuMa mupoM EBpone, noHoBo ce Kao h Kog TeMe^a Mo^e 
npuMeTHTH ga cy hcth HemTo Bumu. OBy nojaBy, Ha ^anocT, Tpe5a o5pa3no^HTu 
ManuM 5pojeM ucTpa^HBaaa h ucnuTHBaaa Koju ce npoBoge y  HameM peruoHy h 
Koju cy ocHoBa 3a u35op KapaKTepHcTHHHHx BpegHocTu nCO, a Ha KojuMa ce 
ucKÆyHHBo TeMeÆu cTa5uHHocT KocuHa. OgaBge ce Mo^e H3Byhu jom jegaH 
apryMeHT Ha cTpaHu 3axTeBa 3a noBehaae 5poja y3opaKa u ucnuTHBaaa.

Hcto TaKo Tpe5a nogceTUTu h ga y  cnynajy ^noKym e cTa5unHocTu h 
cTa5uHHocTu KocuHa goMHHHpajy n K  Koju ce HaHoce napaMeTpuMa raa, jep n K  3a 
cTanHa omepeheaa u3Hoce 1,0 (ucKÆynaK cy npoMeHÆHBe HenoBoÆHe aKu,uje Kog 
Kojux je  1,30). TuMe ce cTune yTucaK ga ce y  obhm ycnoBHMa 5e35egHocT h 
curypHocT 3acHUBajy caMo Ha n K  Ha nCO (Gustavsson et al., 2009). 3aTo Huje 
HaogMeT, 5ap Ha noneTKy, uMaTu HemTo Behe n K  og ohhx npegno^eHux y EK 7-1.

He Tpe5a 3a5opaBUTu u ga je npeMa gocagamaoj npaKcu 5u.ro yo5unajeHo ga 
ce Tpa^u FS=1,40 y ycnoBHMa BucoKe noy3gaHocTu raa (Kojy Tpe5a yBehaTH 3a 0,1 y 
cnynajy npocenHe noy3gaHocTu). Obo 5h, npunuKoM npenacKa Ha npopa^yH npeMa 
EBpoKogy 7, 3Hanuno ga cMunyhy oTnopHocT Tpe5a nogenuTu ca 1,40. yKonuKo ce 
nogceTHMo ga cy paHuje npegno^eHH ^ap^Hja^HH Koe^Hu,ujeHTu 3a rao npunuKoM 
guMeH3uoHupaaa TeMe^a uManu ynpaBo oBy BpegHocT, jacHo je ga he ce aHanroa 
npopa^yHa npeceKa y kom cy npucyTHu cTanHa KocuHa h TeMeÆ npunuHHo 
nojegHocTaBHTu. TaKo ycBajaae ucTor n n  3a aHanroy cTa5unHocTu KocuHa h 
npopa^yH TeMe^a, oMoryhaBa ga ce hcth TpeTupajy h Mogenupajy oHaKo KaKo ce h 
noHamajy Ha TepeHy: y  MeÇyco5HoM genoBaay, Tj. HHTepaKu,uju.

ycBajaae nocTynKa 3 he oMoryhuTH h auxoBo onaKmaHo Mogenupaae h 
3ajegHHHKo TpeTupaae y MKE, npu neMy he ce go5uTH jegaH ^aKTop curypHocTH 3a 
^ o  cucTeM. HaBegeHo je 3HanajHo h3 pa3nora mTo je HyMepuHKH HeMoryhe nocrahu 
3ace5He Koe^H^HjeHTe curypHocTH 3a cBaKH nojeguHanHH geo HyMepuHKor Mogena: 
go5uja ce jeguHanHa BpegHocT Koja ogroBapa Hajcna5ujeM geny aHanu3upaHor 
npo5neMa (Sfriso).
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S. KOMnAPATHBHA CTy^HJA 3A O^PE^HBAftE

npoPAWHCKor nocTynKA h  ^AP^HJA^HHX 

KOEŒH^HJEHATA 3A nOTnOPHE 3H^OBE

5.1. H 360P 0flr0Bapajyher nocTynKa

5.1.1. OcHoee npopanyHa nomnopHUx 3udoea

Ako ce 3a TeMe^e h KocHHe Mory Hahn chhhhocth ca npegno^eHnM koh^otom 
npopa^ym no EBpoKogy 7, onga ce 3a noTnopHe 3HgoBe Mo^e KoHcTaToBaTH ga cy 
THnHHHH npHMep aHann3e no cTapoM cncTeMy Komponncaaa ncnyaaBaaa 
rno5anHnx ^aKTopa cnrypHocTn. HanMe, anxoBo aKTyenHo gnMeH3noHnpaae ce 
cBogn Ha Kompony KoHTaKTHnx n npecenHux HanoHa n npoBepe cTa5nnHocTn 
Knn3aaa, npeTypaaa n rno5anHe cTa5nnHocTn. HoBUTeT EBpoKoga 7, ocuM yHomeaa 
^ap^njanHnx Koe$n^njeHaTa Kog gejcTBa, MaTepnjane n/nnn oTnope, je n 
ncKÆyHUBaae npoBepe Ha npeBpTaae jep ce ycnoB 3a oBy cTa5nnHocT ncnyHn 
yKonnKo je nnraae hocuboctu nognore 3agoBo^eHo (Nonveiller, 1979). TanHnje, 
oHa ce npe5anyje y  t3b. EQU npo5neMe, rge ce pa3MaTpajy cnynajeBn Kaga HBpcToha 
MaTepnjana He yrnne Ha cTa5nnHocT, a ncKycTBo yKa3yje ga ce Kog Tna ^yHgnpaHnx 
Ha ray ncTa Hehe nojaBnTn npe noMa Tna. Ca npaKTnHHe cTpaHe rnegaaa, obo 5n 
3Hannno ga he jegaH og gonpnHoca EBpoKoga 7 5utu n y5p3aae gnMeH3noHnpaaa 
noTnopHnx 3ngoBa, jep he ce y  ogpeÇeHnM $a3aMa gnMeH3noHnpaaa cMaanTn 5poj 
npopa^yHa n aHann3a.

5.1.2. Ynopefyene nocmynaua

npopa^yHn cTa5nnHocTn 3ngoBa npeMa rno5anHoM ^aKTopy cnrypHocTn gajy 
ogpe^eHe cMepHn^ Koje Mory 5utu og Kpy^janHor 3Haneaa 3a n35op 
ogroBapajyher n naKme npnxBaTÆnBor npopanyHcKor nocTynKa, carnacHo 
gocagamaoj npaKcn nH^eaepa. npn tom, nMajyhn y Bngy paHnje onncaHe 
KapaKTepncTnKe nocTynaKa, n35op ce oipaHnnaBa n3Me^y nocTynaKa 2 n 3. Ann, o5a 
n n  nMajy KapaKTepncTnKe Koje nx n $aBopn3yjy, ann n orpaHnnaBajy 3a ycBajaae, 
mTo ce Bngn n3 cnegehnx pegoBa.

rnaBHo onrepeheae Koje cTanHo genyje Ha noTnopHe 3ngoBe je 3eMÆaHn 
npnTncaK Kojn je, n3MeÇy ocTanor, y  foynKnnjn og HBpcTohe Tna. ^BpcToha 3aBncn 
og onTepeheaa, na je n3y3eTHo Ba^Ho ga ce Kog ogpeÇnBaaa 3eMÆaHor npnTncKa He 
Bpmn MHoæeae onTepeheaa ca ^ap^njanHnM Koe^n^njeHTnMa. y  cynpoTHoM 5n 
pe3ynTnpano ca Mogn^nKa^njoM npnTncKa 5e3 MoryhHocTn aeroBe ga^e KoHTpone, 
HaponnTo npnnnKoM aHann3a y MKE nporpaMnMa rge cy 3eMÆaHn npnra^n Ha 
KoHcipy^njy pe3ynTaT aHann3e, a He yna3Hn napaMeTap. Obo 3axTeBa ga ce 
npopanyHn npoBoge ca anxoBnM KapaKTepncTnHHnM BpegHocTnMa, mTo n3 n35opa 
n35anyje n n  2, ann He n n n  2*.
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npeMa KnacHHHOM npopanyHcKoM Mogeny, Hnp. npnnHKoM aHanroe 
CTaÓHHHOCTH Ha Knroaae y  HameM perHOHy, BpmH ce jegHocTaBHo ge^eae cn^a 
Tpeaa Koje ce jaB^ajy Ha KOHTaKTy 0CH0Be 3Hga h raa h xoprooHTanHHx cnna h 
ynope^eaeM ca ogpe^eHHM rao6anHHM ^aKTopoM CHrypHOCTH. Cothho je  h ca 
CTaÓHHHornfry Ha npeBpTaae. Bnmege^HHjcKe HaBHKe cTeneHe anxoBHM 
KopnmñeaeM gHpHryjy ga H3 Kpyra ^OTeH^Hja^HHx KaHgngaTa 3a H36op 
ogroBapajyñer n n  Tpe6a HcK^ynHTH h n n  3 y  kom ce pegyKyjy nCO h He 
npHMeayjy ^aKTopH Ha OTnope, na na^ay ycMepHTH Ka n n  2*. n03HaT0 je ga ce y 
n n  2* BpmH pegy^Hja HopManHHx h xoprooHTanHHx OTnopa ca 1,40 h 1,10 na ce 
hcth ynope^yjy ca gejcTBHMa. OBaj nocTynaK BeoMa HanHKyje Ha oho mTO je go caga 
pa^eHo npHHHKOM cTa6H.raocTH Ha Knroaae (h npeBpTaae), Koja h jegHHa ocTaje 3a 
Kompony (HaKoH HcK^yneaa oHe 3a npeBpTaae y  GEO npo6neMHMa EK 7). ynpaBo 
nocTynaK 2* oMoryñaBa ga ce npopanyH BpmH ca KapaKTepncTHHHHM BpegHocTHMa 
Koje 6h ce TeK Ha Kpajy, Kog npoBepe h Kompone cTaaa, KopnroBane ca 
^ap^Hja^HHM Koe^^HjeHTHMa. Obo HanHKyje h ogroBapa aKTyenHoj npaKcH, a 
auxoBo npncycTBo Kog oTnopa h nono^aj y  jegHaHHHaMa HoHaKo nogceña Ha 
rao6anHH ^aKTop cHrypHocTH.

^aKne, KaKo 6h 6hhh noTnyHo gocnegHH Tpag^Hjn Kaga ce ynope^yjy H3BopHe 
BenHHHHe cnna, a c o63HpoM ga ce y  npncTyny 2 gejcTBa Kopnryjy Beñ Ha noneTKy 
npopa^yHa, oHga ce ogroBapajyñn npopa^yHcKH nocTynaK ^o^Hpa y  ohom ca 
o3HaKoM 2*. Kog aera ce n K  HaHoce Ha cnne h oTnope, arn TeK Ha Kpajy npopa^yHa 
TaKo ga ce hcth, y  HajBeñeM geny, ogBHja npHMeHoM KapaKTepncTHHHHx BpegHocTH, 
Kao mTo je Kog Hac 6hho h go caga. HaBegeHo je 3rogHo ca acneKTa KopncHHKa jep ce 
npHMeayjy HcTe ^H^pe Koje cToje h y  paHHjHM $a3aMa npopa^yHa, HHMe HH^eaep 
HMa KoHTHHyHTeT h Kompony aHanroe, a HcTy npoBogH ca BpegHocTHMa Koje cy My 
6nncKe h onnn^HBe y cbhm aeHHM genoBHMa. Oho mTo TaKo^e oxpa6pyje je ga je 
HajBeñn geo 3eMa^a 3a gHMeH3HoHHpaae noTnopHHx 3HgoBa npenopynHo ynpaBo 
HaBegeHH npncTyn. Hcth je npegno^Hna HeManKa, a 3acHHBa ce Ha cKopo 80 rogHHa 
npojeKTaHTcKe Tpag^nje 6e3 noMoBa, na je yjegHo 6nH3aK KopncH^HMa, mTo ce 
hcto ogHocn h Ha Ham peraoH.

H3 obhx pa3nora je n n  2* BeoMa 3axBanaH 3a npHMeHy, arn HMa orpaHHneHy 
npHMeHy y  MKE nporpaMHMa. HnaK, ca gpyre cTpaHe, caMocTanHo gHMeronoHHpaae 
noTnopHHx 3HgoBa y  MKE je pegaK cnynaj, yonmTe y  cBeTy, c o63HpoM ga ce auxoB 
npopa^yH roToBo yBeK BpmH aHanHTHHKHM nyTeM. Ca acneKTa MKE, KpHTHKa je 
reHepanHo ycMepeHa Ka npncTyny 2, a He caMo 2*, mTo cy HeonxogHe HHTepBeH^Hje 
y  npopa^yHy hhh HaKoH aera ycneg noTpe6e og pegy^n je oTnopa. HaHMe, gejcTBa h 
e^eKTH ce Mory npopanyHaTH, Kao h oTnopn, arn hcth Hana^y noTpe6y ga ce HaKoH 
3aBpmeTKa arnnroe y  co^TBepy H3BpmH h py^Ho ^HHanrooBaae: caMo TaKo 6h 
Morao ga ce go6nje ogHoc H3Me^y xoprooHTanHHx gejcTBa h oTnopa (nacHBHor 
npHTHcKa h hochbocth), c o63HpoM ga y  thm nporpaMHMa He nocTojn MoryñHocT 
pegyKoBaaa oTnopa. Jom BHme, 3a oTnope h He nocTojn goBo^Ho HcKycTBa, na je 
noTpe6Ho BpeMeHa h ynopegHHx npopa^yHa KaKo 6h ce o^HHna noy3gaHocT ycneg 
3aBHcHocTH og ge^opMa^Hja. 3aTo je noTpe6Ho ga ce ohh napane^Ho npopa^yHajy h
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ipag^HOHanHHM HanHHOM, jep obh co^TBepn npeKHgajy npopa^yH Kaga ce 
nocTHrHe HyMepHHKO rpaHHHHO ciaae Koje He 3HanH ga je  h rpaHHHHO ciaae raa 
(Heibaum, Herten, 2009a&b). y  tom KOHTeKCTy, npnnHKOM aHanroa noTnopHHx 
3HgoBa, jegHa og cnna je h OHa ca nacHBHe cipaHe, Koja ce y  MKE ayroMaTCKH 
reHepnme h npopa^yHaBa h npegciaB^a ycnyTHy npopa^yHcKy, a He yna3Hy 
BenHHHHy. npeMa npnciyny 2 h 2*, a y  Tpe6a ga^e pegyKOBara, mio je 
KOMnnHKOBaHO 3a H3BO^eae y  MKE co^TBepy. TaKO^e, 36or HenHHeapHor noHamaaa 
raa, OBaj n n  y  nojegHHHM cnynajeBHMa MO®e goBecra go gpacTHHHor ogciynaaa 
nacHBHor npHTHcKa og TanHHx pemeaa, a THMe h og pe3yniaia nocTHrayrax ca 
ocianHM n n  (Schweiger, 2005).

fl,pyra cyrecraja Moxe ga crame npnnHKOM noipe6e aHanH3Hpaaa 
reoTexHHHKor npeceKa y  kom cy HcTOBpeMeHO npncyraH KocHHa, noinopHH 3Hg h 
TeMe^. Ha OBaKaB cnynaj ce HepeTKO Hanna3H y npaKcH, a y  hh)hm npopanyHHMa 
goMHHHpa npHMeHa n n  3. H3 HaBegeHHx pa3nora, a Kojn 6h Bognnn KOH3ncieHTHOM 
aHanH3OM, Mo^e ce npegno^HTH, 6ap npHBpeMeHO -  goK ce He cieKHy HcKycTBa ca 
npHMeHOM n n  2* y  MKE, ga ce jegHHO npnnnKOM npopanyHa OBaKBor KOMnnecHor 
npeceKa (3Hg ca kochhom h/hhh TeMe^OM) y  co^TBepy 3acHOBaHOM Ha MKE 
npnMeayje npopanyHcKH nociynaK 3. y  aeMy 6h, KaKO je Beh peneHO y npeixogHHM 
nornaB^HMa, yna3HH nCO 6hhh HepegyKOBaHH, ga 6h ce Ha Kpajy peanrooBana T3B. 
Q ’/c’ pegy^n ja KojoM 6h ce onpegenno ^aKTop cnrypHocTH.

HaKO cy o6pa3no^eHH pa3no3H ycBajaaa npopa^yHcKor nociynKa 2* 3a 
gHMeH3HOHHpaae noinopHux 3HgoBa, HeonxogHO hx je noTKpenura h onpaBgaTH 
onncaHHM y cnegehoj TanKH. TaMO ce, nopeg rope cnoMeHyrax ogpe^eHHx 
TeopujcKHx acneKaia, yjegHO gajy h H3BogH H3 aHannTHHKHx npopanyHa nyreM Kojnx 
cy yTBp^eHe BpegHocTH ^ap^Hja^HHx Koe$H^HjeHaTa noipe6HH ga o6e36ege 
gocagamae gHMeH3Hje, hochboct h cia6nnHocT 3HgoBa.

5.2. Oflpe^HBa^e h eepH^HKaunja BpegHOCTH napunja^HHx Koe^HunjeHaTa

^ocagaman 6pojHH npopa^yHH, a h npaKca, cy noKa3ann ga je Kog noTnopHHx 
3HgoBa KpHTHHHa cia6HHHocT Ha K^H3aae Koja ce npopa^yHaBa Kao

V  V ■ tan f
h = ^ ^ 1,50 6e3 y3UMawa nacuenos npumucm y o63up (y cynpomHOM -  2,00)

V  H  (5-1)

C o63HpoM ga H3 H3BÔ aHKHx, peKOHcTpyKu,njcKHx hhh xngponomKnx pa3nora 
npncycTBO nacHBHor npHTHcKa HHje ,,3arapaHTOBaHo” cBe BpeMe, y  aHanron he ce 
nacHBHH OTnop 3aHeMapHTH. Obo ce goHerae hmr^hmhtho npenopynyje h y  EK7, rge 
ce yKa3yje ga Tpe6a y3eTH y  o63Hp Moryhe yraaaaae raa ncnpeg 3Hga 36or HcKona 
hhh epo3Hje, Kao h ga ce BHcHHa Ha Kojoj ce jaB^a nacHBHH npnracaK Tpe6a 
cMaaHTH 3a 50 cm hhh 10 % og BHcHHe go npBe noinope. npHKa3aHa jegrnnnHa 6h, 
npHMeHOM ycBojeHor npopanyHcKor nociynKa 2* h ohhx n K  3a gejcTBa 
npegno^eHHx y EK 7, mio je  Ba^HO h noBO^HO ca acneKTa xapMOHH3a^Hje h
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5ygyhHocT eBpoKogoBa, 3a necTe cnynajeBe y  npaKcu uMana cnegehu o5hhk (npH 
neMy je  tanfd=tanf):

35or nera ce npenopynyje ga ce 3a n K  3a Knu3aae yR,h ycBoju BpegHocT og 1,10.

fteroB H3Hoc ce Moæe noTBpgHTH h Ha cnegehu HanuH. HaHMe, KaKo 5h ce 
3agp^ao hcth cTeneH rao5anHe curypHocTH, HeonxogHo je HcnyHHTH h cnegehu 
ycnoB, a yjegHo h xnnoTe3a, o BpegHocTH napuujanHux Koe$uu,ujeHaTa:

rge cy yR napuujanHu Koe$uu,ujeHT oTnopa r a a, yG/Q je  cpegau n K  3a e^eKTe TpajHHx 
h npoMeHÆHBHx gejcTBa, a FS  je  go caga KopumheHu rao5anHu ^aKTop (Vogt et al., 
2008). Huje HaogMeT nogceTHTH ga ce BpegHocTH napuujanHux Koe^uuujeHaTa 3a 
TpajHa h npoMeHÆHBa HenoBoÆHa gejcTBa u auxoBe e^eKTe (1,35 u 1,50) 
npey3HMajy u3 KoHcTpyKTUBHor uH^eaepcTBa. TuMe ce gaje gonpuHoc cMaaeay 
pa3nuKa H3MeÇy u3Hoca n K  y pa3nuHHTHM aHeKcuMa (y  EQU cy, uHane, 
Koe$Hu,ujeHTH 3a cune 1,10, 0,90, 1,50 u 0,0). C o53upoM ga cy y  npeTxogHoM

gR,h ' Z  H ä
(5-2)

Z Tg ,favV  • tanf = 100
(5-3)

gR,h Z  gG,unfavH

(5-4)

ogaKne ce u3Bogu ga je

(5-5)

H3jegHanaBaaeM HoBe u „noneTHe” jegmnuHe (5-5 u 5-1) no

Z  V • tanf
(5-6)

Z  h

go5uja ce

1,35gR,h = 1,50 (5-7)

H3 Koje cnegu ga je

(5-8)

Tr • Tg IQ »  FS (5-9)
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cnynajy iperapaHe caMO TpajHe noBOÆHe h HenoBOÆHe cune, a 3a Koje npegno^eHu 
nK  H3Hoce 1,00 h 1,35, go5Hja ce

gR
FS

g G  / Q

1,50
1,35

(5-10)

(5-11)

ogHOCHO noHOBO ga n K  3a oinop Knu3aay h3hoch 1,(1).

yKonuKO ce pa3Maipa onmrnju cnynaj, Tj. Kaga cy npucyrna h ipajHa h 
noBpeMeHa gejcTBa, OHga uMajyñu y o53up ga cy ipajHa gejcTBa Hajnemñe Beña og 
npoMeHÆHBHx, cpegau napuujanHu Koe^H^HjeHT ce MO^e y3eTu ga je 1,40, na

gR =  150 = 1,0l (5-12)
Rh 1,40

mio ce TaKoÇe Moæe ycBojHTH Kao 1,10, HHMe ce gaje jom jegHa noTBpga o 
BpegHOCTH napuujanHor Koe^^Hjem a 3a CMunyhu OTnop.

Hmne, npunuKOM aHanroe CTa5unHOCTu Ha Knu3aae, HeonxogHO je H3a5paTH 
HajHenoBOÆHHjH Moryñu cnynaj onrepeñeaa. To je  Kaga cy BepTuKanHa h 
xoproomanHa npoMeHÆHBa cuna He3aBHCHe Me^yco5Ho, mio oMoryñaBa ga ce 
BepTHKanHa, Kao noBOÆHa 3a CTa5HnHOCT, ucK^ynu h3 npopanyHa (Scarpelli, 
Fruzzetti, 2005). npuTOM, pageñu ynopegHe npopa^yHe (npaKca y COPJ u 
npenopyKe y EC l), Kao mio je noKa3aHO, y  HamuM npopanyHHMa nacuBHu npuTucaK 
Huje y3HMaH y o53up, TaKO ga je ynopegHH Koe^H^HjeHT curypHOCTH y3UMaH 1,50, 
goK ce nacuBHu npuracaK CBaKaKO y3uMa y  npopanyHuMa npeMa ECl. Me^yraM, 
HeKe 3eMÆe cy, nomiyjyhu ogpe^eHa ynyTCTBa u3 EBpoKoga l ,  yBene orpaHuneae 
Koje ce ogHOcu Ha BucuHy ca KojoM ce npopa^yHaBa nacuBHu OTnop, na ce ucTa, 
Hajnemñe, CMaayje ca 0,50 m unu 3a 10% og BucuHe 3uga go npBor ocnoH^. 
HaBegeHO ce Moæe ucKopucTuTu u Kog Hac 3a HeroBaae gocagamae no3uraBHe 
TpagH^Hje u mTO je, CBaKaKO, Ha CTpaHu curypHOCTu .

Anu, HaBegeHu npucTyn ogpe^uBaaa n K  He MO^e ce npuMeHuTu npunuKOM 
ogpe^uBaaa u3HOca n K  3a HopManHu OTnop yR,v. Pa3nor je  to mTO ce, nogceTuMO, 3a 
npopa^yH hocuboctu npeMa „npaBunHuKy” KopucTuna jegHanurn y Kojoj cy 
npucyTHu ^ap^HjanHH, a He rno5anHu ^aKTopu u rge yrao Tpeaa ^urypume y 
pa3nuHuTuM genoBuMa jegmnuHe. y  OBoj $a3u ucTpa^uBaaa, paHuje HaBegeHe 
npegHOCTu „npaBunHuKa” Hucy og KopucTu. HanpoTuB, KOMnnuKyjy aHanu3y.

KaKO 5u ce Morao ogpeguTu ^ap^HjanHH Koe^H^HjeHT 3a BepTuKanHu OTnop, u3 
HaBegux pa3nora ognyneHO je ga ce npoBegy npopa^yHu y HaMeHCKOM co^TBepy 3a 
guMerouoHupaae noTnopHux KOHCTpy^uja. HeKu og KOMep^HjanHHx Beñ nocegyjy 
onuujy npopa^yHa npeMa eBpoKogoBuMa, a Meñy auMa je  u GEO5. Oh, TaKO^e, 
OMoryñaBa ga ce npopa^yH npoBege u no gpyruM CTaHgapguMa, anu u ga ce
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npnnarogn 3axTeBHMa KopncHHKa. OBe npegHOCTH cy h npuMeaeHe y cnegehoj 
aHanH3H. y  hctom goMeHy nCO raa Kao h y  paHHjHM npopanyHHMa (^=15-25-35o, 
c=0-10-20-30 kPa), pa3MaTpaHa cy gBa THna noTnopHHx 3HgoBa: rpaBm^HOHH 
5eTOHcKH h K0H30HHH apMHpaHo5eTOHcKH. npernocTaBÆeHo je  ga cy KoHcTpyKu,nje 
BHcHHe 4 m, a aHanronpaHe cy y  ycnoBHMa 5e3 cno^amaer h ca cno^amBHM 
onrepeheaeM HHTeH3HTeTa q=20 kN/m . ^HMeronje npeceKa cy ogpe^HBaHe h3 
ycnoBa ncnyaeaa MHHHManHnx rao5anHnx ^aKTopa cnrypHocTH Ha npeBpTaae, 
KHH3aae h hochboct nnje cy BpegHocra 3agaTe caraacHo gocagamaHM cTaHgapgHMa: 
1,50, goK je hochboct TeMe^a ogpe^HBarn npeMa „npaBHnHHKy” . CTa5nnHocT oBaKo 
gHMeH3HoHHpaHHx KoHcTpyKu,nja je  npoBepaBaHa npeMa npncTyny 2*. y  aera cy 
yHexH npopa^yHaTH noipe5HH n K  3a xoproomaran oTnop yR,h (garae, 3a npoBepy 
cTa5HHHocTH Ha KHH3aae) y  H3Hocy og 1,10 h npegno^eHn n K  y  EK 7 3a npoBepy 
hochbocth, ogHocHo pegyKoBaae BepTHKanHor oTnopa y H3Hocy og 1,40.

Ha oBaKaB HannH, ogHocHo KomponoM ycBojeHHx gnMeH3nja npeMa hobom 
nocTynKy, go5njaHe cy „pe3epBe” cnrypHocTH. KoMnneTHH npopanyHH cy npnKa3aHH 
y npnnory 6, a gennMHHHn H3Bogn h pe3ynTaTH cy gaTH y cnegehnM Ta5enaMa, npn 
neMy cy:

- y  BepTHKann ca F S k¡ 3anncaHe BpegHocTu o5e35e^eHHx Koe^^njemTa 
cnrypHocTH Ha Knroaae npeMa gocagamaeM nocTynKy, rge MHHHManHn 
Koe^^njeHT H3Hocn 1,50

- y  BepTHKann o3HaneHoj ca F S HOC yHomeHu nocTHrayra pe3ymaTH U3 
ncnyaeaa ycnoBa o hochbocth, npn neMy je cagaman 3axTeB 3a Rv=1,40, goK 
cy

- y  3agaoj BepTHKann R h 3anncaHe o5e35eÇeHe BpegHocTu y hobhm ycnoBHMa 3a 
npopanyH cTa5nnHocTn Ha Knroaae (min 1,10).

CiHKa 34 H3r^eg KopncHHHKor ge^a Mogy^a 3a npopanyH h KOHTpo^y 
^paBHTa^HOHHx noTnopHHx 3ugoBa nporpaMa GEO5
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C^HKa 35 H3r^eg KopncHHHKor ge^a Mogy^a 3a npopanyH h KoHTpo^y koh30^hhx
noTnopHux 3ugoBa nporpaivia GEO5

Ta6e^a 64 Pe3y^Tara h3 aHa^H3e rpaBHTamiOHe SeTOHCKe KoHcrpy^nje

c=0 c=10 kPa c=20 kPa c=30 kPa

3Fs

Fsnos
Rv=
1,40

Rh=
1,10

3sFs

Fs ,nos
Rv=
1,40

Rh=
1,10

3sFs

Fs ,nos
Rv=
1,40

Rh=
1,10

3sF

Fs ,nos
Rv=
1,40

Rh=
1,10

15 1,91 1,53 1,43 1,62 1,54 1,19 1,82 1,54 1,26 >>1,50 2,44 >>1,10
25 1,54 1,67 1,17 1,92 1,65 1,42 7,38 4 5,5 >>1,50 3,62 >>1,10
35 2,07 2,24 1,61 3,36 4,05 2,51 13,05 5,48 13,05 I I I

Taöe^a 65 Pe3y^Tara h3 aHa^H3e ^paBHTa^HOHe öeTOHCKe KoHcrpy^nje ca 
____________cno^amfeHM onrepeñe^eM y H3HOcy og q=20 kN/m2____________

c=0 c=10 kPa c=20 kPa c=30 kPa

3Fs

Fs ,nos
Rv=
1,40

Rh=
1,10

3sFs

Fs ,nos
Rv=
1,40

Rh=
1,10

3sFs

Fs ,nos
Rv=
1,40

Rh=
1,10

3sF

Fs ,nos
Rv=
1,40

Rh=
1,10

15 1,5 1,54 1,13 1,55 1,79 1,1 1,72 1,9 1,14 2,5 1,92 1,66

25 1,52 1,72 1,12 1,65 1,52 1,17 2,6 1,83 1,79 >>1,50 1,61 >>1,50

35 1,79 2,42 1,37 2,8 4,34 2,02 4,79 3,99 3,56 I I I

Ta6e^a 66 Pe3y^Tara h3 aHa^H3e apMHpaHoSeTOHCKe Komo^He KoHcrpy^nje

c=0 c=10 kPa c=20 kPa c=30 kPa

Fski
Fsnos,
Rv=
1,40

Rh=
1,10

3sF

Fsnos,
Rv=
1,40

Rh=
1,10

3sF

Fsnos,
Rv=
1,40

Rh=
1,10

3sFs

Fsnos,
Rv=
1,40

Rh=
1,10

15 1,52 1,56 1,19 1,53 2,32 1,21 1,55 2,93 1,21 2,01 2,58 1,51

25 1,58 1,52 1,32 1,66 1,52 1,37 2,3 2,12 1,83 3,9 2,97 2,97

35 2,25 1,6 1,92 2,96 2,08 2,44 4,76 2,48 3,81 I I I
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Taöe^a 67 Pe3y^Tara h3 aHa^H3e apivinpaH06eT0HCKe Komo^He KOHcrpy^nje ca
______________cno^amfeHM onTpefte^eM og q=20 kN/m2________________________________

c=0 c=10 kPa c=20 kPa c=30 kPa

Fskl
Fs ,nos
Rv=
1,40

Rh=
1,10 klsF

Fs ,nos
Rv=
1,40

Rh=
1,10

3sF

Fs ,nos
Rv=
1,40

Rh=
1,10 klsFs

Fs ,nos
Rv=
1,40

Rh=
1,10

15 1,52 1,54 1,19 1,52 2,24 1,2 1,54 2,24 1,22 1,56 2,9 1,22

25 1,64 1,53 1,35 1,62 1,53 1,32 1,78 1,52 1,43 2,58 2,07 1,99

35 2,08 1,72 1,81 2,5 1,71 2,14 3,2 1,82 2,68 / / /

HaKo cy npopanyHu BpmeHu ca MUHUManHUM npegno^eHUM Koe^nu,uj eHTUMa, 
hhhh ce ga cy nojeguHu 3ugoBu npegHMeH3uoHupaHH. MeÇyruM, Mopa ce ucTahu ga 
cy auxoBe guMeH3uje unaK MUHUManHe Koje ucnyaaBajy u npeocTane KpuTepujyMe, 
og Kojux HeKu Hucy gaTu oBge jep Hucy og 3Haneaa 3a ucTpa^uBaae, nonyT: 
eKc^HTpHu,HTeTa pe3ynTanrae cune, ucnyaaBaaa ycnoBa cTa5unH0CTu Ha 
npeBpTaae u cn. H3 npuKa3aHux pe3ynTaTa ce Bugu ga HeMa HHKaKBHx yrpo^aBaaa 
h ogcTynaaa y  cTa5unHocTu 3ugoBa gHMeH3uoHupaHHx npeMa TpagunuoHanHUM 
npucTynuMa, a KoHTponucaHUM npeMa hobhm Koe^nu,ujeHTUMa npenopyneHUM y 
EK 7. C o53upoM Ha to, Kao u 3acHoBaHo Ha gocagamaeM 5oraToM no3UTUBHoM 
ucKycTBy, npegna^e ce ga ce y  Ha^H0HanH0M aHeKcy ycBoje npegno^eHu 
^ap^HjanHH Koe^nu,uj eHTu y u3Hocy og 1,10 u 1,40 3a Rv u Rh.

y  0B0M cnynajy ce, Hau3rneg K0MHiiMgeHTH0, He npegna^y BpegHocTu Koje 
ogcTynajy og cyrepucaHux y EK 7, ga 5h Kao TaKBe 5une nogno^He gucKycuju o 
ocnopaBaay u 3axTeBane BumecTpyKy Bepu^uKanujy. ftuMa ce, unaK, 3agp^aBa 
nocTojeha curypHocT u cTa5unHocT noTnopHux 3ngoBa. 35or Tora, y  obom geny 
ucTpa^uBaaa Hehe ce BpmuTu aHanu3a ca MeTogoM K0HaHHux eneMeHaTa. HnaK, 
goMMHaHTHu pa3nor je  to mT0 ce noTnopHe K0HCTpyKu,uje r0T0B0 yBeK, He caM0 y 
peruoHy Beh u mupoM cBeTa, guMeH3H0Humy npeMa aHanuTUHKom nocTynKy. 
TaKoÇe, n03HaT0 je ga Ha uHTeH3UTeT 3eMÆaHux npuTucaKa y MKE yrane u 
BenuHMHa noMepaaa 3nga, na ce aKTUBHo u nacuBHo cTaae, npaKTUHHo, He Mo^e 
yBeK nocTuhu. To hcto Ba^u h 3a noMepaaa 3uga npeMa npegno3UMa gaTUM y 
AHeKcy C, ogaKne u npou3na3u cna5a noy3gaHocT BpegHocTu 3eM^aHux npuTucaKa 
npnnuK0M npopanyHa ca MKE.

5.3. ^ap^HjanHH 3aKÆynaK

noTnopHu 3ugoBu cy, Kao u npeTxogHa gBa Tuna reoTexHUHKux K0HCTpyKu,uja, 
H3y3eTH0 HecTo npucyTHu y ipa^eBUHCKoj npaKCu, He caM0 y peruoHy. 3a auxoB 
npopanyH je  go caga npuMeauBaH nocTynaK Koje 3axTeBa 3ag0B0ÆaBaae HeK0nuK0 
rno5anHux ^aKTopa curypHocTu, a Koju yKÆynyjy ynope^eae cuna u HanagHux 
M0MeHaTa. OBaj npopanyH je npuMeauBaH y BenuK0M 5pojy eBponcKux 3eMa^a, na 
ce HajBehu geo aux u ognynuo, cnuHHo oBge u3HeT0M, ga ce 3a npopanyH noTnopHux
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3ugoBa npeMa EBpoKogy l  npuMeayje npopanyHCKM nocTynaK 2*. 35or o5jeKTUBHux 
h gucKyTOBaHux oipaHuneaa HyMepuHKe npuMeHe nocTynKa 2*, a KaKO 5u 5una 
OMoryñeHa KOH3ucTeHTHa aHanu3a, npegna^e ce ga ce jeguHO npnnuKOM npopanyrn 
y co^TBepy 3acHOBaHOM Ha MeTogu KOHaHHux eneMeHaTa npuMeayje npucTyn 3. 
OBaKBO pemeae je Beñ noHyguna AycTpuja (Orr, 2011a). npuTOM aHanu3y 
KOMnneKCHor reoTexHUHKor npeceKa Tpe5a BpmuTu carnacHO ^ap^Hj anHUM 
Koe^H^HjeHTHMa ycBojeHHM y paHuje o5pa^eHUM cnynajeBUMa. HnaK, yKonuKO ce 
Bpmu 3ace5HO aHanu3upaae CTaaa 3uga y MKE, mTO je pegaK cnynaj, 
guMeH3uoHupaae u Kompona ce Tpe5a BpmuTu npeMa u3BopHUM, Heu3MeaeHUM nK  
y EK l ,  Tj. 1,25 3a TaHreHC yrna Tpeaa u KOxe3ujy, jep ce u ohh 3a nn2* He Meaajy. 
y  o5a cnynaja ce nogpa3yMeBa ga ce n K  3a onrepeñeaa npey3UMajy. Pa3nuHUTOCT 
Koe$H^HjeHaTa 3a pa3nuHUTe KOHCTpy^uje je HepeTKo npucyTHa y  CTaHgapguMa 
eBponcKux 3eMa^a. 3ajegHUHKM u35op 3a guMeH3uoHHpaae noTnopHux 3ugoBa 
CBaKaKO ñe gonpuHeTu 5o^oj 5ygyñHOCTu eBpoKogoBa npunuKOM ga^ux 
xapM0HH3a^Hja. y  npunory TOMe, Kao jegaH og pe3ynTaTa 0B0r ucTpa^uBaaa, uge u 
gpyru 3aKÆynaK 3a OBaj geo ucTpa^uBaaa, a Koju ce ogHOCu Ha ycBajaae 
npenopyneHux BpegHOCTu n K  y AHeKcy A.

Kao mTO je  n03HaT0, y  gogaTKy EBpoKoga l-1 Hana3u ce HeKonuKO aHeKca, og 
Kojux je  AHeKC A  o5aBe3aH u y  aera ce yHOce unu 3agp^aBajy BpegHOCTu 
^ap^Hja^HHx Koe^H^HjeHaTa. H3 gocagamaer ucipa^uBaaa uManu cmo npunuKy ga 
BuguMO ga ce geo npegno^eHux Koe^H^HjeHaTa He Mory npuxBaTUTu y  HamuM 
ycnoBHMa, mTO je 5uo cnynaj Kog npopanyHa hochbocth TeMe^a u CTa5unHOCTu 
KOCHHa. 3a pa3nuKy og aux, npeKO npuKa3aHux KOMnapaTHBHHx npopanyHa, 
noKa3ano ce ga npegno^eHu 3a 3ugoBe ogroBapajy 3a ga^y npuMeHy. CnunaH je 
nocTynaK Tj. MoryñHOCTu u ca npeocTanuMa aHeKCUMa: cbh ohh uMajy CTaTyc 
HH^opMaTUBHux u gp^aBe-KopucHu^ hx pa3MaTpajy, anu 5e3 o5aBe3e ga hx 
npuxBaTe. HnaK, y  Ha^H0HanH0M aHeKcy CBe 3eMÆe u3HOce CBoj CTaB o auMa. y  
AHeKcy B cy gaTu onucu npopanyHCKnx npucTyna, y  AHeKcy D je paHuje 
gucKyTOBaHa EpuHH-XaHceHOBa jegmnuHa, goK cy y  AHeKcy C gaTu ogpe^eHu 
npegno3u oko npopanyHa Koe^H^HjeHaTa aKTHBHHx u nacuBHux 3eMÆaHux 
npuTucaKa Koju cy 3aHHMÆHBH 3a OBaj geo ucTpa^uBaaa. TaHHuje, 3eMa^aMa 
KopHCHH^HMa je npy^eHa M0ryñH0CT ga ce eBemyanHO ognyne 3a HanuH auxoBor 
npopanyHa. Me^yraM, 3a pa3nuKy og Beñer gena EBpoKoga l-1, rge cy yoHÆHBe 
aeroBe npegHOCTu, y  obom geny je, hhhh ce, ynuaeH KopaK Ha3ag. HauMe, noHy^eHu 
cy nocTynaK npuMeHe roTOBux gujarpaMa u HyMepuHKH nocTynaK. HMajyñu y Bugy 
ga ce ^ o  nocTynaK yBO^eaa eBpoKogoBa hhhh npuMapHO 3a uH^eaepe, Ha geny 
HaBegeHux npegno^eHux nocTynaKa 3a npopanyH Koe$H^HjeHaTa je HaBegeHa $a3a 
Hen0Tpe5H0 ucKOMnnuKOBaHa, HapoHUTO 3a Ham peruoH rge hcth HeMajy anconyTHO 
HHKaKBy Tpagunujy  npuMeHe. Kopumñeae gujarpaMa y BpeMe BucoKe TexHonoruje je 
gennacupaHO, a OBaj nocTynaK uoHaKO Tpe5a u35eraBaTu jep je cno^eH, orpaHuneH u 
He npy^a M0ryñH0CT TaHHor ogpe^uBaaa Koe$H^HjeHaTa. n03HaT0 je ga ce Kog Hac 
ohh npeTe^HO onpege^yjy go Tpeñe ge^HManHe BpegHOCTu, Kojy ^pe^H3H0CT Huje 
Moryñe nocTuñu rpa^uHKMM nyTeM. ^a^e, Ha gujarpaMUMa cy gaTe 3aBucHOCTu 3a
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HeKonuKO cnynaja, goK ce 3a ocTane, a cacBuM u3BecHe onmTe cnynajeBe, Tpe5a 
BpmuTu uHTep^ona^uja nuja je  ucnpaBHOCT noHOBO gucKyTa5unHa. HaBegeHe 
HegocTaTKe ucnpaBÆa gpyru noHy^eHu nocTynaK Koju ce 3acHuBa Ha nuHujaMa noMa 
y Tny, anu je  aeroBa npaKTUHHa npuMeHa OTe^aHa jep ce npuMeayjy napaMeTpu 
Koju cy BeoMa CTpaHu uH^eaepuMa. HnaK, u Kog aeHe npuMeHe Tpe5a 5utu 
naæ^uB, jep ce 3a nojeguHe nnaHOBe HanoMuae ga cy „Ha CTpaHu CurypHOCTu” mTO 
ce yo5unajeHO TyManu go5ujaaeM HemTO Behux Koe^u^ujeHaTa. Anu, yKonuKO ce 
TaKO npopanyHajy ogpeÇeHu 3eMÆaHu npuTu^u BeoMa je  Ba^HO, anu noHeKag u 
HeocTBap^uBO, ga Te cune 5ygy -  Hen0B0ÆHe. y  cynpoTHOM, yKonuKO ce TaKO 
npopanyHaTu Bumu Koe^u^ujeHTu HaHecy cunaMa Koje n0B0ÆH0 genyjy Ha 
KOHCipyKu,ujy, OHga je  aeHO npaBunHO u TanHO guMeH3uoHupaae 0HeM0ryheH0. A  
ca gpyre CTpaHe, yKonuKO ce OBa gBa nocTynKa MeÇyco5HO ynopege, ugeHTUHHu 
pe3ynTaTu he ce nocrahu caMO y cnynajy Kaga He nocToju Tpeae u3MeÇy Tna u 3uga 
(BS NA), mTO je  ugeanu3OBaH cnynaj, a TaKoÇe Hehe hu 3a BucoKe BpegHOCTu yrna 
Tpeaa Tna.

HMajyhu y Bugy HaBegeHO, 5ygyhuM KopucHu^uMa ce MO^e ocTaBuTu 
M0ryhH0CT auxoBe npuMeHe, anu unaK K0H^eTpa^ujy Tpe5a ycMepuTu Ka 
3agp^aBaay nocTojeher nocTynKa: Kyn0H0B0r MeToga. fteroBy BumeBeKOBHy 
ycnemHy npuMeHy He caMO Kog Hac, Beh u y CBeTy, Tpe5a uMaTu Kao jaK apryMeHaT y 
CMepy aeroBor 3agp^aBaaa. HcTa ce gyryje HeorpaHuneHOCTu u HecnyTaHOCTu jep 
o5yxBaTa CBe y ra ^ je  Ha uHTeH3uTeT Koe^u^ujeHaTa 3eMÆaHux npuTucaKa. C 
o53upoM Ha gyr nepuog ycnemHor Kopumheaa KOMnneKCHe Kyn0H0Be jegmnuHe 3a 
auxoB npopanyH, y  obom ucTpa^uBaay je ucTa u KopumheHa. yocTanoM, 
npegno^eHu gujarpaMu y uH^opMaTUBHOM AHeKcy C 3a OTHUTaBaaa Koe^u^ujeHaTa 
aKTuBHor u nacuBHor 3eMÆaHor npuTucKa cy BeoMa cnuHHu ca u3na3uMa u3 
jegmnuHe no KynoHy. y  obom KOHTeKCTy 3rogHO je HaBecTu u nogceTuTu ce BpuHH 
XaHceHOBux pagoBa 3a npopanyH g03B0ÆeHe hocuboctu: y  aeHoj ochobu ce KopucTe 
5ohhu 3eMÆaHu npuTu^u Koju genyjy Ha TeMeÆ, a uctu cy npopanyHaTu npeKO 
Koe^u^ujeHaTa u3panyHaTux ynpaBO Ha 0CH0By Kyn0H0Be jegmnuHe! HnaK, 5e3 
o53upa ga nu ce npuMeayje Kyn0H0B npucTyn unu npegnor y  AHeKcy C, ocTaje 
HeM0ryhH0CT ga ce Koe^u^ujeHT 3eMÆaHor npuTucKa npopanyHa y ycnoBuMa Kaga je 
HaKnoH TepeHa Behu og yrna Tpeaa. y  OBaKBuM cnynajeBUMa ce, anu He u caMO Kog 
aux, y  Kyn0H0B0j jegmnuHu MO^e npuMeHuTu onuc CMunyhe OTnopHOCTu 
HenuHeapHOM aHBenonoM noMa xunep5onuHHor Tuna. ftoMe ce, nogceTuMO, CMunyha 
OTnopHOCT u3pa^aBa caMO npeKO yrna Koju Huje KOHCTaHTaH u Meaa BpegHOCTu y 
gujana3OHy go 0H0r Koju je no u3HOcy y paHry yrna yHyTpamaer Tpeaa, a MO^e ga 
nonuae og Bume og gBojHor (Kpajaer) u3HOca. C o53upoM ga ce y  n n  2* He Bpmu 
pegyKuuja nCO, auxoBe KapaKTepucTUHHe BpegHOCTu, go5ujeHe u3 
na5opaTopujcKux ucnuTuBaaa, cy yjegHO u npopa^yHCKe. HenuHeapHa aHBenona je 
no^eÆHa u u3 pa3nora mTO ce Kog Tna 5e3 Koxe3uje, Kao mTO ce MO^e BugeTu u3 
ropaux Ta5ena, nocTu^e Beha 5nucKOCT nocTurayrax Koe^u^ujeHaTa CurypHOCTu ca
^UÆaHUM.
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BpegHOCT h HanuH npopanym Koe^H^HjeHaTa 3eM^aHux npHTHcaKa cy Ba^HH 
jep je 3a ogpe^eHe noTnopHe KoHcTpy^uje ycTaHOB^eHO ga HanuH anxoBor 
npopa^yrn yrane Ha pe3ygTaTe, a pa3guKa Mo^e 6hth y  goMeHy pa3guKa Koje ce 
jaB^ajy H3Me^y pa3gHHHrax npojeKTaHTCKHx npHCTyna (Simpson, 2005). Ochm 
ftHxoBor npopanyHa, gHcKyra6ugHa je  h BpcTa npHMeaeHHx Koe^H^HjeHaTa.

HaHMe, yKOHHKO ce gHMeH3HOHHme o6jeKaT og BHCOKor 3Haneaa ngu ce 
aHagu3upajy gyroTpajHH ycgoBH, OHga je  HeonxogHO ga ce 3eM^aHH nprnu^u 
npopanyHaBajy Kao y  cTaay MnpoBaaa, jep, aKTHBHH h nacHBHH 3eM^aHH nprnu^u 
cy, HOHaKO, KpajftH, MHHHMagHu h MaKcuMagHH, a noBO^HH h no^e^HH cnynajeBH 
npHTHcaKa. y3 to, ohh cy h BpeMeHcKH HecTa6ugHH, mTO He 3Hanu ga he ce hcth 
nojaBHTH Ha TaKaB HanuH h y  tom HHTeH3HTeTy ycgeg, Hnp., npucycTBa aHKepa, 
nogynupaHa h cguHHHx KoHcTpyKTHBHux egeMeHaTa KojH orpaHHnaBajy noMepaaa 
(Koudelka, 2005). noBehaae noMepaaa yruHe Ha cMaaeae 3eM^aHux npHTHcaKa, 
agu goK ce nocTHrHy Ta noMepaaa, Kao h ga 6h ce hcth nocTurgu, npeTxogHo he 
KoHcTpy^uja npHMHTH oHe y cTaay MupoBaaa. Obo je  peagaH, HenoBo^aH h 
HajBepoBaTHHje KpuTHHaH cgynaj onrepeheraa. Jom BHme, Mo^e ce oneKHBaTH ga he 
ce noMepaaa 3Hga cMaauBaTH tokom BpeMeHa, na he nprnu^u HMaTH TeHgeH^Hjy 
ga nocTHrHy BpegHocTH y cTaay MupoBaaa. y  o6paTHoM cgynajy, yKoguKo 
noMepaaa pacTy, cMunyha oTnopHocT Mo^e gocTHhu BpegHocT pe3ugyagHe 
BpegHocTH. HnaK, to je geo TeopujcKe MexaHHKe Tga Koja je noBe3aHa ca 
noMepaauMa, Koja ca cBoje cTpaHe naK h Hucy ucTa no bhchhh h gy^HHu 3uga, a 
Hucy hh 6uga geo oBor ucTpa^HBaaa. Ohh cy geo 3agaer gega aHeKca C Koju ce 
ogHocu Ha noMepaaa Koja goBoge go HaBegeHux (Kpajaux) cTaaa 3eM^aHux 
npHTHcaKa. y  EBponu cy, y  Me^yBpeMeHy, 3anonega nap ucTpa^HBaaa Be3aHa 
ynpaBo 3a Koe^H^HjeHTe 3eM^aHux npHTHcaKa npeKo ogpe^HBaaa noTpe6Hux 
ogHoca xopu3oHTagHo noMepaae-BucnHa 3uga 3a &hxobo pa3Bujaae, agu uaKo HeKa 
Tpajy cKopo gBe ge^Huje, gaga cy TeK HeKe cBogHe npeggore h 3aK^ywe. npuToM, 
Me^yco6HH y ra ^ j Tga h KoHcTpyKu,uje h &hxobo nommaae y TaKBHM oKogHocTHMa 
je BeoMa KoMnguKoBaHo, jep cy gejcTBa h oTnopu 36or 3eM^aHux npHTHcaKa 3aBucHH 
og ge^opMa^Hja h Tpe6a hx y3eTH ca pa3guHHTHM nK.

npuMeHa KoH^nTa n K  curypHocTH cargacHo hobhm cTaHgapguMa je Haponnro 
KpuTHHHa 3a HHTepa^ujy Tgo-KoHcTpy^uja jep je Tgo npucyTHo KaKo Ha cTpaHH 
gejcTBa, TaKo h Ha cTpaHH oTnopa. Agu, Tpe6a nogceTHTH ga ce ynpaBo npeMa 
eBpoKogoBHMa 3axTeBa jacHo h HegBocMucgeHo pa3gBajaae gejcTBa h oTnopa, Maga h 
ga ce 3a gejcTBa Mo^e 3ana3HTH npHHiiHn „ucTor nopeKga cuga” . y  tom cMucgy, 
ogaKmaBajyhy oKogHocT y HameM peruoHy npegcTaB^a HHfteHH^ ga ce y 
gocagamauM npopanyHHMa noTnopHux 3ugoBa nacuBHH npuTucaK Hajnemhe Huje 
y3HMao y o63up h Koju je ycgoB 6ho jegaH og noga3Hux y oBoj cTyguju 3a 
ogpe^HBaae BpegHocTH ^ap^HjagHHx Koe$H^HjeHaTa 3a noTnopHe KoHcTpyKu,uj e: y 
aeMy cy n K  ycBojeHH H3 ycgoBa Hey3HMaaa y o63up nacuBHor npuTucKa Tj. 
FSKgH3aae=1,5. TaKo^e h y  EBpoKogy 7-1 ce, y  TanKH 9.3.2.2, oMoryhaBa HacTaBaK 
TaKBHx Hamux gocagamaux npopanyHcKHx HaBHKa h TpagH^Hja, mTo ce 
npenopynyje ga ce ycBoju, HHMe ce H36eraBajy h nojeguHe 3aMKe Koje ce Mory jaBHTH
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y KOMnjyrepcKHM nporpaMHMa 3acHOBaHHM Ha MKE, Ha Koje je, Me^yiHM, n n  3 
HMyH. 3aTO ce oh npegna^e Kao aniepmTHBa n n  2* npnnHKoM npopa^yHa 3HgoBa y 
MKE: n oc iy^H  y KojHMa ce n K  HaHOCH TpajHHM HenoBo^HHM gejcTBHMa cy 
npoöneMaTHHHH 3a HyMepHHKe npopanyHe jep aKTHBHH 3eM^aHH npHTHcaK HHje 
yna3HH nogaiaK Beh pe3yniaT npopanyHa, mTO ce Haponmo ogHocn Ha n n  1 K 1 h 
n n  2. Kao mTo je Beh no3HaTo, y  n n  3 ce reoiexHHHKa gejcTBa He Meaajy, na je 
Hcra roToBo HgeHTHHHa n n  1 K 2, rge ce pegyxyjy nCO. TaKo^e ce h n n  2* 
3acHHBa Ha KapaKTepHcTHHHHM gejcTBHMa, anH KaKo ce Kog aera pegyKyjy oinopn, 
to 3HanH ga ce npopanyH y ^nHHH h caMocianHo He Mo^e peanrooBara y  co^TBepy. 
Taga je  noipeÖHa h „cipaHHHHa” noMoh y BHgy HHTerpncaaa pea^nje Tna Ha 
nacHBHoj cTpaHH, anH ra HcTa He orpaHHnaBa y  MoryhHocTHMa (Becker et al.).

Ha HeKe og obhx gnneMa je  h paHHje yxa3HBaHo y ^H^y no6o^maaa npegnora, 
anH go caga HHcy o3ÖH^HHje iperapaHH. Ogpe^eHe cyrecTHje cy jom yBeK oTBopeHe, 
nonyT (He)npaBHHHocTH ycBajaaa KoHcTamHHx BpegHocTH 3eM^aHHx npHTHcaKa no 
^ n o j bhchhh, noipe6e pa3Maipaaa HHTepBana 3eM^aHor npHTHcKa y MHpoBaay, a 
He caMo jegHHanHe BpegHocTH, HHMe 6h ce yBHgeo goMeH BpegHocTH gHMeronja 
KoHcipy^nje, Kao h Moryher onagaaa BpmHe cMH^yhe HBpciohe Ka pe3HgyanHoj 
BpegHocTH (Koudelka & Koudelka, 2003), mTo 3aBHcH og KpyTocTH KoHcipyKu,Hj e, 
eBeHTyanHHx eneMeHaTa Kojn orpaHHnaBajy noMepaaa, anH h og BpcTe Tna. CBaKaKo, 
Tpe6a y3eTH y  o63Hp h ga napaMeipn 3eM^aHor npHTHcKa y rpaHHHHoM ciaay  
hochbocth cy pa3nHHHTH og ohhx y ycnoBHMa rpaHHHHor ciaaa ynoipe6^HBocTH, 
36or nera ce He Mo^e npHMeaHBara Hcia BpegHocT nCO (Koudelka, 2005). H3 
cnHHHHx pa3nora ce Mo^e npegno^HTH ga ce npHBpeMeHe KoHcipy^nje HnH 
nogrpage, 36or oneKHBaHHx noMepaaa, gHMemHoHHmy npeMa rpaHHHHHM ciaaHMa 
aKTHBHor h nacHBHor npHTHcKa, goK 6h ce TpajHe KoHcTpyKuuje npopanyHaBane 
npeMa 3eM^aHoM npHTHcKy y MHpoBaay (Koudelka, 2005). Obo je goHeKne h y 
carnacHocra ca EBpoKogoM 7, TanKa 9.5.4, rge ce ociaB^a MoryhHocT ga ce 
npopanyH 3Hga Kojn ce He Mo^e goBo^Ho noMepHTH, KaKo 6h ce Mo6nnncane 
rpaHHHHe BpegHocTH 3eM^aHHx npHTHcaKa, BpmH npeMa cpegaHM BpegHocTHMa 
H3Me^y rp aHHHHHx h y MHpoBaay.
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6. nPEÆ ^O r 3A  H A ^ H O H A ^ H H  A H E K C

HMajyhu y BHgy KOMnapaTHBHe CTyguje g0KyMeHT0BaHe y noraaBÆHMa 3, 4 h 5, 
rge cy H3HeceHH apryMeHTH no nHTaay ^opMe AHeKca hhh aeroBHM cagp^ajeM, y 
P. MaKegoHHjH je  hcth npunpeMÆeH h Beh je y  ^a3u ycBajaaa. Ha cnegehuM 
CTpaHu^Ma ce gaje cnunaH npegnor 3a aeroB roraeg h 5ygyhe npHXBaTaae h 
npHMeHy y P. Cp5uju, rge cy yHeTH npegno3u h 3a gpyre reoTexHHHKe KOHCTpyKuuje 
H3a5paHH Ha 0CH0By hcthx, Beh npe3eHTOBaHHx npuHiiuna. HaraamaBa ce ga cy 
npegno^eHH n K  mhhhmanHu ca KojHMa ce Moæe BpmuTH npopanyH h ga y 
3aBHCHOCTH og noy3gaHOCTH napaMeTapa Mory 5hth h bhmh. HnaK, obo ce ogHOCH 
caMO Ha npHBpeMeHy, npona3Hy $a3y Ha no^y npojeKTOBaaa npeMa EK 7, jep je 
TeHgeH^Hja ga y  5ygyhHOCTH Tpe5a CMaauTu auxoBe BpegHOCTH. Obo je, naK, y 
gnpeKTHoj cnpe3H ca noBehaaeM 5poja h KBanureTa peanu3OBaHux TepeHCKux h 
na5opaTopujcKux ucnuTUBaaa 3a ogpe^uBaae noTpe5Hux napaMeTapa. 3a to je 
HeonxogHO CTporo u 5ecn0r0B0pH0 nomTOBaTu perynaTHBy, Tj. EBpoKoge 7-1 u 7-2, 
auxoBe aHeKce, Kao u ocTane npaTehe HeKOH^nuKTHe CTaHgapge. CaMO ce TaKo Moæe 
gaTH gonpuHOC Koju ce MO^e OKBanu^HKOBaTu Kao BenuKu, y  CMepy no5o^maaa 
KBanuTeTa, 5e35egH0CTu u eKOHOMUHHoCTu re oTexHUHKux pagoBa u KOHCTpyKuuja.

6.1. N A .l n o^e  npuMeHe

Ha^H0Ha^HH aHeKc ce KopucTu 3ajegH0 ca cpncKUM cTaHgapgoM u cagp^u cBe 
HOn Koje Tpe5a KopucTUTu npunuKOM npopa^yHa 3rpaga u rpaÇeBHHCKux pagoBa Ha 
TepuTopuju P. Cp5uje, ognyKe o npuMeHu HH^opMaTUBHux AHeKca B, C, D, E, F, G, 
H u J h no3HBaae Ha HecynpoTCTaBÆeHe gogaTHe HH^opMa^Hje.

HOn cy g03B0ÆeHH y cnegehuM TanKaMa EN 1997-1:

2.1(8)P - 2.4.7.3.4.1(1)P - 7.6.2.4(4)P

2.4.6.1(4)P - 2.4.7.4(3)P - 7.6.3.2(2)P

2.4.6.2(2)P - 2.4.7.5(2)P - 7.6.3.2(5)P

2.4.7.1(2)P - 2.4.8(2) - 7.6.3.3(3)P

2.4.7.1(3) - 2.4.9(1)P - 7.6.3.3(4)P

2.4.7.1(4) - 2.5(1) - 7.6.3.3(6)

2.4.7.1(5) - 7.6.2.2(8)P - 8.5.2(2)P

2.4.7.1(6) - 7.6.2.2(14)P - 8.5.2(3)

2.4.7.2(2)P - 7.6.2.3(4)P - 8.6(4)

2.4.7.3.2(3)P - 7.6.2.3(5)P - 10.2(3)

2.4.7.3.3(2)P - 7.6.2.3(8) - 11.5.1(1)P
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h y  cnegehHM Knay3ynaMa aHeKca A:

—  A.2

—  A.3.1, A.3.2, A.3.3.1, A.3.3.2, A.3.3.3, A.3.3.4, A.3.3.5, A.3.3.6,

—  A.4

—  A.5

6.2. NA.2 Ha^HOHa^HO onpege^eHH napaMeTpu

AHeKC A  gaje ^ap^Hja^He h K0pe^a^H0He Koe^^Mjerne 3a rpaHHHHa CTaaa 
hochbocth, Kao h nocTynKe npeMa KojHMa 6h ce ogpe^eHe reoTexHHHKe 
K0HCTpy^ Hje gHMeH3HOHHpage. ^oaa Ta6ega npHKa3yje ogpeg6e rge je g03B0^eH 
HauHOHagHH H36op ca acneKTa npopa^yHCKor nocTynKa h BpegHOCTH Koe^^HjeHaTa 
npHgHKOM npopa^yHa y Cp6HjH, xj. ycMepaBa rge cy gaTe BpegHocTH, hhh cyrepnme 
ogpe^eHy BpegHocT, hhh onncyje nocTynaK 3a ogpe^eHH Koe^^ HjeHT.

Taöe^a 68 C>gpegöe rge je g03B0^eH HmnoHa.iHii i-nöop

03HaKa Onnc npegnor 3a cpncKH aHeKc

2.1(8)P MHHHMaAHH 3axTeBH 3a on- 
ce^Hocr h cagp^aj reoTex- 
hhhkhx HcTpara, npopanyHa h 
Kompona 3a naKe h jegHoc- 
TaBHe KoHcrpy^Hje h Mane 
3eM̂ aHe pagoBe h 3a ocTane 
reoTexHHHKe o6jeKTe.

CarnacHo EN 1997-1, 3a cBaKH o6jeKaT Tpe6a Ha- 
npaBHTH reoTexHHHKH ena6opaT h npojeKaT. npu- 
tom, nomTyjy ce npenopyKe y EN 1997-1 h 
EN 1997-2. flogaTHH 3axTeBH o oncery h KapaKTe- 
pncTHKaMa reoTexHHHKHx HcTpara, npopanyHa h 
KoHTpona peanH3â Hje Mo^e gaTH HHBe cthtop .

2.4.6.1(4)P BpegHocT âp̂ HjanH0̂  Koe- 
^^Hjern-a yF 3a CTanHe h npo- 
MeĤ HBe CHTyâ Hje.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.1, A.3, 
A.15 h A.17 oBor Hâ H0HanH0̂  aHeKca.

2.4.6.2(2)P BpegHocT nK yM 3a cTanHe h 
npoMeĤ HBe CHTyâ Hje.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.2, A.4 h 
A.16 oBor Hâ H0HanH0̂  aHeKca.

2.4.7.1(2)P BpegHocTH nK 3a cTanHe h 
npoMeĤ HBe CHTyâ Hje.

Kophcthth BpegHocTH gaTe y AHeKcy A oBor Ha- 
Ĥ0HanH0̂  aHeKca.

2.4.7.1(3) BpegHocTH nK Koje Tpe6a 
npHMeHHTH y cnynajHHM 
CHTyâ HjaMa.
BpegHocTH âp̂ HjanHHx Koe- 
^^HjeHaTa oTnopa.

CBe âp̂ HjanHe Koe$Ĥ HjeHTe 3a a^nje HnH 
ê eKTe og a^nja y cnynajHHM CHTyâ HjaMa y3eTH 
1,0.
nK 3a oTnope y oBaKBHM ycnoBHMa y3era H3 Ta6e- 
na A.5-A.8 h A.12-A.14 oBor HA.

2.4.7.1(4) BpegHocTH nK Koje Tpe6a ko- 
phcthth y ycnoBHMa noBeha- 
Hor pH3HKa HnH Heyo6nHaje- 
hhx HnH eKcTpeMHHx ycnoBa 
Tna HnH onrepeheaa.

BpegHocTH HHcy gaTe y obom Hâ H0HanH0M 
aHeKcy h Tpe6a hx ycarnacnra H3Mê y KnnjeHTa h 
Hagne^HHx HHCTHTŷ Hja, TaMo rge je ogroBapajy- 
he, 3a KoHKpeTHe cnynajeBe. npnroM, Tpe6a HMaTH 
y BHgy HCKa3aH0 y 2.1(8).
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2.4.7.1(5) BpegHocra nK Koje Tpe6a ko- 
Phcthth 3a npHBpeMeHe o6- 
jeKTe hhh npoMeĤ HBe npo- 
panyHCKe CHTyâ Hje, rge hx 
Moryhe nocnegn^ 
onpaBgaBajy.

BpegHocTH HHcy gaTe y obom Hâ HOHâ HOM 
aHeKcy h Mo^ga he 6hth noTpe6Ho ga ce ycaraace 
H3Mê y KnnjeHTa h Hagnê HHx HHcraTŷ Hja, 3a 
KoHKpeTHe cnyHajeBe. npmoM, Tpe6a HMaTH y 
BHgy HcKa3aHo y 2.1(8).

2.4.7.1(6) BpegHocra MogencKHx Koe- 
^^HjeHaTa 3a OTnop h 
e êKTe og a^nja.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.8 h A.11 
oBor Hâ HOHâ HÔ  aHeKca.

2.4.7.2(2)P BpegHocra nK Koje Tpe6a 
npHMeHHTH 3a crama h npo- 
MeĤ HBa craraa 3a EQU 
rpaHHHHo crarae.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.1 h A.2 
oBor Hâ HOHâ HÔ  aHeKca.

2.4.7.3.2(3)P BpegHocra nK Koje Tpe6a 
npHMeHHTH y jegHaHHHaMa 
(2.6a) h (2.6b) 3a ogpe^HBaae 
npopanyHCKHx ê eKaTa 3a
STR h GEO rpaHHHHa cTaaa.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.3 h A.4 
oBor Hâ HOHâ HÔ  aHeKca.

2.4.7.3.3(2)P BpegHocTH nK Koje Tpe6a 
npHMeHHTH y jegHaHHHaMa 
(2.7a), (2.7b) h (2.7c) 3a ogpe- 
^HBaae npopanyHCKHx oTnopa 
y STR h GEO rpaHHHHa 
CTaaa.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.5-A.8 h 
A.12-A.14 oBor Hâ HOHaraô  aHeKca.

2.4.7.3.4.1(1)P Oga6paHH npopanyHCKH noc- 
Tŷ ^H 3a npHMeHy y STR h 
GEO rpaHHHHa CTaaa.

n̂ HTKH TeMê H! 3.
fflnnoBH: 2.
AHKepH! 2.
noTnopHe KOHcrpy^Hje: 2* h 3 (y MKE).
XngpaynHHHH hom: 2.
rno6araa cTa6nnHocT: 3.

2.4.7.4(3)P BpegHocTH nK 3a CTama h 
npoMeĤ HBa craraa 3a UPL 
rpaHHHHa CTaaa.

Kophcthth BpegHocTH gaTe y Ta6enaMa A.15 h 
A.16 oBor Hâ HOHâ HÔ  aHeKca.

2.4.7.5(2)P BpegHocTH nK 3a cTama h 
npoMeĤ HBa CTaaa 3a HYD 
rpaHHHHa craraa.

Kophcthth BpegHocTH gaTe y Ta6enn A.17 oBor 
Hâ HOHâ HÔ  aHeKca.

2.4.8(2) BpegHocTH nK 3a rpaHHHHo 
CTaae ynoTpe6.̂ HBocra.

Y3eTH HX 1,0.

2.4.9(1)P BpegHocTH go3BO.̂ eHHx 
noMepaaa TeMe â.

TpaHHHHe BpegHocTH noMepaaa Tpe6a gaTH 3a cBa- 
kh nojegHHaHHH o6jeKaT. BpegHocTH H3 AHeKca H 
Mory ce kophcthth KaKO opnjem^HOHe y noHeT-
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HHM $a3aMa npopanyHa. 3a ga^e Tpe5a npo^HHTH 
pH3HK y ogHOcy Ha CTaôunHOCT h ŷĤ HOHanHOCT 
CBaKor nojegHHaHHor oôjeKTa.

2.5(1) yoÔHHajeHa h onmTa KOH3ep- 
BaTHBHa npaBHna.

Mory ce npuMeHHTH MeToge h npo^gype Bepû H- 
KOBaHe y ynopeĝ HBHM ycnoBHMa. üpHMeHa Mepa 
npeTna3ÆHBOCTH npunHKOM npopanyHa Tpe5a ga 
5yge y carnacHOCTH ca ogroBapajyñHM 3aKOHHMa h 
n0g3aK0HCKHM aKTHMa npeMa KareropujaMa 
oôjeKaTa unu npeMa npenopyKaMa Hagnê HHx 
Mê yHapogHHx gpymTaBa.

l.6.2.2(8)P BpegHoCTH 3a K0penâ H0He 
KoeÿĤ HjeHTe č  h č,2.

KopHCTHTH BpegHOCTH gare y Ta5enu A.9 0B0r 
Hâ H0HanH0̂  aHeKca.

l.6.2.2(14)P BpegHoCTH 3a Koe$Ĥ HjeHTe 

Yb, Ys h Yt.

KopHCTHTH BpegHOCTH gaTe y TaôenaMa A.6, A.l h 
A.S 0B0r Hâ H0HanH0̂  aHeKca.

l.6.2.3(4)P BpegHoCTH 3a Koe$Ĥ HjeHTe 

Yb H Ys.

KopHCTHTH BpegHOCTH gaTe y TaôenaMa A.6, A.l h 
A.S 0B0r Hâ H0HanH0̂  aHeKca.

l.6.2.3(5)P BpegHoCTH 3a K0penâ H0He 
KoeÿĤ HjeHTe Č3 h čl4.

KopHCTHTH BpegHOCTH gaTe y Ta5enu A.10 0B0r 
Hâ H0HanH0̂  aHeKca.

l.6.2.3(S) BpegHOCT KOpê HOHHX MO- 
gencKHx Koe$Ĥ HjeHaTa 3a Yb 
H Ys.

üpunHKOM Kopumñeaa anTepHaTHBHHx MeToga 
npHMeayje ce MogencKH Koe$Ĥ HjeHT 2.0.

l.6.2.4(4)P BpegHoCTH 3a Koe$Ĥ HjeHTe 

Yt, Č5 H Č6.

KopHCTHTH BpegHOCTH gaTe y Ta5enaMa A.6-A.S 3a 
Yt h y Ta5enH A.11 3a Č5 h Č6 OBor Ha^H0HanH0  ̂
aHeKca.

l.6.3.2(2)P BpegHOCT 3a Koe$Ĥ HjeHT Ys,t. KopHCTHTH BpegHOCTH gaTe y Ta5enaMa A.6-A.S 
0B0r Hâ H0HanH0̂  aHeKca.

l.6.3.2(5)P BpegHoCTH 3a K0penâ H0He 
KoeÿĤ HjeHTe č1 h č,2.

KopHCTHTH BpegHOCTH gaTe y Ta5enu A.9 0B0r 
Hâ H0HanH0̂  aHeKca.

l.6.3.3(3)P BpegHOCT 3a Koe$Ĥ HjeHT Ys,t. KopHCTHTH BpegHOCTH gaTe y Ta5enaMa A.6-A.S 
0B0r Hâ H0HanH0̂  aHeKca.

l.6.3.3(4)P BpegHoCTH 3a K0penâ H0He 
KoeÿĤ HjeHTe h č4.

KopHCTHTH BpegHOCTH gaTe y Ta5enu A.10 0B0r 
Hâ H0HanH0̂  aHeKca.

l.6.3.3(6) BpegHOCT 3a Kope^HOHH mo- 
gencKH Koe ̂ Ĥ Hj eHT 3a Ys,t.

üpunHKOM npHMeHe anTepHarHBHHx MeToga 
npHMeayje ce MogencKH Koe$Ĥ HjeHT 2.0.

S.5.2(2)P BpegHOCT 3a Koê Ĥ Hj eHT Ya. KopHCTHTH BpegHOCTH gaTe y Ta5enu A.12 0B0r 
Hâ H0HanH0̂  aHeKca.

S.5.2(3) BpegHOCT 3a K0penâ H0HH 
KoeÿĤ HjeHT ča 3a aHKepe 
Koju HHcy npoBepaBaHH HHgu- 
BHgyanHO TecTOBHMa 3a

KapaKTepHCTHHHH OTnop Ha H3Bnaneae obhx aHKe- 
pa ce npoBepaBa Ha 0CH0By pe3ynTaTa h3 peanu- 
3OBaHHx TecTOBa npeMa cnegeñoj jegHaHHHH

Ra;k min { Ra,measured;mean/čia, 1 ; Ra,measured;min/ča,2 }
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npuxBaraae. rge
â 3a 5poj ucnuiaHux aHKepa 1 2 >3

Ša,1 1,20 1,15 1,10

â,2 1,20 1,10 1,05

8.6(4) BpegHOCT 3a MogencKu Koe- 
^^ujeHr Koju ce Tpe5a HaHe- 
tu cunu y aHKepy npunuKOM 
rpaHuHHor CTaaa ynoTpeÔÆu- 
BOCTu.

Mory ce Kopucrura MogencKu Koe$Ĥ HjeHTH Koju 
ce TeMe^e Ha ucKycTBuMa, a 3aBuce og BpcTe 
nogrpage, Tuna aHKepa u HanuHa yrpagae.

10.2(3) BpegHOCTu âp̂ Hjâ HHx Koe- 
^^ujeHaia 3a noracaK.

KopHCTHTH BpegHOCTu gare y Ta5enaMa A.15 u 
A.16 oBor Hâ HOHâ HÔ  aHeKca.

11.5.1(1)P BpegHOCTu nK 3a aHanroe 
CT^Kraocra KocuHa 3a 
crama u npuBpeMeHa craaa.

KopucTura BpegHOCTu u nojamaeaa 3a aux gaie 
y Ta5enaMa A.3, A.4 u A.14 oBor Hâ HOHaraô  
aHeKca.

6.3. NA.3 Og^yKe o craTycy HH^opMaTHBHHx aHeKca 

AHeKC C: M o*e  ce KopucTuru, anu Huje o5aBe3HO.

KoMeHTap: 35or o5yxBaTaaa onmTujux ycnoBa, npenopyn^uBO je  HacTaBuTu 
Kopumheae KynoHOBe jegmnuHe.

AHeKC D: Moæe ce KopucTuru, anu Huje o5aBe3HO.

KoMeHTap: 3a KOMnneKCHuje cnynajeBe MO^e ce npuMeHuru u u3BopHa 
jegHanuHa BpuHna XaHceHa rge cy yKÆyneHu u gpyru yr^a ju , nonyT 3aKomeHe 
noBpmuHe TepeHa u ^aKTop gy5uHe.

AHeKC H: Moæe ga ce KopucTu, anu Huje o5aBe3Ho.

KoMeHTap: ^aTe BpegHOCTu ce ogHOce npeie^HO 3a 3rpage, na 3a gpyre 
o5jeKTe, aKO MO^e, noTpe5HO je ga ce goroBope KnujeHT u Hagne^Ha uHCTm^uja.

AHeKC B, AHeKC E, AHeKC F, AHeKC G u AHeKC J: Mory ce KopucTuTu, anu 
Huje o5aBe3Ho.

6.4. NA.4 no3HBa^e Ha HeCynpoTCTaBÆeHe gogaTHe HH$opMa^Hje

Kpo3 ropay Ta5eny u AHeKC A  gaTa cy ogpe^eHa ycMepeaa.
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6.5. AHeKc A: ^ap^Hja^HH h Kope.iimnoHH KOe(^njeHTH 3a rpaHHHHO cra^e
HOCHBOCTH

6.5.1. A .l  napw janHu u Kopena^oHu Koe$u^ujeHmu

(1)P ^ap^HjanHH Koe^H^HjeHTH g3a rpaHUHHa CTaaa y CTanHUM u noBpeMeHUM 
npopa^yHCKHM CTaauMa u K0pena^H0HH Koe^H^HjeHTH Ç 3a TeMe^e Ha munoBUMa y 
CBHM npopa^yHCKHM CTaauMa cy HaBegeHu y obom aHeKcy.

6.5.2. A.2 napw janHu Koe$u^ujeHmu 3a npoeepy ^paHu^Ho^ emana 
paeHomewe (E Q U )

(1)P 3a npoBepy rpaHUHHor CTaaa paBH0Te^e (EQU) 5Hhe npuMeaeHu cnegehu 
napuujanHH Koe^H^HjeHTH 3a a^u je g :

gj;dst 3a gecTa5unu3yjyhe Hen0B0ÆHe CTanHe a^uje;

gj;stb 3a CTa5unu3yjyhe n0B0ÆHe CTanHe a^uje;

T ;dst 3a gecTa5unu3yjyhe Hen0B0ÆHe noBpeMeHe a^uje;

T ;stb 3a CTa5unu3yjyhe n0B0ÆHe noBpeMeHe a^uje.

Taöe^a 69 A .l na ^^Hia^HH KOe(|)nmijeHTn 3a aKmije (T )
A^uja 03HaKa BpegHocT
CTanHa

Hen0B0ÆHa a gj;dst 1,10
Ü0B0ÆHa 5 TG; stb 0,90

noBpeMeHa
Hen0B0ÆHa a gQ; dst 1,50
Ü0B0ÆHa 5 TQ; stb 0,00

a ̂ ecTa5unH3yjyha
5 CTa5unH3yjyha

(2)P 3a npoBepy rpaHUHHor CTaaa paBH0Te^e (EQU) cnegehu ^ap^Hj anHH 
Koe^H^Hj eHTH 3a napaMeTpe Tna gM Tpe5a ga ce npuMeayjy Ha Haj Maae oTnope Ha
CMH^ae:

- T ’ 3a TaHreHC yrna CMunyhe 0Tn0pH0CTu;

- Tc’ 3a e^eKTHBHy Koxe3ujy;

- Tcu 3a HegpeHupaHy CMH^yhy HBpcTohy;

- Tqu 3a j egHoaKCuj anHy HBpcTohy Ha npuTucaK;

- Tt Ha 3anpeMHHCKy Te^HHy.
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TaSe^a 70 A.2 riapmija.iHH Koe(|nmnjeHTn 3a napaMeTpe T^a (gM)

napaMeTap raa Ü3HaKa BpegHocT

Yrao CMHHyñe oTnopHocTH a6 g 1,40

Ê eKTHBHa Koxe3H)a 6 T ’ 1,40

HegpeHHpaHa CMHHyha HBpcToña 6 gcu 1,80

JegHoaKCHjanHa HBpcToña Ha npHTHcaK Tqu 1,40

3anpeMHHCKa Tê HHa t 1,00

a OBaj KoêHuujeHT je npHMefteH Ha tan p*.
6 3a aHâH3y CTa6H.raocTH KoCHHa Tpe6a HMaTH y BHgy ogroBapajyhe npaBĤHHKe caraacHo BpCTaMa h KaTeropHjaMa o6jeKaTa h 
Ĉynaja onrepehê a jep je BpegHoCT napuuj&nHor KoêHuujeHTa jegHaKa BpegHoCTH gocagam̂er mo6a.nHor KoêHuujeHTa 
CHrypHoCTH y pa3MaTpaHHM cnynajeBHMa 3a goTHHHH o6jeKaT

6.5.3. A.3 napwjanHU Koetyu^jeHmu 3a npoeepy ^paHu^HO^ emana
KOHcmpyuwje (S T R ) u ^eomexHU^KO^ ̂ paHu^HO^ emana (G E O )

6.5.3.I. A.3.1. n a p ^ ja n n u  Koefyu^jenmu 3a a ^ u je  (gF) unu etyeKme od a ^ u ja  (gE)

(1)P 3a npoBepy rpaHHHHor CTaaa y  KoHCTpyKuujH (STR) h y  ray (GEO), Tpe6a 
npHMeHHTH rpyny A1  hhh rpyny A 2  cnegehnx napnujanHHx Koe^H^HjeHaTa 3a 
aKuuje ( g )  hhh e^eKTe og aKuuja (g^):

- g  Ha CTanHe HenoBo^He hhh noBo^He aKuuje;

- g  Ha npoMeH^HBe HenoBo^He hhh noBo^He a^nje.

TaSe^a 71 A.3 ^ ap^Hja^HH Koe(|nmnjeHTn 3a aKm-ije (gF) h^h efreKTe og aRm-ija (gE)

A^nja Ü3HaKa
rpyna
A1 A2

CTanHa
HenoBo^Ha

Tg
1,35 1,00

noBo^Ha 1,00 1,00

npoMeH^HBa
HenoBo^Ha

Tq
1,50 1,30

noBo^Ha 0,00 0,00

6.5.3.2. A.3.2. n a p ^ ja n n u  Koefy^ujenmu 3a napaMempe mna ( gM)

(1)P 3a npoBepy rpaHHHHHx CTaaa y KoHCTpyKu,HjH (STR) h y  ray (GEO), Tpe6a 
npHMeHHTH rpyne M 1  hhh M 2  cnegehnx ^ap^Hja^HHx Koe^H^HjeHaTa 3a napaMeTpe 
raa (g ) :

- g* Ha TaHreHC yraa CMHHyhe oTnopHocTH;

- gc* Ha e^eKTHBHy Koxe3Hjy;

- gcu Ha HegpeHHpaHy CMHHyhy HBpcTohy;
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- gqu Ha jegHoaKcujanHy HBpcTohy Ha npHTHcaK;

- yy Ha 3anpeMHHcKy Te^HHy.

Ta6e^a 72 A.4 riapmija.iHH Koe(|nmnjeHTn 3a napaMeTpe T^a ( g )

napaMeTap r a a 03HaKa
BpegHocT
M l M2

Yrao cMHHyhe oTnopHocTH a5 g ’ 1 ,0 0 1 , 4 0
Ê eKTHBHa Koxe3Hja 5 g ’ 1 ,0 0 1 , 4 0
HegpeHupaHa cMHHyha HBpcToha 5 u 1 , 0 0 1 , 8 0
JegHoaKcHjâ Ha HBpcToha Ha npHTHcaK g u 1 ,0 0 1 , 4 0
3anpeMHHcKa Te^uHa g 1 ,0 0 1 , 0 0
a OBaj KoêHUHjeHT je npuMeaeH Ha tan <p.
5 3a aHâH3y cTa5unHocTH KocHHa Tpe5a HMaTH y Bugy ogroBapajyhe npaBHHHHKe camacHo BpcTaMa h KaTeropHjaMa o5jeKaTa h 
ĉ ynaja onTepeheaa jep je BpegHocT napuHja.raor Koê uuujeHTa jegHaKa BpegHocTH gocagamaer m o5&nHor Koê uuujeHTa 
curypHocTH y pa3MaTpaHHM ĉynajeBHMa 3a goTHHHH o5jeKaT

ó.5.S.S. A.S.S n a ^ u ja m u  Koeÿ^ujeH m u 3a omnope (gR)

ó.5.S.S.l. A .S .S .l napm iia im i Koe^imujeitmu omnopa 3a unmiKe meMe.be

(1)P 3a nnmrce TeMe^e h npoBepe rpaHHHHor cTaaa KoHcTpyKu,uja (STR) h raa 
(GEO), Tpe5a npHMeHHTH rpyne R l ,  R2  hhh RS  cnegehux napuujanHHx 
Koe$H^HjeHaTa Ha oTnopHocT (g.):

- g.;V 3a hochboct (3a oTnop Ha chom y nogray);

- g ;h 3a oTnop Ha Knroaae.

KoMeHTap: npegnaæe ce nocTynaK DA3 3a KojH Ba*e napu,HjanHH Koê uqujeHTH H3 rpyne RS.

Taöe^a 73 A.5 ^ap^Hja^HH Koe(|)nmijeHTn 3a oTnope ( g )  koj n̂ HTKHx̂  TeMe^a

OTnopHocT 03HaKa
rpyna
R l R2 RS

Hochboct gt;V 1,00 1,40 1,00
Knroaae }R;h 1,00 1,10 1,00

6.5.S.S.2. A.S.S.2 napunjenim KoetymuieHmu omnopa 3a me.ue.beibe Ha munoeuMa

(1)P 3a TeMe^eae Ha munoBHMa h npoBepy rpaHHHHor cTaaa KoHcTpyKuuje 
(STR) h raa (GEO), Tpe5a npHMeHHTH rpyne R l ,  R2, RS  hhh R 4  cnegehux 
napuujanHHx Koe^H^HjeHaTa Ha oTnop (g.):

- g  3a oTnop Ha 5a3H muna

- gS 3a oTnop no oMoTaHy npHTucHyrax munoBa

- g  3a yKynHH/KoM5uHoBaHH oTnop npuTucHyTux munoBa
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g;t 3a oxnop no OMOxany 3axerHyxHx munoBa

KoMeHTap: npegiaraæe ce nocTynaK DA2. BpegHocTu Koe$ĤHjeHaTa 3a no6MjeHe munoBe cy gara y Ta6em A.6, 
3a 6ymeHe y Ta6em A.? u 3a munoBe 6ymeHe KoHTHHyHpaHo cBpgioM y Ta6enH A.B.

TaSe^a 74 A.6 ^ap^Hja^HH Koe(|nmnjeHTn 3a oTnope (gp 3a noSujeHe munoBe

Oxnop O3HaKa
rpyna
R1 R2 RS R4

Ea3a muna g 1,00 1,10 1,00 1,30
OMOxan (npHTHcHyx mun) gs 1,00 1,10 1,00 1,30
yKynHH/KOMÔHHOBaHH (npHTHcHyx mun) gt 1,00 1,10 1,00 1,30
OMOxan (3axerHyx mun: npu H3Bianefty) g;t 1,25 1,15 1,10 1,60

TaSe^a 75 A.7 riapmija.iHH Koe(|nmnjeHTn 3a oTnope (gp 3a SymeHe manoße

Oxnop O3HaKa
rpyna
R1 R2 RS R4

Ea3a muna g 1,25 1,10 1,00 1,60
OMOxan (npuxucHyx mun) gs 1,00 1,10 1,00 1,30
yKynHu/KOMÔuHOBaHu (npuxucHyx mun) gt 1,15 1,10 1,00 1,50
OMOxan (3axerHyx mun) g;t 1,25 1,15 1,10 1,60

Taöe^a 76 A.8 ^ap^Hja^HH Koe(()nmijeHTn 3a oTnop (g*) 3a munoBe SymeHe
KoHTHHyHpaHo CBpj^QM (CFA)

Oxnop O3HaKa
rpyna
R1 R2 RS R4

Ea3a muna g 1,10 1,10 1,00 1,45
OMOxan (npuxucHyx mun) gs 1,00 1,10 1,00 1,30
yKynHu/KOMÔuHOBaHu (npuxucHyx mun) gt 1,10 1,10 1,00 1,40
OMOxan (3axerHyx mun: npu roBianeay) g;t 1,25 1,15 1,10 1,60

KoMeHTap: y cnynajeBHMa Kaga ce hochboct mana npopanyHaBa aHanHTHHKH, Tpe6a npHMeHHTH MogeicKu 
Koê ĤHjeHT jr  = 2,0 KojHM ce MHo*e ogroBapajyhH ̂ ap̂ Hjâ HH Koe$ĤHjeHTH g , g  Him g h3 Ta6eia A.6, A.? u A.B.

6.5.S.S.S. A.S.S.S Kopenauuonu Koefymwenmu 3a me.vie.beibe Ha munoeuMa

(1)P 3a npoBepy rpaHHHHHx cxaaa y KOHcxpyKujij h (STR) h y  xny (GEO), xpe6a 
npHMeHHTH ciegehe Kopeian,HOHe Koe^Hu,HjeHxe £ 3a ogpe^HBaae 
KapaKxepHcxHHHor oxnopa aKcnjaiHO onxepeheHnx munoBa:

- £1 Ha cpegay BpegHocx H3MepeHHx oxnopa tokom xecxa ca cxaxHHKHM
onxepeheaeM

- £2 Ha MHHHMaiHy BpegHocx H3MepeHHx oxnopa tokom xecxa ca cxaxHHKHM
onxepeheaeM

- £3 Ha cpegay BpegHocx npopa^yHaxnx oxnopa h3 pe3yixaxa HcnHXHBaaa
xia
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- ¿4 Ha MHHHManHy BpegHocT npopa^yHarax OTnopa h3 pe3ynTaTa
HcnHTHBaaa raa

- ¿5 Ha cpegae BpegHocTH H3MepeHHx OTnopa téctom ca gMHaMKHKMM
onrepeñeaeM

- ¿6 Ha MHHHManHe BpegHocTu H3MepeHHx OTnopa TecTOM ca gHHaMHHKHM
onrepeñeaeM.

TaSe^a 77 A.9 Kope.la^HOHH KoetlnmiijeHTH Ç 3a ogpe^uBa&e KapaKTepucruHHux
BpegHocTH H3 TecTOBa ca cTaTHHKHM npoSHUM onrepefte&eM munoBa (n - 
Spoj HcnHTaHHx m u n o B a )___________ ________________________

¿ 3a n = 1 2 3 4 > 5

¿1 1,40 1,30 1,20 1,10 1,00

¿2 1,40 1,20 1,05 1,00 1,00

TaSe^a 78 A.10 Kope.la^HOHH KoetlnmiijeHTH Ç 3a ogpe^uBa&e KapaKTepucruHHux 
BpegHocTH H3 pe3y^TaTa ucnuTUBa&a T^a (n - Spoj npo$u^a ca 

_______ TecToBHMa)___________________________________________________________
¿ 3a n = 1 2 3 4 5 7 10

¿3 1,40 1,35 1,33 1,31 1,29 1,27 1,25

¿4 1,40 1,27 1,23 1,20 1,15 1,12 1,08

TaSe^a 79 A.11 Kope.iam-ioHH KoetlnmiijeHTH Ç 3a ogpe^uBa&e KapaKTepucruHHux 
BpegHocTH Ha ocHoBy nogaTaKa h3 guHaMHHKor ygapHor 
HcnHTHBa^a a b c d e (n -  Spoj HcnHTaHHx munoBa)

¿ 3a n =

¿5
¿6

> 2
1,60
1,50

> 5
1,50
1,35

> 10
1,45
1,30

> 15
1,42
1,25

> 20
1,40
1,25

a ¿ BpegHocTu y Taöenn Baxe 3a guHaMuHKu ygapHu oraeg.
b BpegHocTu Mory 6hth noMHoxeHe ca MogencKuM âKTopoM 0,85 Kaga ce KopucTu 
gnHaMHHKH TecT, a ̂ ogâ u ce onuTaBajy ayToMaTcKu.
c BpegHocTH Tpe6a noMHoxuTu ca MogencKHM Koê û ujeHTOM 1,10 Kaga ce 
KopncTH U3pa3 3a no6ujaae mina ca MepeaeM KBa3uenacTuHHux noMepaaa raaBe 
muna 3a BpeMe no6ujaaa.
d BpegHocTu Tpe6a noMHoxuru ca MogencKUM Koê û ujeHTOM 1,20 Kaga ce 
KopucTu H3pa3 3a no6ujaae muna 6e3 Mepeaa KBa3uenacTuHHux noMepaaa raaBe 
muna 3a BpeMe no6ujaaa.
e Ako y TeMê y uMa pa3nunuTux BpcTa munoBa, rpyne unu cnuHHe munoBe Tpe6a 
pa3raegaTu 3ace6Ho npunuKoM ogpê uBaaa 6poja ucnuTaHux munoBa n.

6.5.3.3.4. A.3.3.4 Uaprniicunu Koe^uuuienmu 3a omnop npeöuanpe^uvmux aHKepa

(1)P 3a npegHanperHyTe aHKepe u npoBepy rpaHMHHor cTaaa KoHcipy^uje 
(STR) u raa (GEO), ipe6a npuMeHMTM rpyne R1, R2, R3  unu R 4  cnegehux 
napuujanHMx Koe^Mu,MjeHaTa 3a oTnop (?r);
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- g ;t Ha npuBpeMeHe aHKepe (cugpa)

- g ;p Ha CTanHe (rpajHe) aHKepe

KoMeHTap: npegnaæe ce nociynaK DA2 3a Koju Ba*e mê uû eM™ u3 rpyne R2 gaie y Ta5eOT A.12.

Taöe^a 80 A. 2 riapmija.iHH Koefr^HjeHTH oTnopa ( g )  3a npegHanperHyTe aHKepe

Oinop 03HaKa
rpyna

R1 R2 RS R4

npuBpeMeH Ja;t 1,10 1,10 1,00 1,10

CianaH Ja;p 1,10 1,10 1,00 1,10

6.5.S.S.5. A.S.S.5 napuuja im i Koe^imujeitmu omnopa (Jr)  3a nomnopne Koiicmpviaiuje

(1)P 3a noTnopHe KOHCTpyKu,uje u npoBepy rpaHunHux CTaaa K O ^ ^ y ^ ^ e  
(STR) u raa (GEO), Tpe5a npuMeHuru CKyn R1, R 2  unu RS  cnegehux napnujanHux 
Koe^H^HjeHaTa 3a OTnop ( g.):

- J>;V 3a HOCuBOCT

- J ;h 3a Knroaae

- g.;e 3a OTnop raa

KoMeHTap: npegnaæy ce nociynqu DA2* u DA3 3a Koje Ba*e BpegHoc™ gaie y Ta5em A.13.

Taöe^a 81 A.13 ^ap^Hia^HH Koefr^nieHTH oTnopa ( g )  3a noTnopHe KoHCTpy^Hje

Oinop O3HaKa
rpyna
R1 R2 RS

HOCuBOCT TeMe^Hor raa JR;V 1,00 1,40 1,00

Knu3aae no TeMê Hoj ĉ ojHĤ H JR;h 1,00 1,10 1,00

npuTucaK oTnopa raa jR;e 1,00 1,40 1,00

6.5.S.S.6. A.S.S.6 napunjenim KoetjimiujeHimi omnopa (jR) 3a KocuHe u onmmy
cmaómHocm

(1)P 3a KocuHe u onmry CTa5unHOCT u npoBepy rpaHunHor CTaaa KOHcrpy^uje 
(STR) u raa (GEO), rpe5a npuMeHuTu ^ap^Hja^HH Koe$H^HjeHT 3a OTnop raa (g-;e).

KoMeHTap: npegnaæe ce nociynaK DA3 3a Koju Ba*e BpegHoc™ u3 rpyne RS y Ta5em A.14.

Taöe^a 82 A.14 ^ap^Hja^HH Koe^^nieHTH Ha oTnopHoCT ( jr) 3a KoCHHe h moöa^Hy
CTaÖĤ HoCT

Oinop O3HaKa
rpyna
R1 R2 RS

Oinop raa g e 1,00 1,10 1,00
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6.5.4. A .4 napwjanHU K oeÿu^ jeH m u 3a npoeepy ^paHU^HO^ em anay3^0Ha 
(U P L )

(1)P 3a npOBepy ipaHHHHOr CTaaa y3rOHa (UPL) Tpe5a npHMeHHTH cnegehe 
^ap^Hja^He Koe$H^HjeHTe 3a a^u je (g ) :

- Tfe;dst 3a gecTa5HnH3yjyhe HenOBOÆHe CTanHe a^u je

- TG;stb 3a CTa5HnH3yjyhe nOBOÆHe CTanHe a^u je

- TQ;dst 3a gecTa5HnH3yjyhe HenOBOÆHe nOBpeMeHe a^u je

3a6ê emKa: npegnaæe ce nOCTynaK DA2 3a KOjH Ba*e BpegHOCTH gaTe y Ta5enH A.15.

Taöe^a 83 A.15 ^ ap^Hja^HH Koe(|nmnjeHTn Ha a^ n je  ̂ ( g ________
A^uja O3HaKa BpegHOCT

CTanHa
HenOBOÆHa a }G,dst 1,00
nOBOÆHa 5 Yg, stb 0,90

npOMeHÆHBa
HenOBOÆHa a }Q,dst 1,50
nOBOÆHa 5 gQ,stb 0,00

a ̂ ecTa5ĤH3yjyha
5 CTa5ĤH3yjyha

(2)P 3a npOBepy ipaHHHHOr CTaaa y3rOHa (UPL) Tpe5a npHMeHHTH cnegehe 
napuujanHe KOe^HuujeHTe Kaga ce yKÆy^yjy OTnOpu:

%’ 3a TaHreHC yraa CMHnyhe OTnOpHOCTH

Yc’ 3a e^eKTHBHy KOxe3Hjy

g u 3a HegpeHHpaHy CMHnyhy HBpcTOhy

gs;t 3a OTnOp 3aTerHyTOr muña

ga 3a OTnOp aHKepa (cugpa)

KoMeHTap: npenOpyneHe BpegHOCTH cy gaTe y Ta5enH A.16.

Taöe^a 84  ̂A.16 ^ap^Hja^HH Koe(|nmnjeHTn 3a napaMeTpe T^a h oTnope

napaMeTap raa O3HaKa BpegHOCT

YraO CMHHyhe OTnOpHOCTH a Yp’ 1,40
Ê eKTHBHa KOxe3H)a Yc’ 1,40
HegpeHHpaHa CMHnyha HBpcTOha gcu 1,80
OTnOp 3aTerHyTOr muna Ys;t 1,40
OTnOp aHKepa Ya 1,40
a Oßaj KOêHuujeHT ce npHMê yje Ha tan p’
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6.5.5. A.5 napwjaiïHu Koe$u^ujeHmu 3a npoeepy ^paHu^Ho^ emana 3a
xudpaynuHKu r o m  (H Y D )

(1)P 3a npoBepy rpaHUHHor CTaaa 3a xugpaynuHKH noM (H YD ) Tpe5a 
npuMeHHTH cnegehe napuujanHe Koe^Hu,ujeHTe 3a a^u je (g ) :

- gG;dst 3a gecTa5unu3yjyhe HenoBoÆHe CTanHe a^u je

- gj*;stb 3a CTa5unu3yjyhe n0B0ÆHe CTanHe a^u je

- T ;dst 3a gecTa5unu3yjyhe HenoBoÆHe npoMeHÆHBe a^u je

KOMeHTap: npegnaraæe ce nocTynaK DA2 3a Koju cy gaTe BpegHocTH y Ta5enu A.17.

Taôe^a 85 A.17 ^ ap^Hia^HH Koe(|HmnjeHTn 3a a^ n je  ( g ________
A^uja 03HaKa BpegHocT
CTanHa

Hen0B0ÆHa a }6,dst 1,35
Ü0B0ÆHa 5 gG, stb 0,90

npoMeHÆHBa
Hen0B0ÆHa a gj,dst 1,50
Ü0B0ÆHa 5 }Q,stb 0,00

a ̂ ecTa5unH3yjyha
5 CTa5unH3yjyha
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7. 3 A K ^ Y H A K

7.1. Cboahh 3aK^ynaK

ycneg pa3OTHHTHx reonomKHx, reoMexaHHHKHx, KnHMaTCKHx, reorpa^cKHx h 
gpyrax ycnoBa y EBponH cy pa3BHjaHH pa3OTHHTH reoTexHHHKH npojeKTamcKH 
KoH^nra. H3 aux je nporoamao BenHKH 6poj reoTexHHHKHx HcTpa^HBaaa, 
npopanyHCKHx Mogena h nocTynaKa, mTO je goBeno go anxoBHx eHgeMHHHocTH h 
ogygapaaa og gHMeH3HoHHpaaa ocTarax KoHCTpyKu,Hja y  rpa^eBHHapcTBy. y  uu^y 
cTBapaaa h npuxBaTaaa EBpoKoga 7 Kao jegHHCTBeHor eBponcKor reoTexHHHKor 
CTaHgapga, noTpeÖHo je  ga ce mapeHonHKocT y gHMeH3HoHHpaay reoTexHHHKHx 
KoHcTpy^nja oöyxBaTH h yjegHHH. 3a to je HeonxogHo ga ce y  oKBHpy aera 
npncnocoöe oBa BpegHa noKanHa HcKycTBa yjeBmn y oÖ3Hp noceÖHe og^HKe raa Koje 
cy h „KyMoBane” yHHKaTHoj npnpogH reoTexHHHKHx npopanyHa, a y  oönHKy 
npHXBaT^HBoM mnpoKoj eBponcKoj HH^eaepcKoj 3ajegH^H, jep caMo TaKo 6h 
Morao ga Ba^H Ha BenHKoM Tp/KumTy Ey, ann h mnpe. HaBegeHo je  H3Bog^HBo caMo 
oHaKo KaKo je  EK 7 h ny6nHKoBaHi y  o6nHKy Koga, npy^ajyhH TaKo MoryhHocT ga ra 
MHore gp^aBe npHXBaTe, am  h ga ce yK^yne h gpyrH cTaHgapgH.

3a^TaHH 3agaTaK EBpoKog 7 to nocra^e THMe mTo He 3agaje o6aBe3yjyhH 
MeTog npopanyHa 3a 6hho Kojy npojeKTaHTcKy CHTya^Hjy, Beh caMo HygH npuHnune 
gHMeH3HoHHpaaa h y ra ^ je  h ^aKTope Koje Tpe6a caraegara. To ce hhhh nyTeM 
pa3HHHHTHx HaHHHa npHMeHe ^ap^Hja^HHx Koe^^njernTa, Kao h npHXBaTaaeM 
ogpe^eHor npopa^yHcKor nocTynKa, og noHy^eHa TpH, 3a rpaHHHHa cTaaa 
hochbocth. npmoM, nopeg nn , cBaKa 3eM^a Tpe6a ga ogpegH h BpegHocT 
^ap^Hja^HHx Koe^^HjeHaTa Koje je noTpe6Ho npHMeHHTH y oga6paHoM n n  
npH^HKoM gHMeH3HoHHpaaa reoTexHHHKHx KoHcTpyKuuja y  Toj gp^aBH, mTo ce 
yHocn y Ha^HOHa^HH aHeKc. n p o ^ c  H3page HA je gyroTpajaH h KoMnneKcaH, jep je 
noTpe6Ho ga ce HcnyHe 3axTeBH KaKo HH^eaepa, Kaga je  HeonxogHo ga oga6paHH 
nocTy^H npopa^yHa 6ygy cothhh gocagamaHM, TaKo h gp^aBe Koja nponncyje 
cTeneH cnrypHocTH, a Kojn ce perymme h3hocom nK.

HaKo EK 7 HHje 6ho pa3BHjaH y cMepy a^^HKa^Hje HyMepHHKHx MeToga Kojn 
jom yBeK HHcy y  npBoM nnaHy, cBaKogHeBHa h pyTHHcKa npHMeHa MeToge KoHanHHx 
eneMeHaTa y reoTexH^H nocTaB^a jom jegaH ycnoB, a yjegHo h orpaHHneae 
npH^HKoM npo^ca H36opa. Obo 36or Tora mTo ce npnnHKoM npHMeHe MKE He Mory 
cbh n n  npHMeHHTH gnpeKTHo y oKBHpy HyMepHHKor Mogennpaaa.

H3 HaBegeHHx pa3nora, pag Ha obom no^y H3HcKyje MHoro 3anaraaa h na^ae, 
mTo noTBp^yjy cBe gp^aBe Koje cy go caga npnxBaTHne EK 7, rge cy oBa 
HcTpa^HBaaa, chhhho npHKa3aHHM h oBge, Tpajana BHme rogHHa. HnaK, 
MeTogonornjoM npHKa3aHoj Ha npeTxogHHM cTpaH^aMa, oMoryheHo je yßo^eae 
hobhx MeToga npopanyHa Ha HanHH ga cy hcth npnxBaT^HBH h npeno3HaT^HBH 
HH^eaepHMa h npHToM napanenHo 3agp^aTH nocTojehn cTeneH cnrypHocTH.
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ynpaBo Ty ce ornega HaynHu gonpuHoc 0B0ra paga, jep y  aeMy je npe3eHT0BaH 
HauuoHanHH aHeKc EBpoKogy 7-1 ca npegno^eHUM Ha^H0HanH0 ogpe^eHUM 
napaMeTpuMa, H3paÇeH Ha 0CH0By npuKa3aHux geTaÆHux aHanu3a. y  npBa gBa 
nornaB^a, nopeg ocTanor, 5une cy HaBegeHe noTpe5e Koje cy goBene go peanH3a^Hje 
0B0r ucTpa^HBaaa, Kao u MeTogonoruja u ^HÆeBH. KonuKo je 5uno ucnpaBHo, Bugu 
ce ynpaBo Ha npuMepuMa U3 peruoHa, rge cy nojeguHe gp^aBe, nonyr CnoBeHuje, 
XpBaTCKe u ByrapcKe, HanenHo 5e3 MHoro aHanu3a, npuxBaTune EK 7-1 ca CBe 
noHy^eHHM nK. HauMe, ynpaBo 35or pa3nuHUTux CTunoBa npojeKT0Baaa u CTeneHa 
curypHocTH, naK u npu u35opy ogroBapajyher npopanyHCKor nocTynKa, noHy^eHu 
H3H0CH ^ap^HjanHHx Koe^H^HjeHaTa He Mory ce gupeKTHo npuxBaTUTu. 3a 
ogpe^HBaae ogroBapajyhe BpegHocTu HeonxogHo je cnpoBecTu ucipa^HBaae KojuM 
he ce o5yxBaTHTH pa3nuHUTu reoMexaHUHKu ycnoBu u cnynajeBH onTepeheaa y 
KojuMa 5h ce TpeTupane guMeH3uje K0HCTpyKu,uja. ftuxoBu h3hoch u o5nunu cy 
BapupaHH y Hajnemhe npucyTH0M u 0neKUBaH0M goMeHy y HameM peruoHy, mT0 je 
jeguHH ucnpaBaH HanuH ga ce 0M0ryhu K0HTUHyuTeT ca gocagamauM 
npojeKT0BaaeM, 3agp^u aKTyenHa nponucaHa curypHocT o5jeKaTa u yjegHo yBege 
EBpoKog 7. Hcto je ynuaeHo obhm ucipa^HBaaeM, npuMeayjyhu HaBegeHe 
xunoTe3e h onucaHy MeTogonorujy. ftuMe je n0Ka3aH0 3amT0 5ecn0r0B0pH0 
npuxBaTaae EK 7-1 y obom TpeHyTKy Kog Hac anconyTHo Huje Moryhe, a yjegHo je 
Kog aHanu3e cTa5unH0CTu KocuHa ycTaH0BÆeHa ogpe^eHa HeK0peKTH0CT y caM0M 
EK 7-1. Anu, Huje ce ocTano caM0 Ha T0Me ga cy npo5neMu no^HpaHH, Beh cy y 
npogy^eTKy gaTu u npegno3u KaK0 ga ce HaÇe npena3H0 pemeae. y  pagy cy ohh h 
npuMeaeHH, U3 Kojux cy npou3amnu gaTu 3aKÆy^u. ftuxoBa ucnpaBHocT je 
noTBp^eHa Ha TeopujcKu u/unu HyMepuHKu HanuH, 35or nera cy Beh y ^a3u 
npuxBaTaaa og CTpaHe HHCTUTyTa 3a CTaHgapgH3a^Hjy Peny5nuKe MaKegoHuje.

y  0Bge npB0M aHanH3upaH0M geny o5paÇeHu cy nnuTKu TeMe^u, npu neMy je, 
Kao K0HTHHyuTeT gocagamaeM HanuHy npopanyHa hochbocth, 3a npopanyH npeMa 
EK 7 oga5paH n n  3, Koju je CKopo ugemunaH npopanyHy nponucaHUM y aKTyenH0M 
„npaBunHHKy” , a yjegHo je u BeoMa 3axBanaH 3a npuMeHy y co^TBepy 3acH0BaH0M 
Ha MeTogu K0HaHHux eneMeHaTa. KaK0 5u ce 3agp^ana nocTojeha curypHocT TeMe^a, 
npegno^eHo je ga n K  uMajy jegHaKy BpegHocT y u3H0cy og 1,40, mT0 je n0H0B0 
n03HTHBH0 h ca acneKTa Kopumheaa y MKE nporpaMHMa. BepH^HKa^Hja je 
noKa3ana TanHocT h HajaBuna auxoBy ycnemHy npuMeHy y 5ygyhH0CTu.

Cnegehe cy pa3MaTpaHe KocuHe, a HaK0H TeopujcKux aHanu3a ycBojeH je TaKoÇe 
n n  3. npuT0M je g0Ka3aH0 ga BpegHocT n K  Huje h He Mo^e 5hth, Kao mT0 je gaTa y 
EK 7-1, K0HCTaHTHa, Beh 3aBucu og ycnoBa y KojuMa ce ucnuTyje CTa5unH0CT 
KocuHe, Kao u og Tuna o5jeKTa. Pa3nuHUTu n K  3aBucH0 og K0HCTpyKu,uje cy 5unu 
npucyTHH h paHuje y  CTaHgapguMa nojeguHux pa3BujeHux gp^aBa (Meyerhof, 1994).

nocnegau og Tpujy aHanH3upaHHx Hajnemhux reoTexHUHKux K0HCTpyKu,uja cy 
noTnopHH 3ugoBH. 3a aux je, U3 ycnoBa cnuHHocTu gocagamaeM CTuny npopanyHa, 
ycBojeH n n  2*, a HaK0H npoBepa gHMeH3H0Hupaaa ycBojeHu cy n K  Koju cy u3B0pH0 
npegno^eHH y AHeKcy A  EBpoKoga 7.
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CyMapHH nperaeg ycBojeHHx npopanyHcKux nocTynaKa h ^ap^Hja^HHx 
Koe^H^HjeHaTa je gaT y  cnegehoj Ta5enu.

TaSe^a 86 I pernea ycBojeHHx n n  h nK  3a aHa^H3HpaHe reoTexHHHKe KOHcrpy^nje
KoHcTpy^uja npopanyHcKH

nocTynaK
MuHKMâ HH âp̂ Hjâ HH Koe^^ujemu

TeMeÆ DAS 0,4=1c

KocuHa DAS y*, Yc =FS (yKonuKo ce noBeha 5poj ucnuTKBaaa, oHga 5u y 
ycnoBKMa cTanHux onrepeheaa y*, yc =FS=1,40)

üoTnopHH
3ug

DA2*
DAS (3a HyMepuHKe
npopanyHe)

Rv=1,40; Rh=1,10 (3a aHanuTKHKK npopanyH ohk npenopyHeHu) 
y*, yc =1,25 (3a KHguBugyanHK npopanyH y MKE ohk 
npenopyHeHu)

npHHHKoM pa3MaTpaaa Boguna ce na^aa h ga oga5paHH n n  h n K  He 
ogcTynajy og ohhx Koju cy ycBojeHH y BehuHu 3eMa^a. Obo je  y  cMepy 
xapM0HH3a^Hje eBpoKogoBa y EBponH, anu Ha nojegHHHM MecTHMa to, 5ap y oBoj 
^a3H Hcipa^HBaaa, Huje 5uno cacBHM H3BogÆUBo. HnaK, y  cbhm aHanroupaHUM 
cnynajeBHMa cy ycBajaHH nK  3a gejcTBa ugeHTHHHH npegno^eHHM y AHeKcy A, mTo 
je  npunor ToMe. Jom BHme, Kog noTnopHHx 3u,a,0Ba je  ycBojeH nocTynaK Koju je 
Bogehu y EBponH, Kao h 3a aux npegno^eHH MaTepujanHH nK, a cothho je  h Kog 
KocHHa, rge ycBojeHH n n  goMUHupa 3a npoBepy auxoBe cTa5unHocTH h 
gHMeH3uoHupaae. Kog aux BpegHocT n K  Huje KoHcTaHTHa, mTo ogcTyna og 
npegno^eHor y  EK7, anu He h og EK 0 h EK 1, a y  craagy je  h ca gocagamaoM 
npaKcoM Kog Hac. no nuTaay u35opa n n  3a TeMe^e, 5ap 3a caga, obhm 
ucTpa^HBaaeM ce Hau3raeg ogcTyna og BehuHe 3eMa^a. HnaK, TUMe caMo 
HacTaBÆaMo Hamy, anu h TpagH^Hjy 3eMa^a Koje cy npBe y  cBeTy nonene ga 
npuMeayjy n K  h rpaHHHHo cTaae noMa 3a guMeH3uoHupaae TeMe^a, goK je  BehuHa 
paguna no pagHoM cTaay h rao5anHHM Koe^H^HjeHTHMa. Anu, h oBaKo ce oneKyje 
ga he oga5paH n n  5hth og BumecTpyKe KopucTH HamuM HH^eaepuMa jep he hm, c 
o53upoM Ha HaBegeHo y  noraaBÆy S, oMoryhuTH onaKmaHo h y5p3aHo npuxBaTaae 
EK 7, a yjegHo ux h npunpeMuo 3a HeKu og Moryhux c^Hapuja y  5ygyhHocTH no 
nuTaay npopanyHa hochbocth. Taga he, u3BecHo je, nocTeneHo 5hth enHMHHHcaHH 
nojeguHH n n  KaKo 5h ocTao caMo jegaH (WP2, 2005). Huje ucKÆyneHo ga he y  Toj 
o5nacTH jegaH/gBa og npegno^eHux n n  5hth noByneH npunuK0M xapM0HH3a^Hje, a 
3a Hac ugea^Ho 5h 5u.ro ga ocTaHe n n  S. yK 0nuK0 ce, naK, npegno^u ga n n  2/2* 
3aMeHH nocTojehu, c o53upoM ga ra TpeHyTHo npuMeayje HajBume gp^aBa, oHga 
eBeHTyanHH TpaHc^ep Hehe 5hth npo5neM HamuM HH^eaepuMa jep he go Taga 
npohu gocTa BpeMeHa tokom Kojer he uH^eaepu ca obhx npocTopa cTehu ucKycTBo 
ca EK. Ca gpyre cTpaHe, oga5paHu npucTyn je BeoMa cnunaH ca Hajnemhe 
MepogaBHoM K0M5HHa^Hj0M y n n  1, Kojer je  TaKoÇe oga5pano gocTa 3eMa^a, mTo 
Hac hhhh jom cnpeMHujuM 3a aer0B0 npuxBaTaae, yK0nuK0 hcth 3aMeHH cBe gpyre 
npucTyne. HnaK, c o53upoM ga cmo TpeHyTHo TeK y noneraoj ^a3H npuxBaTaaa h
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npucnoco6^aBaaa eBpoKogoBUMa reHepanHo Ha HUBoy EBpone u ga ñe ce 
eBemya^Hu cu,eHapuju peanu30BaTu TeK nocne Bume roguHa/geu,eHuja, caraacHo 
cnpoBegeHUM ucipa^uBaaeM, npegna^e ce ga ocTaHeMo npuBp^eHu n n  3. Oho 
mT0, unaK, gona3u go U3pa^aja Kog TeMe^a je BpegHocT nK, Huju ce HemTo Bumu 
u3Hoc og u3B0pH0 npegno^eHux gyryje ucnyaaBaaeM ycnoBa o 3agp^aBaay 
gocagamaer cTeneHa curypHocTu u guMeH3uja TeMe^a Koje cy 6une o6e36e^eHe 
penaTUBHo bucokum nK 3a onrepeñeaa u napaMeTpe cMUHyñe 0TnopHocTu.

y  ucipa^uBaay je u uHaHe gaTa noce6Ha nogpmKa npopaHyHcK0M nocTynKy 3 
rge ce Bpmu pegyK0Baae nCO. Pa3no3u ce Mory nouupaTu y cnegeñeM: 
K0HTUHyuTeT ca BeñuHoM gocagamaux aHanu3a; chuhhoct ca nocTynK0M npopaHyHa 
ropae K0HcTpyKu,uje; HenuHeapHocT unu Henponopu,uoHanHocT Be3e u3Me^y 
HBpcToñe raa u oTnopa; oMoryñaBaae jacHe u ogceHHe pa3HUKe u3MeÇy e^eKaTa 
gejcTBa u oTnopa - obo ce 3axTeBa eBpoKogoBUMa, a K0MnnuK0BaH0 je y reoTexHuu,u 
jep 3acHUBaae HBpcToñe raa Ha Tpeay goBogu go nocTojaaa 6pojHux cnynajeBa, 
nonyT 3ugoBa, TeMe^a u KocuHa, rge je pa3nuKa HejacHa, anu n n  3 u HaHomeaeM 
nK gejcTBUMa u HBpcToñu MaTepujana ce 0Ba u3BecHa 3a6yHa u36eraBa; jegHaKo 
ycnemHo Kopumñeae u Kog pyHHor paHyHaaa, u Kog jegHocTaBHux co^TBepcKux 
npopaHyHa, u Kog cno^eHux HyMepuHKux aHanu3a, Kao u naraHo Mogenupaae raa 
HenuHeapH0M aHBenonoM noMa xunep6onuHHor Tuna.

npuxBaTaae n n  3 3a re0TexHUHK0 npojeKT0Baae u guMeH3uoHupaae npeMa 
rpaHUHHUM cTaauMa oMoryñaBa u npopaHyH cnynaja Kaga ce y jegH0M nonpeHH0M 
npeceKy cuMyrnaHo jaBÆajy Bume pa3nuHUTux reoTexHUHKux K0HcTpyKu,uja. yjegHo 
oMoryñaBa u aeroBy jegHocTaBHy, a ucnpaBHy aHanu3y MKE, mT0 je 0Te^aH0 ca 
ocTanuM nocTynu,uMa. Obo nomTo ce n n  1 og6auyje 36or gBojHocTu npopaHyHa, a 
nn2/nn 2* uMa o6jeKTUBHa orpaHUHeaa 3a npuMeHy y MKE Tpa^eñu 
uHTepBeHu,uje unu y aeMy, unu HaK0H npopaHyHa. HcTUHa, nocTynaK 1 to 
oMoryñaBa, anu KaK0 je ca auM yBeK n0Tpe6H0 paguTu gBa npopaHyHa, mT0 je 
K0MnnuK0BaH0 u npunuHHo Heyo6uHajeH0 3a oBgamae npunuKe, pemeae gona3u U3 
n n  3 Koju npegcTaBÆa cy6nuMan,ujy gBejy K0M6uHan,uja U3 n n  1.

7.2. nepcneKTHBe

AKTyenHo cTaae yKa3yje ga je og npegno^eHux BpegHocTu y AHeKcy A  EK 7 
ycB0jeH0 TeK 10-aK npon,eHaTa (Pinto, 2010), 36or Hera ce jaBÆa noipe6a 3a ga^y  
xapM0HU3au,ujy u ycaraamaBaae reoTexHUHKor npopaHyHa y EBponu, anu u 
nocTaBÆa nuTaae o npaBUHHocTu npegno^eHux nK  (Bond, 2010). HaK0 cBaKa 
3eMÆa 3agp^aBa ogroBopHocT 3a cTeneH curypHocTu, TeHgeHu,uja je cMaauTu 6poj 
cnyHajeBa y KojuMa Hucy npuxBañeHe npenopyHeHe (unu BeñuHcKu npuxBañeHe) 
MeToge u BpegHocTu, 0gH0cH0 n n  u nK, KaK0 u nocTeneHo nopaBaaae cTeneHa 
curypHocTu u3MeÇy 3eMa^a. BenuKM 6poj HaBegeHux ^e^eHux pe3ynTaTa 
HaroBemTaBa ga Tpe6a oHeKUBaTu ga 0Baj npon,ec Tpaje Bume roguHa, HaK u 
geu,eHuja, anu 6u goBeo go u3jegHaHaBaaa 3axTeBa 3a KBanuTeT U3page 
reoTexHUHKMx pagoBa u K0HcTpyKu,uja u oMoryñuo ynopegÆUBocT pe3ynTaTa.
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KoHTHHyupaHo nonpaB^aae h yHanpe^HBaae 3BaHHHHo he 3anoneTH Beñ 2013. rog. 
ca npergegoM h peBH3HjoM EBpoKoga 7 Koja ñe TpajaTH neT rogHHa. y  OKBHpy aera 
Bpmuñe ce h xapMoHH3auuja, rge cy rgaBHH npnopHTeTH KoHBepreHu,uja n n  h nK, 
ogHOCHO aHagu3a h HHTepBeHu,uja y  cgynajy HeonpaBgaHHx gHBepreHuuja (Perisic, 
2006).

Beñu geo OBge ycBojeHux cy y  tom CMepy, Maga nojegHHH n K  3a nCO KojHMa 
ce 3agp^aBajy nocTojeñu cTeneH curypHocTH h gHMeH3Hje cy HemTO Beñn og 
npeggo^eHux y  AHeKcy A, agH cy no Me^yco6HoM H3Hocy jegHaKH, mTo je y 
cargacHocTH ca EK 7. OgcycTBo pymeaa ugu omTeñeaa HaKoH Bumegeu,eHujcKor 
Kopumñeaa o6jeKaTa npojeKToBaHHx npHMeHoM napu,ujagHHx ugu rgo6agHux 
Koe^Hu,HjeHaTa gaje ocHoBy ga ce BpegHocTH n K  Mory geguMHHHo chh3hth KaKo 6h 
ce go6uge eKoHoMHHHuje reoTexHHHKe KoHcTpyKu,uje. ftuxoBa BpegHocT ce Mo^e 
KagH6pHpaTH, agH TeK HaKoH ucnyaeaa goge onucaHux ycgoBa, jep je H36op nCO 
Tga og K^ynHor 3Hanaja 3a KBagHTeT h noy3gaHocT reoTexHHHKor npojeKToBaaa.

OcHoBy cnrypHocTH y reoTexHuuu HHHe: ogroBapajyñe no3HaBaae oco6HHa Tga 
h KoHcTpyKu,Hje; KBagH^HKoBaH h HcKycaH Kagap; peagucranaH npopa^yHcKH h 
npojeKTaHTcKH Mogeg; ogroBapajyña npopa^yHaTa curypHocT KoHcTpyKu,uje h 
ogroBapajyña Kompoga KBagHTeTa Ha rpagugumTy. CurypHocT h noy3gaHocT Mory 
ce 3HanajHo noBeñaTH aKo ce BHme na^ae o6paTH Ha 6poj, pacnopeg h KBagHTeT 
ucTpa^HBaaa Tga, Ha auxoBy Kompogy h Ha KoHTpogy H3Bo^eaa pagoBa. Obo 
npaKTHHHo, nopeg ocTagor, 3Hanu ga je  3a xapMoHH3au,ujy HeonxogHo noTpe6Ho 
noBeñaTH 6poj HcnHTHBaaa H3 Kojnx ñe ce BpmuTH cegeKu,uja KapaKTepucTHHHux 
napaMeTapa, a 3a mTa ce ynpaBo npeKo ycBajaaa h npHMeHe o6a gega EK 7 h CEN 
cTaHgapga yxa3yje go6pa npuguKa. y  TaKBHM ycgoBHMa ce cBaKaKo h3hoch n K  Mory 
pegyxoBaTH, a yjegHo h gonpHHeTH noBeñaay noy3gaHocTH napaMeTapa h pagoBa, 
Kao h aeroBoj eKoHoMHHHocTH. Me^yTHM, cHH^aBaae cTeneHa cnrypHocTH h 
KopnroBaae n K  ca u,u^eM o6e36e^eaa eKoHoMcKe ymTege Tpe6a yBogHTH 
nocTeneHo, y  MagHM cTeneHHMa. ftux je HeonxogHo HHTeH3HBHo HcnHTHBaTH h 
npoBepaBaTH y npaKcH napagegHo npopa^yHHMa, MepeaHMa h ocMaTpaaHMa Ha 
o6jeKTHMa npe Hero mTo ce npHcTynH cgegeñeM cTeneHy cHH^eaa. CBaKaKo Tpe6a 
y3eTH y o63Hp h pa3gore h ycgoBe 36or Kojnx cy Koju ycBojeHH pa3guHHTH n K  og 
npeggo^eHHx (Lüchinger, 2006). THMe ñe ce nocTufín pau,uoHagHuje, Maae 
eMnupujcKo h noy3gaHHje npojeKTOBaae (Bordevic, 2006).

XapMoHH3au,Hjy n n  h Kagu6pau,ujy n K  oMoryñu ñe h KoMngeKcHe cTyguje 
aKTyegHe npaKce h aeHe Tpaguu,uje, nuMe 6h ce npuKyn^aga ucKycTBa y Bugy 
geTa^Hux nogaTaKa o npuMeHu EK 7 (nn , nK, Mogeg HTg.) y  3eM^aMa. Ha ocHoBy 
aux Bpmugu 6h ce KoMnapaTHBHH npopanyHH 3a peagu3oBaHe npojeKTe, a pe3ygTaTu 
ou,eauBagu ca acneKTa noTeHu,ujaga 3a xapMoHH3au,Hjy, h3 nera 6h npoucTeKge 
npenopyKe 3a aganTau,ujy EK 7-1 h HOn (Simpson, 2008; Schuppener, 2008), mTo je 
npuMapHu u,h^ . Agu, THMe 6h ce ga^e oMoryñuga h xapMoHH3au,Hja Mogega 
npuMeaeHux 3a npopanyH reoTexHHHKux aKu,uja h oTnopa, xapMoHH3au,uja 
ogpe^HBaaa napaMeTapa H3 TepeHcKux h ga6opaTopujcKux ucnuTHBaaa h
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yHn^nKa^nja npenopyKa o npHMeHH MeToge KoHanHnx eneMeHaTa npnnnKoM 
aHann3a ca EBpoKogoM 7 (Schuppener, 2010c).

CBaKaKO, h y  caMOM EBpoKogy 7 h aeroBnM aHeKCHMa hms npocTopa 3a 
yHanpe^eae. y  KOHTeKCTy OBge TpeTnpaHnx KoHcTpyKu,nja nojegHHa 3ana^aaa h 
npegno3n cy Beñ H3HeceHH y npeTxogHnM nornaB^nMa. JegaH og H3a3OBa je, 
CBaKaKO, HHTeH3HBHHjH pag Ha 3ajegHHHKoM Mogeny 3a npopa^yH cneraaa, Koje je 
rpaHHHHo cTaae noMano HenpaBegHo y  ceH^n ULS. Obo Mo^e BogHTH h go 
og6a^nBaaa nojegHHHx, c o63npoM Ha BeoMa ranpoKn 6poj MeToga Koje ce, ncTnHa, 
ca ycnexoM KopncTe BHrae rogHHa. npncTyn Moxe 6hth hct Kao h npnnnKoM 
rpaHHHHor cTaaa hochbocth: ga ce noHygn TeK HeKonnKo anx, og Kojnx 6h gp^aBe 
KopncHn^ oga6pane ce6n HajogroBapajyñn.

JegHa og Moryñnx nepcneKTHBa je nporanpeae ca npojeKToBaaa npeMa 
rpaHHHHoM cTaay Ha npojeKTOBaae npeMa noHaraaay (Bond, 2011) h noy3gaHocTH 
(Honjo, 2007). OBe MeToge cy pa3BnjeHe y  KoHcipyKTopcTBy h nocTaBnne cy ocHoBe 
3a Te y  eBpoKogoBHMa, a anxoBn eneMeHTn, nonyT ^aKTopa oceT^nBocTn (a ) ,  

HHgeKca noy3gaHocTH (fi) h ^ap^njanHnx Koe$n^njeHaTa (7) Kojn nrpajy rnaBHy 
ynory y  pa3Bojy npojeKTaHTcKHx KogoBa, KopncTe ce h y  aHeKcnMa EK 7. 
CHHxpoHH3a^Hja reoTexHHKe ca KoHcTpyKTopcTBoM je  cBaKaKo HeonxogHa, a 
oMoryñn ñe h ga ce ncTa ynBpcTn Ha MecTy Koje joj no Ba^HocTn h y rn ^ jy  npnnaga. 
TaKo 6h goKa3ana 3Hanaj, no6o^raana BpegHocT h oTBopnna nyr Ka HHTerpncaHoM 
cnMynTaHoM npojeKToBaay ropae h TeMe^He KoHcTpyKu,nje (Smith, 2010), HMajyñn 
y Bngy anxoBo y3ajaMHo genoBaae. 3aTo Beñ caga Tpe6a o6paTHTH Bnrae na^ae h 
HyMepnHKHM MeTogaMa. HanMe, MKE HMajy ogpe^eHa oipaHnneaa, a h Hncy 
jegHaKo ge^nHncaHe y pa3nnnnTnM co^TBepnMa, raTo je gogaTHH npo6neM. JegHa og 
npegHocTH je MoryñHocT npopa^yHa ULS h SLS y jegHoj aHann3n, ann 3axTeBa 
cacBHM gpyrannjn nocTynaK Mogennpaaa, a 3a Kojn, y  cMepy ynope^eaa, 
Bepn^nKa^nja h noy3gaHocTn, jora yBeK He nocTojn goBo^Ho ncKycTBa h npnMepa. 
3aTo ce, ycneg HegocTaTKa ncKycTBa n npnMepa, 6ap 3a caga, npegna^e ga ce y 
cnynajy npnMeHe MKE napanenHo ypage n aHannTUHKn npopa^yHn.

Ao caga je yrnaBHoM yKa3nBaHo Ha aKTnBHocTn Koje cy Ba^He ca HaynHor 
acneKTa, nonyT xapM0Hn3a^nje, Kann6pa^nje, yHanpe^eaa, pa3BnTKa, eBeHTyanHor 
nojegHocTaB^eaa, a Ty cy cBaKaKo n npnnpeMe hobux o6nacTn n nornaB^a, raTo ñe 
ce gecnTn tokom cnegeñnx rognHa. Ca npaKTnnHe cTpaHe je Ba^Ho ga napanenHo 
Tene npo^c o6yKe nH^eaepa n npojeKTaHaTa, KaKo 6n ce eBpoKogoBn npn6nn^nnn 
n npeHenn oHnMa KojnMa cy n HaMeaeHn -  KopncHn^nMa. 3a to je HeonxogHa 
anxoBa KoHTnHynpaHa ^p0M0^nja Kpo3 ceMnHape, o6pa3oBaae Kpo3 HacTaBy, 
n3page npnpynHnKa n co^TBepa nTg (Guidance Paper L, 2003). npnKa3aHo 
ncipa^nBaae n aeroBn pe3ynTaTn ngy um y npnnor.

Ann, y  onraTeM KoHTeKcTy, Bn3nje ngy n y  gpyroM cMepy, n3 cnegeñer pa3nora. 
y  cTaHgapgHoj reoTexHnnKoj npaKcn ce ocHoBa 3a n36op yrna Tpeaa Tpa^n y 
BpraHoM TpeHyTKy. To 3Hann ga ce 3aHeMapyje ynTnMaTnBHa HBpcToña, Koja je 
noy3gaHnja og BpraHe, a ynpaBo 36or 3agae je  noTpe6Ho yHeTn 3HanajaH n K  KaKo 6n
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ce 3amTuiunu og nporpecuBHor noMa. ^uhu ce ga je, 5ap y  obom TpeHyTKy, 
npe3axTeBHO, a MO^ga u He035uÆH0, 3anaraTu ce ga ce npoMeHu ^ o  KO^enT, uaKO 
npaKca npuMeHe noBpaTHe aHanroe 5uno Kog TeMe^a, KOcuHa unu 3ugoBa y KpynHOM 
unu cuTHO3pHOM Tny yxa3yje ga je  ogroBapajyhu napaMeiap -  HBpcToha y 
KpuraHHOM CTaay. TaHHO ce OBaj yrao HBpcTohe ÿcrit Tpe5a npuMeauBaTu npunuKOM 
npoBepa ynTuMaTuBHor CTaaa. 3a aera He nocToju noipe5a ga ce pegyxyje n K  u oh 
je  jeguHu MepogaBHu napaMeiap HBpcTohe y  5uno KojuM OKonHOCTuMa (Bolton, 
1993). TaKO ce MO^e OHeKuBaTu ga ce n K  He HaHOcu yrny Tpeaa, Beh yrny npu 
KOHCTaHTHoj 3anpeMuHu, Kaga 5u uctu Morao uMaiu u jeguHaHHu u3HOC rj. 1,0.

CnopHa je  u KOxe3uja. HaKO je  CTaHgapgHa npaKca paBHonpaBHO ipeTupa ca 
yrnoM ipeaa, nojeguHuM ucTpa^uBaauMa je  n0Ka3aH0 ga aeH y ra ^ j onaga ca 
noBehaaeM gy5uHe, ogHOCHO BucuHe 3uga, na oho mio ce y3uMa y npopanyHy 
ogroBapa caMO 3ugoBuMa ca ManoM u cpegaoM bucuhom (Koudelka, 2010). HMajyhu 
y Bugy ga je  KOxe3uja ocnopaBaHa, jep je  aeHO npucycTBO Kog Tna gucKyTa5unHO u, 
y  Haj5o^eM cnynajy, ycnoBÆeHO BehuM 5pojeM ^aKTopa, nuiaae je ga nu je u3B0pH0 
npegno^eHu n K  3a KOxe3ujy y  AHeKcy A  goBOÆaH? KaKO 5u ce u35erne OBe 
onacHOCTu, no^e^HO je npuMeauBaTu HenuHeapaH onuc CMunyhe OTnopHOCTu, mio 
no ge^uHuTrnju ucK^ynyje KOxe3ujy, a iperapa caMO npoMeHÆuB yrao Tpeaa. y  
OKBupy obux Manux u cpegaux BucuHa, unu nnuTKux Knu3Hux noBpmuHa, jaBÆajy 
ce Manu HopManHu HanoHu (u eBeHTyanHO HeraTuBHu nopHu nprnucnu yKonuKO Tno 
Huje 3acuheHo). y  0B0j 30hu je  yrao CMunyhe OTnopHOCTu HajBumu, mTO ogroBapa u 
CMaaeHOM 3eMÆaHOM npuTucKy Koju ce Hajnemhe TyManu npucycTBOM KOxe3uje. 
n03HaT0 je  ga ca noBehaaeM HanoHa gona3u go CHu^eaa yrna, mTO ce HeonpaBgaHO 
npe5anyje ga ce gyryje CMaaeHOM y ra ^ jy  KOxe3uje. HaBegeHO noHOBO roBopu y 
CMepy noBOÆHOCTu npuxBaTaaa HenuHeapHe aHBenone noMa xH^ep5onHHH0^ Tuna u 
paBHonpaBHOM ipeTupaay cbux KOHCTpyKu,uja 5e3 o53upa Ha BucuHy unu BpcTe Tna.

TaKO ce noHOBO gona3u go Ba^HOCTu na5opaTopHjcKHx u TepeHCKux MeToga u 
ogpeÇuBaaa napaMeTapa Tna. y  2.4.1(2) ce HaBogu ga „no3HaBaae ycnoBa Tna 
3aBucu og o5umhoctu u KBanuTeTa reoTexHuHRux ucipara” Te ga je „Hajnemhe 
3HanajHuje ga ucKycTBO, 3Haae u KOHTpona pagHe CHare ucnyHu ocHOBHe 3axTeBe 
Hero mTO je  TaHHOCT npopa^yHCRux Mogena u n K ” . C o53upoM ga 3a Hajnemhe 
noTpe5e o5jeKaTa y HameM peruoHy rpaÇeBuHCKu nponucu, Ha ^anocT, Hucy CTporu 
no nuTaay 3acTyn^eHOCTu, 5poja u KBanuTeTa reoTexHuHRux ucipara, pa3yMÆuBO je 
ga MaaaK nogaTaKa ca TepeHa u u3 na5opaTopuje (u KBaHTuTaTuBHO u KBanuTaTuBHo) 
yrane Ha BpegHOCT nK. Hctu cy 35or Tora, y  ogpeÇeHuM CHTya^HjaMa, HemTO Bumu 
og npegno^eHux y EK 7. yKonuKO ce, Kao mTO je npegno^eHO npuKa3aHuM 
AHeKCOM A, reoTexHuHRu ena5opaTu u npojeKTu ropaÇyjy 3a CBe o5jeKTe, u npuTOM 
nomTyjy u npuMeayjy npenopyKe u3HeTe y  EK 7-2, pacnopegy u BpcTu ucipa^Hux 
pagoBa u ornega, Kao u 5pojHu CTaHgapgu CEN-a o reoMexaHuHKuM ucTpa^uBaauMa 
u ucnuTuBaauMa rge cy u^pnHO u geTa^HO onucaHu HanuHu u tokobu auxoBor 
peanu3OBaaa, Taga ce noBehaBa noy3gaHOCT ipa^eHux napaMeTapa. TaKO ce 
ogpe^eHu Bumu n K  Mory 3HanajHuje CMaauTu mTO 5u npegcTaBÆano eBonyu,ujy 
TpagH^H0HanH0^ HanuHa guMeH3uoHupaaa. yjegHO 5u ce noTBpguno ga je
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npojeKTOBaae npeMa EBpoKogy l  jegHaKO ycnoBÆeHO KaKO aeroBUM npBHM (l-1), 
TaKO h gpyrHM (l-2 ) genoM.

JegaH og npegno^eHux MeToga y  EBpoKogy l-1 je  h MeTog ocMaTpaaa Koju, 
5ap 3a caga, Huje 3a^uBeo Kog Hac, anu je  hcto MO^ga og npecygHor 3Hanaja 3a 
pegyKOBaae n K  h pa^H0Ha^HHje guMeroHOHucaae (Beadman, 2006). HauMe, 
ocMaTpaae H3BO^eaa u noHamaaa pa3nuHHTHx KOHCTpyKuuja u TeMe^a y TOKy 
ynoTpe5e u pa3nuHHTux ycnoBa ornepeheaa, Tpe5a ga 5yge o5aBe3aH (gyro)TpajaH 
KOHTHHyupaH npo^c Koju 0M0ryhaBa npuKyn^aae BenuKor 5poja KBanuTeTHux 
nogaTaKa ca acneKTa auxoBe aKTyenHe curypHOCTu u noy3gaHOCTu. 0hh ce naKO 
Mory ynopeguTH ca aHanroaMa, a TUMe 5u no5o^manu uH^eaepcKO pacyÇuBaae u 
ucKycTBO y npaKTHHHoj npuMeHH reoTexHUHKHx rpaHHHHux CTaaa u HaroBecTunu 
HOBy ^eHepa^Hjy eBpoKogoBa (Calgaro, 2010).
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[40] r  pâ eBHHCKH 3aKoH, Cny^6eHe HoBHHe Kpâ eBHHe JyrocnaBHje, 6p.133/31, Eeorpag, 1931, 
CTp.921-936

127



[41] Gustavsson H., Slunga E.: „Implementation of Eurocode 1997-1 in Finland” , Proceedings of the 
17th ICSMGE, Alexandria, 2009, pp.2649-2652

[42] Gwizdala K.: „Implementation of Eurocode 7 in Poland” , ERTC 10 and SC7 Workshop at XV 
ECSMGE, Athens, 2011

[43] Harmonising geotechnical design in Europe, Implementation of Eurocode 7, WP2, 2005

[44] Hansen J.B.: „A general formula for bearing capacity”, Bulletin No.11, The Danish 
Geotechnical Institute, Copenhagen, 1961, pp.38-46

[45] Hansen J.B.: „A revised and extended formula for bearing capacity”, Bulletin No.28, Danish 
Geotechnical Institute, Copenhagen, 1970, pp.5-11

[46] Heibaum M., Herten M.: „Finite element method (FEM) for verifications in geotechnical 
design” , Proceedings of the 17th ICSMGE, Alexandria, 2009a, pp.1662-1665

[47] Heibaum M., Herten M.: ’’Geotechnical verifications using the finite-element method”, 
Bautechnik (Geotechnical Engineering), special issue, Ernst&Sohn, 2009b, pp.7-15

[48] Honjo Y.: „Limit state design in Geotechnical Engineering”, The spirit of Krebs Ovesen 
session, XIV ECSMGE, Madrid, 2007

[49] Honjo Y., Hara T., Kieu Le T.C.: „Reliability Based Design of Examples set by ETC10”, 2nd 
International Workshop on Evaluation of Eurocode 7, Pavia, 2010

[50] „Hrvatske norme - nacrt, nHRN EN 1997-1:2012/NA, Eurokod 7: Geotehnicko projektiranje -  
1. dio: Opca pravila -  Nacionalni dodatak”, 2012, 28p.

[51] Kavvadas M.: „Experiences with the implementation of EC7 in Greece” , ERTC 10 and SC7 
Workshop at XV ECSMGE, Athens, 2011

[52] Kavvadas M., Karlaftis M., Fortsakis P., Stylianidi E.: „Probabilistic analysis in slope stability”, 
Proceedings of the 17th ICSMGE, Alexandria, 2009, pp.1650-1653

[53] Koudelka P.: „Influence of different ULS code systems of partial factors and derived values in 
slope design” , 2001

[54] Koudelka P.: „More Advanced Theoretical Concept of Earth Pressure for EC7-1 and CSN 73 
0037 -  preliminary draft”, International Scientific Conference, Ostrava, 2005, 8p.

[55] Koudelka P.: „National Annex EC 7-1” , Draft, Czech standards, 2005

[56] Koudelka P.: „Numerical analysis of shallow foundations -  influence of partial material factors
according to Eurocode 7-1”

[57] Koudelka P.: „Prospects of design analyses in geotechnics”, Proceedings of the 14th Danube- 
European Conference on Geotechnical Engineering, Bratislava, 2010

[58] Koudelka P.: „Similarity of shallow foundations according to CSN 73 1001”

[59] Koudelka P., Koudelka T.: „Risk involved in conventional numerical models of lateral pressure 
on structures” , 2003, 6p.

[60] Koudelka P., Koudelka T.: „Verifying an advanced non-linear numerical model for retaining 
structures -  Numerical experiment EN3/2”, 2006, 6p.

128



[61] Koudelka P., Prochâzka P.: „Apriori Integration Method: Analysis, Similarity and Optimization 
of Slopes” , Academia, Prague, 2001

[62] Lansivaara T.: „Implementation of EN 1997 in Finland”, ERTC 10 and SC7 Workshop at XV 
ECSMGE, Athens, 2011

[63] Lees A.: „Eurocode 7: Evolution group 4 -  Numerical Methods”, ERTC 10 and SC7 Workshop 
at XV ECSMGE, Athens, 2011

[64] LimitState:GEO v2.0: „Manual”, The University of Sheffield, Sheffield, 2010

[65] Lüchinger P.: „The Future of EN Eurocodes” , Use of the Eurocodes in the Mediterranean 
Countries, Workshop, Varese, 2006

[66] Magnan J.-P.: ’’Contributions to discussion of approaches 2/3 to slope stability analyses”, 2nd 
International Workshop on Evaluation of Eurocode 7, Pavia, 2010

[67] Maksimović M.: „Mehanika tla”, Čigoja štampa, Beograd, 2001, 643str.

[68] Maksimović M. M., Santrač P. B.: „Zbirka zadataka iz osnova mehanike tla”, Građevinski
fakultet -  Subotica, Subotica, 2001, 220 str.

[69] Malaysia National Annex NA to MS EN 1997-1, Draft version, 2010

[70] Meyerhof G.G.: „Evolution of safety factors and geotechnical limit state design”, The Second 
Spencer J. Buchanan Lecture, Texas, 1994, 32p.

[71] Muir Wood D.: „Geotechnical modelling” , Spon Press, Oxfordshire, 2005, 488p.

[72] National Annex to EN 1997-1 DK NA:2010-09, Eurocode 7: Geotechnical design, Denmark

[73] National Annex to SFS-EN 1997-1 Eurocode 7: Geotechnical design, Finland

[74] Nonveiller E.: „Mehanika tla i temeljenje građevina” , Školska knjiga, Zagreb, 1979,

[75] Orr T.L.L.: „Eurocode 7 -  Design of Shallow Foundations”, International seminar on Eurocode 
7 and geotechnical aspects of Eurocode 8, MAG-ISSMGE, Struga, 2008, pp.39-61

[76] Orr T.: „Experiences with the application of Eurocode 7: Reports on experiences in Austria, 
Sweden and Ireland”, ERTC 10 and SC7 Workshop at XV ECSMGE, Athens, 2011a

[77] Orr T.: „Experiences with the Implementation of Eurocode 7 in Europe”, Workshop: Safety 
Concepts and Calibration of Partial Factos in European and North American Codes of Practice, 
Delft, 2011b

[78] Orr T.L.L.: „Implications of Eurocode 7 for Geotechnical Design in Ireland”, Meeting of the 
Geotechnical Society of Ireland, 2002

[79] Orr T.L.L.: „International Workshop on Evaluation of Eurocode 7”, GeoTechNet -  Final 
Network Meeting, Delft, 2005a

[80] Orr T.L.L.: „Model solutions for Eurocode 7 Workshop Examples”, Proceedings of the 
International Workshop on the Evaluation of Eurocode 7, 2005b, pp.75-108

[81] Orr T.L.L.: Proceedings of the International Workshop on the Evaluation of Eurocode 7, 2005c

[82] Orr T.L.L.: „Review of Workshop on the Evaluation of Eurocode 7” , Proceedings of the 
International Workshop on the Evaluation of Eurocode 7, 2005d, pp.1-10

129



[83] Orr T.: „The Concepts of Eurocode 7 for Harmonised Geotechnical Design in Europe” , lectures 
at Doctoral studies at Politechnika Wroclawska, 2010

[84] Orr T.L.L.: „The development and implementation of Eurocode 7” , Meeting of the 
Geotechnical Society of Ireland, 2007a, 10 p.

[85] Orr T.L.L.: „The Story of Eurocode 7: The challenges in developing a European Geotechnical 
limit state design code for the Eurocode Era”, Special Session: In the spirit of Krebs Ovesen, 
XIV ECSMGE, Madrid, 2007b

[86] Orr T.L.L., Bergdahl U., Frank R., Scarpelli G., Simspon B.: „Evaluation of Eurocode 7: 
Geotechnical design” , Proceedings of the International Workshop on the Evaluation of 
Eurocode 7, 2005, pp.1-6

[87] Orr T.L.L., Bond A.J., Scarpelli G.: „Findings from the 2nd Set of Eurocode 7 Design 
Examples” , 3rd ISGSR, Karlsruhe, 2011, pp.537-547

[88] Paikowsky S.: ’’Serviceability in the Design of Bridge Foundations” , Proceedings of the 
International Workshop on the Evaluation of Eurocode 7, 2005, pp.251-262

[89] nannfi J.Ep.: „noegHOcraBeHO npecMeTyBaae Ha hochboct Ha noHBa cnopeg EBpoKog 7”,
Btop CHMno3HyM Ha flpymTBOTO 3a reoTexHHKa Ha MaKegoHHja, Oxpng, 2006, CTp.31-34

[90] Papić J.Br.: „Simplification of soil bearing capacity calculation” , XIV ECSMGE, Madrid, 2007, 
pp.275-278

[91] nannfi J.Ep., ^HMmpneBCKH ̂ ., nponoBHfi B.: „Ko ce 6ojn EBpoKoga 7 jom?”, 4. HaynHO- 
CTpyHHO caBeTOBaae „reoTexHHHKH acneKTH ipâ eBHHapcTBa” , 3naTH6op, 2011, CTp.9-16
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nPHÆOr 1: BepH$HKa^Hja nporpaMa 3a npopanyH hochbocth TeMe^a

1.1 npuMep oôjaBÆeH y „Designer’ s guide to EN 1997-1“ , Frank et al., 2004

Yk= 20 kN/m3 h1= 2 m
f k= 35 deg h2= 0 m
ck= 0 kPa Df= 2 m

f  cv,k= 30 deg alpha= 0 deg
8/f= 1 y>= 1
Yb= 24,5 kN/m3

VGk= 600 kN Vok= 0 kN
HGk= 0 kN Hok= 300 kN

MGkB= 0 kNm MokB= 3600 kNm
DA1-1 DA1-2 DA2 DA2* DA3

YG 1,00 1,00 1,00 1,35 1,00
Yo 1,50 1,30 1,50 1,50 1,50

Yf= 1 1,25 1,00 1,00 1,25
Yc= 1 1,25 1,00 1,00 1,25
YRv 1 1 1,4 1,4 1
YRh 1 1 1,1 1,1 1
B 5,6 5,6 5,65 4,8 5,7
L 5,6 5,6 5,65 4,8 5,7

eB= 2,53 2,19 2,50 2,08 2,46
B' 0,55 1,22 0,66 0,64 0,77
L' 5,60 5,60 5,65 4,80 5,70

A'= 3,05 6,83 3,73 3,05 4,41
Gt= 1536,64 1536,64 1564,20 1128,96 1592,01
mB= 1,91 1,82 1,90 1,88 1,88
VGd= 2136,64 2136,64 2164,20 1728,96 2192,01
Hod= 450 390 450 300 450
Mod= 5400 4680 5400 3600 5400
SVd= 2136,64 2136,64 2164,20 1728,96 2192,01
SHd= 450,00 390,00 450,00 300,00 450,00
SMd= 5400,00 4680,00 5400,00 3600,00 5400,00

j 'd= 35,00 29,26 35,00 35,00 29,26
c'd= 0,00 0,00 0,00 0,00 0,00

j cv,d= 30,00 24,79 30,00 30,00 24,79
8d= 30,00 24,79 30,00 30,00 24,79
Nq= 33,30 16,92 33,30 33,30 16,92
Nc= 46,12 28,42 46,12 46,12 28,42
Ny= 45,23 17,84 45,23 45,23 17,84
bq= 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00
by= 1,00 1,00 1,00 1,00 1,00
sq= 1,06 1,11 1,07 1,08 1,07
sc= 1,06 1,11 1,07 1,08 1,07
sY= 0,97 0,93 0,96 0,96 0,96
iq= 0,64 0,69 0,64 0,70 0,65
ic= 0,63 0,67 0,63 0,69 0,63
iY= 0,50 0,57 0,51 0,58 0,52

sdoz 1015,13 633,91 757,23 828,77 536,71
Rd= 3100,09 4328,37 2822,48 2528,67 2364,85

Rd/Vd= 1,45 2,03 1,30 1,08 1,08
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1.2 npuMep oGjaB^eH y 36opHUKy pagoBa ca „International Workshop on Evaluation o f
Eurocode 7“ , Orr ed., ^a6^HH, 2005

gk= 12,19 kN/m3 Df= 0,8 m
f k= 35 deg B= 1,62 m
ck= 0 kPa L= 1,62 m

8/f= 0,66667 alpha= 0 deg
gb= 14,19 kN/m3

VGk= 900 kN VQk= 600 kN
HGk= 0 kN HQk= 0 kN

MGkB= 0 kNm MQkB= 0 kNm

DA1-1 DA1-2 DA2 DA2* DA3
gG 1,35 1,00 1,35 1,35 1,35
gQ 1,5 1,30 1,50 1,50 1,50

gf= 1 1,25 1,00 1,00 1,25
gc= 1 1,25 1,00 1,00 1,25
gRv 1 1 1,4 1,4 1
gRh 1 1 1,1 1,1 1
B 1,62 2,08 1,87 1,87 2,29
L 1,62 2,08 1,87 1,87 2,29

eB= 0 0 0 0 0
eL= 0 0 0 0 0
B' 1,62 2,08 1,87 1,87 2,29
L' 1,62 2,08 1,87 1,87 2,29

A'= 2,6244 4,3264 3,4969 3,4969 5,2441
Gt= 29,7922 49,1133 39,6968 39,6968 59,531
mB= 1,50 1,50 1,50 1,50 1,50
VGd= 1255,22 949,113 1268,59 939,697 1295,37
VQd= 900 780 900 600 900
HQd= 0 0 0 0 0
MQd= 0 0 0 0 0
SVd= 2155,22 1729,11 2168,59 1539,7 2195,37
j 'd= 35,00 29,26 35,00 35,00 29,26
c'd= 0,00 0,00 0,00 0,00 0,00
8d= 23,33 19,50 23,33 23,33 19,50
Nq= 33,30 16,92 33,30 33,30 16,92
Nc= 46,12 28,42 46,12 46,12 28,42
Ng= 45,23 17,84 45,23 45,23 17,84
bq= 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00
b,y= 1,00 1,00 1,00 1,00 1,00
sq= 1,57 1,49 1,57 1,57 1,49
sc= 1,59 1,52 1,59 1,59 1,52
sg= 0,70 0,70 0,70 0,70 0,70
iq= 1,00 1,00 1,00 1,00 1,00
ic= 1,00 1,00 1,00 1,00 1,00
ig= 1,00 1,00 1,00 1,00 1,00

sdoz 823,55 403,95 622,71 622,71 419,93
Rd= 2161,32 1747,63 2177,55 2177,55 2202,14

Rd/Vd= 1,00 1,01 1,00 1,00 1,00
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1.3 npuMep oôjaBÆeH y k&h3h “Decoding Eurocode 7” , Bond & Harris, 2GGS

Yk= 11
f k= 25
ck= 5

f cv,k= 25
8/f= 1
Yb= 15

VGk= 250
HGk= 0

MGkB= 0

DA1-1
YG 1,35
Yo 1,50

Yf= 1
Yc= 1
YRv 1
YRh 1
B 2,5
L 1

eB= 0,00
eL= 0,00
B' 2,50
L' 1,00

A'= 2,50
GT= 56,25
mB= 1,29
VGd= 413,44
HGd= 0
MGd= 0
Vod= 165
SVd= 578,44
j'd= 25,00
c'd= 5,00

j cv,d= 25,00
Sd= 25,00
Nq= 10,66
Nc= 20,72
Ny= 9,01
bq= 1,00
bc= 1,00
bY= 1,00
iq= 1,00
ic= 1,00
ly= 1,00

sdoz= 403,43
Rd= 1008,58

Rd/Vd= 1,74

kN/m3 h1=
deg h2=
kPa Df=
deg alpha=

y0=
kN/m3
kN Vok=
kN Hok=
kNm MokB=

DA1-2 DA2
1,00 1,35
1,30 1,50
1,25 1,00
1,25 1,00
1 1,4
1 1,1

2,5 2,5
1 1

0,00 0,00
0,00 0,00
2,50 2,50
1,00 1,00
2,50 2,50
56,25 56,25
1,29 1,29

306,25 413,44
0 0
0 0

143 165
449,25 578,44
20,46 25,00
4,00 5,00
20,46 25,00
20,46 25,00
6,70 10,66
15,27 20,72
4,25 9,01
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00

230,05 288,16
575,13 720,41
1,28 1,25

1,5 m
0 m
1,5 m
0 deg
1

110 kN
0 kN
0 kNm

DA2* DA3
1,35 1,35
1,50 1,50
1,00 1,25
1,00 1,25
1,4 1
1,1 1
2,5 2,5
1 1

0,00 0,00
0,00 0,00
2,50 2,50
1,00 1,00
2,50 2,50
56,25 56,25
1,29 1,29

306,25 413,44
0 0
0 0

110 165
416,25 578,44
25,00 20,46
5,00 4,00
25,00 20,46
25,00 20,46
10,66 6,70
20,72 15,27
9,01 4,25
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00
1,00 1,00

288,16 230,05
720,41 575,13
1,25 0,99
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nPHHOr 2: HeKOÆHKO npuMepa KojuMa ce noKa3yje goöuja&e Befrux guMerouja TeMe^a 
npeMa „npaBUÆHUKy“ u npopanyHCKUM nocrynKOM 3 y ogHocy Ha ocTa^e u3 EBpoKoga l

Yk= 8 kN/m3 Df= 1 m
f k= 2G deg B= 1,85 m
Ck= 5 kPa L= 1,85 m

8/f= 1 alpha= G deg
Yb= 15 kN/m3 y>= 1

VGk= 27G kN Vok= 7G kN
HGk= G kN Hok= G kN

M G kB II G kNm MokB= G kNm
DA1-1 DA1-2 DA2 DA2* DA3 Pravilnik

YG 1,35 1,GG 1,35 1,35 1,35 1,6G
Yo 1,5 1,3G 1,5G 1,5G 1,5G 1,8G

Yf= 1 1,25 1,GG 1,GG 1,25 1,5G
Yc= 1 1,25 1,GG 1,GG 1,25 2,5G
YRv 1 1 1,4 1,4 1 1
YRh 1 1 1,1 1,1 1 1
B 1,85 1,85 1,95 1,95 2,15 3,3
L 1,85 1,85 1,95 1,95 2,15 3,3
B' 1,85 1,85 1,95 1,95 2,15 3,3
L' 1,85 1,85 1,95 1,95 2,15 3,3

A'= 3,4225 3,4225 3,8G25 3,8G25 4,6225 1G,89
GT= 39,3588 39,3588 43,7288 43,7288 53,1588 125,235
mB= 1,5G 1,5G 1,5G 1,5G 1,5G 1,5G
VGd= 417,634 3G9,359 423,534 313,729 436,264 632,376
Vod= 1G5 91 1G5 7G 1G5 126
SVd= 522,634 4GG,359 528,534 383,729 541,264 758,376
SHd= G G G G G G
SMd= G G G G G G

j 'd= 2G,GG 16,23 2G,GG 2G,GG 16,23 13,64
c'd= 5,GG 4,GG 5,GG 5,GG 4,GG 2,GG
8d= 2G,GG 16,23 2G,GG 2G,GG 16,23 2G,GG
Nq= 6,4G 4,43 6,4G 6,4G 4,43 3,47
Nc= 14,83 11,79 14,83 14,83 11,79 1G,16
Nr= 3,93 2,GG 3,93 3,93 2,GG 1,G8
bq= 1,GG 1,GG 1,GG 1,GG 1,GG
bc= 1,GG 1,GG 1,GG 1,GG 1,GG 1,11
by= 1,GG 1,GG 1,GG 1,GG 1,GG
Sq= 1,34 1,28 1,34 1,34 1,28
sc= 1,41 1,36 1,41 1,41 1,36 1,2G
sY= G,7G G,7G G,7G G,7G G,7G G,6G
iq= 1,GG 1,GG 1,GG 1,GG 1,GG G,GG
ic= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
iY= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG

Sdoz 193,31 119,93 138,86 138,86 121,61 69,69
Rd= 661,59 41G,47 528,G2 528,G2 562,16 758,91

Rd/Vd= 1,27 1,G3 1,GG 1,GG 1,G4 1,GG
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Rk= 2G kN/m3 Df= G,8 m
f k= 32 deg B= 3,46 m
Ck= G kPa L= 3,46 m

8/f= 1 alpha= G deg
Rb= 24 kN/m3 yG= G,7

VGk= 3GGG kN VQk= 2GGG kN
HGk= G kN HQk= 4GG kN

M g kB II G kNm MQkB= 192G kNm
DA1-1 DA1-2 DA2 DA2* DA3 Pravilnik

Rg 1,35 1,GG 1,35 1,35 1,35 1,6G
Rq 1,5 1,3G 1,5G 1,5G 1,5G 1,8G

Rf= 1 1,25 1,GG 1,GG 1,25 1,5G
Rc= 1 1,25 1,GG 1,GG 1,25 2,5G
Rrv 1 1 1,4 1,4 1 1
RRh 1 1 1,1 1,1 1 1
B 3,46 3,98 3,77 3,77 4,23 5,46
L 3,46 3,98 3,77 3,77 4,23 5,46

eB= G,4458 G,48711 G,44183 G,36413 G,43545 G,41963
B' 2,5684 3,GG579 2,88635 3,G4175 3,359G9 4,62G74
L' 3,46 3,98 3,77 3,77 4,23 5,46

A'= 8,88667 11,963 1G,8815 11,4674 14,2G9 25,2292
Gt= 229,855 3G4,136 272,888 272,888 343,544 572,383
mB= 1,57 1,57 1,57 1,55 1,56 1,54
VGd= 436G,3 33G4,14 4418,4 3272,89 4513,78 5715,81
HGd= G G G G G G
MGd= G G G G G G
VQd= 3GGG 26GG 3GGG 2GGG 3GGG 36GG
HQd= 6GG 52G 6GG 4GG 6GG 72G
MQd= 288G 2496 288G 192G 288G 3456
SVd= 646G,3 5124,14 6518,4 5272,89 6613,78 8235,81
SHd= 6GG 52G 6GG 4GG 6GG 72G
SMd= 288G 2496 288G 192G 288G 3456

j'd= 32,GG 26,56 32,GG 32,GG 26,56 22,62
Sd= 32,GG 26,56 32,GG 32,GG 26,56 32,GG
Nq= 23,18 12,59 23,18 23,18 12,59 8,33
Nc= 35,49 23,18 35,49 35,49 23,18 17,59
NR= 27,72 11,59 27,72 27,72 11,59 5,49
bq= 1,GG 1,GG 1,GG 1,GG 1,GG
bc= 1,GG 1,GG 1,GG 1,GG 1,GG 1,G6
bR= 1,GG 1,GG 1,GG 1,GG 1,GG
sq= 1,39 1,34 1,41 1,43 1,36
sc= 1,41 1,37 1,42 1,45 1,39 1,17
sR= G,78 G,77 G,77 G,76 G,76 G,66
iq= G,86 G,85 G,86 G,88 G,86 G,13
ic= G,85 G,83 G,85 G,88 G,85 1,GG
iR= G,78 G,76 G,78 G,82 G,78 1,GG

Sdoz— 873,75 432,33 663,62 7G7,65 467,79 329,31
Rd= 7764,69 5172,GG 7221,2G 8114,88 6646,76 83G8,15

Rd/Vd= 1,2G 1,G1 1,11 1,G9 1,GG 1,G1
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Yk= 18 kN/m3 h1= 0,5 m
f k= 35 deg h2= 0 m
ck= 0 kPa Df= 0,5 m

f  cv,k= 35 deg alpha= 0 deg
8/f= 1 y0= 1
Yb= 25 kN/m3

VGk= 800 kN Vok= 450 kN
HGk= 0 kN Hok= 0 kN

MGkB= 0 kNm MokB= 0 kNm
DA1-1 DA1-2 DA2 DA2* DA3 Pravilnik

Yg 1,35 1,00 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,50
Yc= 1 1,25 1,00 1,00 1,25 2,50
YRv 1 1 1,4 1,4 1 1
YRh 1 1 1,1 1,1 1 1
B 1,5 1,5 1,5 1,5 1,5 2,4
L 2,5 2,5 2,5 2,5 2,5 4

eB= 0,00 0,00 0,00 0,00 0,00 0,00
eL= 0,00 0,00 0,00 0,00 0,00 0,00
B' 1,50 1,50 1,50 1,50 1,50 2,40
L' 2,50 2,50 2,50 2,50 2,50 4,00

A'= 3,75 3,75 3,75 3,75 3,75 9,60
Gt= 46,88 46,88 46,88 46,88 46,88 120,00
mB= 1,63 1,63 1,63 1,63 1,63 1,63
VGd= 1143,28 846,88 1143,28 846,88 1143,28 1472,00
Vod= 675 585 675 450 675 810
SVd= 1818,28 1431,88 1818,28 1296,88 1818,28 2282,00
SHd= 0,00 0,00 0,00 0,00 0,00 0,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00

j'd= 35,00 29,26 35,00 35,00 29,26 25,02
c'd= 0,00 0,00 0,00 0,00 0,00 0,00

j cv,d— 35,00 29,26 35,00 35,00 29,26 25,02
8d= 35,00 29,26 35,00 35,00 29,26 25,02
Nq= 33,30 16,92 33,30 33,30 16,92 10,69
Nc= 46,12 28,42 46,12 46,12 28,42 20,75
Ny= 45,23 17,84 45,23 45,23 17,84 8,14
bq= 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,07
bY= 1,00 1,00 1,00 1,00 1,00
sq= 1,34 1,29 1,34 1,34 1,29
Sc= 1,35 1,31 1,35 1,35 1,31 1,12
sY= 0,82 0,82 0,82 0,82 0,82 0,76
iq= 1,00 1,00 1,00 1,00 1,00 0,00
ic= 1,00 1,00 1,00 1,00 1,00 1,00
•y= 1,00 1,00 1,00 1,00 1,00 1,00

Sdoz= 903,47 394,40 645,33 645,33 394,40 247,42
Rd= 3388,00 1478,99 2420,00 2420,00 1478,99 2375,22

Rd/Vd= 1,86 1,03 1,33 1,33 0,81 1,04
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nPHÆOr 3: H3BOAH H3 npopanyHa hochbocth 3a TeMe^e
3.1 VGk=400 kN VQk=0 kN HGk=0 kN HQk=0 kN MGk=0 kNm MQk=0 kNm

Yk= 18 kN/m3 h1= 1 m

f k= 25 deg h2= 0 m
ck= 10 kPa Df= 1 m

f  cv,k= 25 deg alpha= 0 deg
8/f= 1 y>= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
Yo 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,40 1,20
Yc= 1 1,25 1,00 1,00 1,25 1,40 2,00
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 0,95 1,1 1,15 1,15 1,3 1,5 1,5
L 1,1 1,1 1,15 1,15 1,3 1,5 1,5
B' 0,95 1,10 1,15 1,15 1,30 1,50 1,50
L' 1,10 1,10 1,15 1,15 1,30 1,50 1,50

A'= 1,05 1,21 1,32 1,32 1,69 2,25 2,25
Gt= 26,13 30,25 33,06 33,06 42,25 56,25 56,25
mB= 1,54 1,50 1,50 1,50 1,50 1,50 1,50
Vod= 575,27 430,25 584,63 433,06 597,04 615,94 730,00
Hod= 0 0 0 0 0 0 0
Mod= 0 0 0 0 0 0 0
Vod= 0 0 0 0 0 0 0
Hod= 0 0 0 0 0 0 0
Mod= 0 0 0 0 0 0 0
SVd= 575,27 430,25 584,63 433,06 597,04 615,94 730,00
SHd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j 'd= 25,00 20,46 25,00 25,00 20,46 18,42 21,24
c'd= 10,00 8,00 10,00 10,00 8,00 7,14 5,00

j cv,d= 25,00 20,46 25,00 25,00 20,46 18,42 21,24
8d= 25,00 20,46 25,00 25,00 20,46 18,42 21,24
Nq= 10,66 6,70 10,66 10,66 6,70 5,48 7,24
Nc= 20,72 15,27 20,72 20,72 15,27 13,45 16,06
N= 9,01 4,25 9,01 9,01 4,25 2,98 4,36
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,23
by= 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,36 1,35 1,42 1,42 1,35 1,32
sc= 1,40 1,41 1,47 1,47 1,41 1,39 1,20
sY= 0,74 0,70 0,70 0,70 0,70 0,70 0,60
iq= 1,00 1,00 1,00 1,00 1,00 1,00 0,00
ic= 1,00 1,00 1,00 1,00 1,00 1,00 1,00
iY= 1,00 1,00 1,00 1,00 1,00 1,00 1,00

sdoz 609,71 364,54 458,68 458,68 369,90 291,13 338,42
Rd= 637,15 441,09 606,60 606,60 625,12 655,04 761,45

Rd/Vd= 1,11 1,03 1,04 1,04 1,05 1,06 1,04
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3.2 VGk=6GG kN VQk=G kN HGk=G kN HQk=G kN MGk=G kNm MQk=G kNm

Yk= 18 kN/m3 h1= 1 m
f k= 35 deg h2= 0 m
ck= 0 kPa Df= 1 m

f  cv,k= 35 deg alpha= 0 deg
8/f= 1 y0= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
YG 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,31 1,20
Yc= 1 1,25 1,00 1,00 1,25 1,00 2,00
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 1,05 1,05 1 1 1,25 1,3 1,3
L 1,05 1,05 1 1 1,25 1,3 1,3

eB= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
B' 1,05 1,05 1,00 1,00 1,25 1,30 1,30
L' 1,05 1,05 1,00 1,00 1,25 1,30 1,30

A'= 1,10 1,10 1,00 1,00 1,56 1,69 1,69
GT= 27,56 27,56 25,00 25,00 39,06 42,25 42,25
mB= 1,50 1,50 1,50 1,50 1,50 1,50 1,50

VGd= 847,21 627,56 843,75 625,00 862,73 867,04 1027,60
SVd= 847,21 627,56 843,75 625,00 862,73 867,04 1027,60
SHd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j'd= 35,00 29,26 35,00 35,00 29,26 28,12 30,26
c'd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j cv,d— 35,00 29,26 35,00 35,00 29,26 28,12 30,26
8d= 35,00 29,26 35,00 35,00 29,26 28,12 30,26
Nq= 33,30 16,92 33,30 33,30 16,92 14,92 18,96
Nc= 46,12 28,42 46,12 46,12 28,42 26,05 30,78
Ny= 45,23 17,84 45,23 45,23 17,84 14,88 18,86
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,27
bY= 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,57 1,49 1,57 1,57 1,49 1,47
sc= 1,59 1,52 1,59 1,59 1,52 1,51 1,20
sY= 0,70 0,70 0,70 0,70 0,70 0,70 0,60
iq= 1,00 1,00 1,00 1,00 1,00 1,00 0,00
ic= 1,00 1,00 1,00 1,00 1,00 1,00 1,00

1,00 1,00 1,00 1,00 1,00 1,00 1,00
Sdoz= 1242,27 571,42 877,16 877,16 593,89 517,16 642,85
Rd= 1369,61 629,99 877,16 877,16 927,96 873,99 1086,41

Rd/Vd= 1,62 1,00 1,04 1,04 1,08 1,01 1,06
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3.3 VGk=600 kN VQk=200 kN HGk=0 kN HQk=0 kN MGk=0 kNm MQk=0 kNm

Yk= 18 kN/m3 h1= 1 m
f k= 15 deg h2= 0 m
ck= 0 kPa Df= 1 m

f  cv,k= 15 deg alpha= 0 deg
8/f= 1 y>= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
YG 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,37 1,20
Yc= 1 1,25 1,00 1,00 1,25 1,00 2,00
Yrv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 3,8 3,8 4,3 4,3 4,5 4,95 4,95
L 3,8 3,8 4,3 4,3 4,5 4,95 4,95

eB= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
B' 3,80 3,80 4,30 4,30 4,50 4,95 4,95
L' 3,80 3,80 4,30 4,30 4,50 4,95 4,95

A'= 14,44 14,44 18,49 18,49 20,25 24,50 24,50
Gt= 361,00 361,00 462,25 462,25 506,25 612,56 612,56
mB= 1,50 1,50 1,50 1,50 1,50 1,50 1,50
VGd= 1297,35 961,00 1434,04 1062,25 1493,44 1636,96 1940,10
Vod= 300 260 300 200 300 300 360
SVd= 1597,35 1221,00 1734,04 1262,25 1793,44 1936,96 2300,10
SHd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j'd= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
c'd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j cv,d= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
8d= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
Nq= 3,94 3,00 3,94 3,94 3,00 2,73 3,14
Nc= 10,98 9,33 10,98 10,98 9,33 8,83 9,59
Ny= 1,58 0,86 1,58 1,58 0,86 0,68 1,00
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,07
b̂ = 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,26 1,21 1,26 1,26 1,21 1,19
sc= 1,35 1,31 1,35 1,35 1,31 1,30 1,20
ŝ = 0,70 0,70 0,70 0,70 0,70 0,70 0,60
iq= 1,00 1,00 1,00 1,00 1,00 1,00 0,00
ic= 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Ly= 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Sdoz— 127,03 85,88 94,29 94,29 89,66 79,57 94,24
Rd= 1834,38 1240,05 1743,34 1743,34 1815,60 1949,68 2309,07

Rd/Vd= 1,15 1,02 1,01 1,01 1,01 1,01 1,00
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3.4 VGk=600 kN VQk=200 kN HGk=100 kN HQk=0 kN MGk=0 kNm MQk=0 kNm

Yk= 18 kN/m3 h1= 1 m

f k= 35 deg h2= 0 m
ck= 30 kPa Df= 1 m

f  cv,k= 35 deg alpha= 0 deg
8/f= 1 y>= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
YG 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,40 1,20
Yc= 1 1,25 1,00 1,00 1,25 1,40 2,00
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 0,85 0,85 0,8 0,8 0,95 1,15 1,15
L 0,85 0,85 0,8 0,8 0,95 1,15 1,15
B' 0,85 0,85 0,80 0,80 0,95 1,15 1,15
L' 0,85 0,85 0,80 0,80 0,95 1,15 1,15

A'= 0,72 0,72 0,64 0,64 0,90 1,32 1,32
Gt= 18,06 18,06 16,00 16,00 22,56 33,06 33,06
mB= 1,50 1,50 1,50 1,50 1,50 1,50 1,50
VGd= 834,38 618,06 831,60 616,00 840,46 854,63 1012,90
HGd= 135 100 135 100 135 135 160
MGd= 0 0 0 0 0 0 0
Vod= 300 260 300 200 300 300 360
Hod= 0 0 0 0 0 0 0
Mod= 0 0 0 0 0 0 0
SVd= 1134,38 878,06 1131,60 816,00 1140,46 1154,63 1372,90
SHd= 135,00 100,00 135,00 100,00 135,00 135,00 160,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j'd= 35,00 29,26 35,00 35,00 29,26 26,57 30,26
c'd= 30,00 24,00 30,00 30,00 24,00 21,43 15,00

j cv,d= 35,00 29,26 35,00 35,00 29,26 26,57 30,26
8d= 35,00 29,26 35,00 35,00 29,26 26,57 30,26
Nq= 33,30 16,92 33,30 33,30 16,92 12,60 18,96
Nc= 46,12 28,42 46,12 46,12 28,42 23,20 30,78
N̂ = 45,23 17,84 45,23 45,23 17,84 11,61 18,86
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,30
by= 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,57 1,49 1,57 1,57 1,49 1,45
sc= 1,59 1,52 1,59 1,59 1,52 1,49 1,20
ŝ = 0,70 0,70 0,70 0,70 0,70 0,70 0,60
iq= 0,83 0,84 0,83 0,83 0,83 0,84 0,19
ic= 0,83 0,83 0,83 0,82 0,82 0,82 0,80
iY= 0,74 0,75 0,73 0,73 0,74 0,74 0,69

sdoz— 2781,20 1311,83 1976,84 1969,38 1309,38 945,94 1081,83
Rd= 2009,42 947,80 1265,17 1260,40 1181,71 1251,01 1430,72

Rd/Vd= 1,77 1,08 1,12 1,11 1,04 1,08 1,04
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3.5 VGk=600 kN VQk=200 kN HGk=0 kN HQk=100 kN MGk=0 kNm MQk=0 kNm

Yk= 18 kN/m3 h1= 1 m

f k= 35 deg h2= 0 m
ck= 30 kPa Df= 1 m

f  cv,k= 35 deg alpha= 0 deg
8/f= 1 y0= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
Yg 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,35 1,20
Yc= 1 1,25 1,00 1,00 1,25 2,04 2,00
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 0,85 0,85 0,8 0,8 0,95 1,2 1,2
L 0,85 0,85 0,8 0,8 0,95 1,2 1,2

eB= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
B' 0,85 0,85 0,80 0,80 0,95 1,20 1,20
L' 0,85 0,85 0,80 0,80 0,95 1,20 1,20

A'= 0,72 0,72 0,64 0,64 0,90 1,44 1,44
Gt= 18,06 18,06 16,00 16,00 22,56 36,00 36,00
mB= 1,50 1,50 1,50 1,50 1,50 1,50 1,50
VGd= 834,38 618,06 831,60 616,00 840,46 858,60 1017,60
Vod= 300 260 300 200 300 300 360
Hod= 150 130 150 100 150 150 180
SVd= 1134,38 878,06 1131,60 816,00 1140,46 1158,60 1377,60
SHd= 150,00 130,00 150,00 100,00 150,00 150,00 180,00
SMd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00

j 'd= 35,00 29,26 35,00 35,00 29,26 27,41 30,26
c'd= 30,00 24,00 30,00 30,00 24,00 14,71 15,00

j cv,d= 35,00 29,26 35,00 35,00 29,26 27,41 30,26
8d= 35,00 29,26 35,00 35,00 29,26 27,41 30,26
Nq= 33,30 16,92 33,30 33,30 16,92 13,81 18,96
Nc= 46,12 28,42 46,12 46,12 28,42 24,69 30,78
N̂ = 45,23 17,84 45,23 45,23 17,84 13,29 18,86
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,29
b̂ = 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,57 1,49 1,57 1,57 1,49 1,46
sc= 1,59 1,52 1,59 1,59 1,52 1,50 1,20
S.y= 0,70 0,70 0,70 0,70 0,70 0,70 0,60
iq= 0,81 0,79 0,81 0,83 0,82 0,82 0,22
ic= 0,81 0,78 0,81 0,82 0,80 0,80 0,76
iY= 0,71 0,68 0,71 0,73 0,71 0,72 0,63

Sdoz 2716,67 1233,46 1930,78 1969,38 1278,76 805,93 1019,78
Rd= 1962,79 891,17 1235,70 1260,40 1154,08 1160,53 1468,48

Rd/Vd= 1,73 1,01 1,09 1,11 1,01 1,00 1,07
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3.6 VGk=600 kN VQk=200 kN HGk=200 kN HQk=0 kN MGk=0 kNm MQk=0 kNm

Rk= 18 kN/m3 h1= 1 m

f k= 25 deg h2= G m
ck= 1G kPa Df= 1 m

f  cv,k= 25 deg alpha= G deg
8/f= 1 y>= 1
Rb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
Rg 1,35 1,GG 1,35 1,35 1,35 1,35 1,6G
Rq 1,5G 1,3G 1,5G 1,5G 1,5G 1,5G 1,8G

Rf= 1 1,25 1,GG 1,GG 1,25 1,42 1,2G
Rc= 1 1,25 1,GG 1,GG 1,25 2,16 2,GG
Rrv 1 1 1,4 1,4 1 1 1
gRh 1 1 1,1 1,1 1 1 1
B 1,9 1,9 1,95 1,95 2,2 2,75 2,75
L 1,9 1,9 1,95 1,95 2,2 2,75 2,75

eB= G,GG G,GG G,GG G,GG G,GG G,GG G,GG
B' 1,9G 1,9G 1,95 1,95 2,2G 2,75 2,75
L' 1,9G 1,9G 1,95 1,95 2,2G 2,75 2,75

A'= 3,61 3,61 3,8G 3,8G 4,84 7,56 7,56
Gt= 9G,25 9G,25 95,G6 95,G6 121,GG 189,G6 189,G6
mB= 1,5G 1,5G 1,5G 1,5G 1,5G 1,5G 1,5G
VGd= 931,84 69G,25 938,33 695,G6 973,35 1G65,23 1262,5G
HGd= 27G 2GG 27G 2GG 27G 27G 32G
VQd= 3GG 26G 3GG 2GG 3GG 3GG 36G
SVd= 1231,84 95G,25 1238,33 895,G6 1273,35 1365,23 1622,5G
SHd= 27G,GG 2GG,GG 27G,GG 2GG,GG 27G,GG 27G,GG 32G,GG
SMd= G,GG G,GG G,GG G,GG G,GG G,GG G,GG

j 'd= 25,GG 2G,46 25,GG 25,GG 2G,46 18,18 21,24
c'd= 1G,GG 8,GG 1G,GG 1G,GG 8,GG 4,63 5,GG

j cv,d= 25,GG 2G,46 25,GG 25,GG 2G,46 18,18 21,24
8d= 25,GG 2G,46 25,GG 25,GG 2G,46 18,18 21,24
Nq= 1G,66 6,7G 1G,66 1G,66 6,7G 5,35 7,24
Nc= 2G,72 15,27 2G,72 2G,72 15,27 13,25 16,G6
N,= 9,G1 4,25 9,G1 9,G1 4,25 2,86 4,36
bq= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
bc= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG 1,13
bg= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
sq= 1,42 1,35 1,42 1,42 1,35 1,31
sc= 1,47 1,41 1,47 1,47 1,41 1,38 1,2G
sg= G,7G G,7G G,7G G,7G G,7G G,7G G,6G
iq= G,71 G,72 G,71 G,71 G,72 G,74 G,48
ic= G,68 G,67 G,68 G,68 G,67 G,68 G,64
ig= G,56 G,58 G,56 G,56 G,58 G,6G G,48

sdoz 459,31 263,42 33G,41 33G,25 267,24 18G,56 215,87
Rd= 1658,G9 95G,95 1256,39 1255,76 1293,42 1365,51 1632,48

Rd/Vd= 1,35 1,GG 1,G1 1,G1 1,G2 1,GG 1,G1
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3.l VGk=600 kN VQk=200 kN HGk=0 kN HQk=0 kN MGk=100 kNm MQk=0 kNm

Yk= 18 kN/m3 hl= 1 m

f k= 25 deg h2= G m
ck= 2G kPa Df= 1 m

f  cv,k= 25 deg alpha= G deg
8/f= 1 yG= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
YG 1,35 1,GG 1,35 1,35 1,35 1,35 1,6G
Yo 1,5G 1,3G 1,5G 1,5G 1,5G 1,5G 1,8G

Yf= 1 1,25 1,GG 1,GG 1,25 1,34 1,2G
Yc= 1 1,25 1,GG 1,GG 1,25 2,GG 2,GG
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 1,45 1,45 1,45 1,5 1,65 1,95 1,95
L 1,45 1,45 1,5 1,5 1,65 1,95 1,95

eB= G,11 G,11 G,11 G,12 G,11 G,11 G,11
eL= G,GG G,GG G,GG G,GG G,GG G,GG G,GG
B' 1,22 1,23 1,22 1,27 1,43 1,73 1,73
L' 1,45 1,45 1,5G 1,5G 1,65 1,95 1,95

A'= 1,77 1,78 1,83 1,9G 2,35 3,38 3,38
GT= 52,56 52,56 54,38 56,25 68,G6 95,G6 95,G6
mB= 1,54 1,54 1,55 1,54 1,54 1,53 1,53

VGd= 88G,96 652,56 883,41 656,25 9G1,88 938,33 1112,1G
MGd= 135 1GG 135 1GG 135 135 16G
Vod= 3GG 26G 3GG 2GG 3GG 3GG 36G
SVd= 118G,96 912,56 1183,41 856,25 12G1,88 1238,33 1472,1G
SHd= G,GG G,GG G,GG G,GG G,GG G,GG G,GG
SMd= 135,GG 1GG,GG 135,GG 1GG,GG 135,GG 135,GG 16G,GG

j'd= 25,GG 2G,46 25,GG 25,GG 2G,46 19,19 21,24
c'd= 2G,GG 16,GG 2G,GG 2G,GG 16,GG 1G,GG 1G,GG

j cv,d= 25,GG 2G,46 25,GG 25,GG 2G,46 19,19 21,24
8d= 25,GG 2G,46 25,GG 25,GG 2G,46 19,19 21,24
Nq= 1G,66 6,7G 1G,66 1G,66 6,7G 5,91 7,24
Nc= 2G,72 15,27 2G,72 2G,72 15,27 14,1G 16,G6
Ny= 9,G1 4,25 9,G1 9,G1 4,25 3,41 4,36
bq= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
bc= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG 1,2G
bY= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
sq= 1,36 1,3G 1,34 1,36 1,3G 1,29
sc= 1,39 1,35 1,38 1,39 1,35 1,35 1,18
S,y= G,75 G,75 G,76 G,75 G,74 G,73 G,64
iq= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG G,GG
ic= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG
iY= 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG 1,GG

Sdoz= 911,46 521,G2 646,21 653,33 528,46 366,88 448,2G
Rd= 1614,19 929,87 1184,36 1241,1G 1242,85 1239,G6 1514,28

Rd/Vd= 1,37 1,G2 1,GG 1,G5 1,G3 1,GG 1,G3
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3.8 V G k=600 kN VQ k=200 kN HGk=0 kN HQ k=0 kN MG k=200 kNm M Q k=0 kNm

Yk= 18 kN/m3 h1= 1 m

f k= 15 deg h2= 0 m
ck= 30 kPa Df= 1 m

f  cv,k= 15 deg alpha= 0 deg
8/f= 1 y>= 1
Yb= 25 kN/m3

DA1-1 DA1-2 DA2 DA2* DA3 Aneks Pravilnik
YG 1,35 1,00 1,35 1,35 1,35 1,35 1,60
Yo 1,50 1,30 1,50 1,50 1,50 1,50 1,80

Yf= 1 1,25 1,00 1,00 1,25 1,37 1,20
Yc= 1 1,25 1,00 1,00 1,25 2,09 2,00
YRv 1 1 1,4 1,4 1 1 1
YRh 1 1 1,1 1,1 1 1 1
B 1,9 1,9 2,05 2,1 2,15 2,65 2,65
L 1,9 1,9 2,1 2,1 2,15 2,65 2,65

eB= 0,22 0,21 0,22 0,22 0,21 0,20 0,20
B' 1,46 1,48 1,62 1,66 1,72 2,25 2,25
L' 1,90 1,90 2,10 2,10 2,15 2,65 2,65

A'= 2,78 2,81 3,40 3,49 3,71 5,96 5,96
GT= 90,25 90,25 107,63 110,25 115,56 175,56 175,56
mB= 1,57 1,56 1,56 1,56 1,56 1,54 1,54
VGd= 931,84 690,25 955,29 710,25 966,01 1047,01 1240,90
HGd= 0 0 0 0 0 0 0
MGd= 270 200 270 200 270 270 320
Vod= 300 260 300 200 300 300 360
Hod= 0 0 0 0 0 0 0
Mod= 0 0 0 0 0 0 0
SVd= 1231,84 950,25 1255,29 910,25 1266,01 1347,01 1600,90
SHd= 0,00 0,00 0,00 0,00 0,00 0,00 0,00
SMd= 270,00 200,00 270,00 200,00 270,00 270,00 320,00

j'd= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
c'd= 30,00 24,00 30,00 30,00 24,00 14,35 15,00

j cv,d= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
8d= 15,00 12,10 15,00 15,00 12,10 11,07 12,59
Nq= 3,94 3,00 3,94 3,94 3,00 2,73 3,14
Nc= 10,98 9,33 10,98 10,98 9,33 8,83 9,59
Ny= 1,58 0,86 1,58 1,58 0,86 0,68 1,00
bq= 1,00 1,00 1,00 1,00 1,00 1,00
bc= 1,00 1,00 1,00 1,00 1,00 1,00 1,16
by= 1,00 1,00 1,00 1,00 1,00 1,00
sq= 1,20 1,16 1,20 1,20 1,17 1,16
sc= 1,27 1,24 1,27 1,27 1,25 1,26 1,17
ŝ = 0,77 0,77 0,77 0,76 0,76 0,75 0,66
iq= 1,00 1,00 1,00 1,00 1,00 1,00 0,00
ic= 1,00 1,00 1,00 1,00 1,00 1,00 1,00
iY= 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Sdoz— 518,17 350,43 371,54 373,59 353,68 226,61 277,85
Rd= 1439,00 984,79 1263,83 1302,78 1310,55 1350,64 1656,87

Rd/Vd= 1,17 1,04 1,01 1,03 1,04 1,00 1,03
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3.9 VGk=600 kN VQk=200 kN HGk=100 kN HQk=0 kN MGk=100 kNm MQk=0 kNm

Yk= 18 kN/m3 h1=

f k= 35 deg h2=
ck= 30 kPa Df—

f  cv,k= 35 deg alpha=
8/f= 1 y>=
Yb= 25 kN/m3

DA1-1 DA1-2 DA2
YG 1,35 1,00 1,35
Yo 1,50 1,30 1,50

Yf= 1 1,25 1,00
Yc= 1 1,25 1,00
YRv 1 1 1,4
YRh 1 1 1,1
B 1 1 0,95
L 1 1 0,95

eB= 0,12 0,11 0,12
B' 0,76 0,77 0,71
L' 1,00 1,00 0,95

A'= 0,76 0,77 0,68
GT= 25,00 25,00 22,56
mB= 1,57 1,56 1,57
VGd= 843,75 625,00 840,46
HGd= 135 100 135
MGd= 135 100 135
Vod= 300 260 300
SVd= 1143,75 885,00 1140,46
SHd= 135,00 100,00 135,00
SMd= 135,00 100,00 135,00

j'd= 35,00 29,26 35,00
c'd= 30,00 24,00 30,00

j cv,d— 35,00 29,26 35,00
8d= 35,00 29,26 35,00
Nq= 33,30 16,92 33,30
Nc= 46,12 28,42 46,12
N.y= 45,23 17,84 45,23
bq= 1,00 1,00 1,00
bc= 1,00 1,00 1,00
bY= 1,00 1,00 1,00
sq= 1,44 1,38 1,43
sc= 1,45 1,40 1,44
sY= 0,77 0,77 0,77
iq= 0,83 0,84 0,82
ic= 0,82 0,82 0,82
iY= 0,73 0,74 0,73

Sdoz— 2536,13 1210,16 1791,56
Rd= 1937,44 936,68 1213,95

Rd/Vd= 1,69 1,06 1,06

1 m
0 m
1 m
0 deg
1

DA2* DA3 Aneks Pravilnik
1,35 1,35 1,35 1,60
1,50 1,50 1,50 1,80
1,00 1,25 1,34 1,20
1,00 1,25 1,82 2,00
1,4 1 1 1
1,1 1 1 1
0,95 1,1 1,3 1,3
0,95 1,1 1,3 1,3
0,12 0,12 0,12 0,12
0,71 0,87 1,07 1,07
0,95 1,10 1,30 1,30
0,67 0,95 1,39 1,39
22,56 30,25 42,25 42,25
1,57 1,56 1,55 1,55

622,56 850,84 867,04 1027,60
100 135 135 160
100 135 135 160
200 300 300 360

822,56 1150,84 1167,04 1387,60
100,00 135,00 135,00 160,00
100,00 135,00 135,00 160,00
35,00 29,26 27,59 30,26
30,00 24,00 16,48 15,00
35,00 29,26 27,59 30,26
35,00 29,26 27,59 30,26
33,30 16,92 14,07 18,96
46,12 28,42 25,02 30,78
45,23 17,84 13,66 18,86
1,00 1,00 1,00
1,00 1,00 1,00 1,33
1,00 1,00 1,00
1,43 1,38 1,38
1,44 1,41 1,41 1,16
0,78 0,76 0,75 0,67
0,82 0,83 0,83 0,19
0,82 0,82 0,82 0,80
0,73 0,74 0,74 0,68

1778,87 1213,82 841,10 1071,55
1194,54 1155,47 1168,48 1489,67

1,05 1,00 1,00 1,07
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3.10 VGk=600 kN VQk=200 kN HGk=100 kN HQk=0 kN MGk=200 kNm MQk=0 kNm

Yk= 18 kN/m3 h1=

f k= 35 deg h2=
ck= 30 kPa Df=

f  cv,k= 35 deg alpha=
8/f= 1 y>=
Yb= 25 kN/m3

DA1-1 DA1-2 DA2
Yg 1,35 1,00 1,35
Yo 1,50 1,30 1,50

Yf= 1 1,25 1,00
Yc= 1 1,25 1,00
Yrv 1 1 1,4
YRh 1 1 1,1
B 1,15 1,15 1,1
L 1,15 1,15 1,15

eB= 0,23 0,22 0,23
B' 0,68 0,70 0,63
L' 1,15 1,15 1,15

A'= 0,78 0,81 0,73
Gt= 33,06 33,06 31,63
mB= 1,63 1,62 1,65
VGd= 854,63 633,06 852,69
HGd= 135 100 135
MGd= 270 200 270
Vod= 300 260 300
SVd= 1154,63 893,06 1152,69
SHd= 135,00 100,00 135,00
SMd= 270,00 200,00 270,00

j'd= 35,00 29,26 35,00
c'd= 30,00 24,00 30,00

j cv,d— 35,00 29,26 35,00
8d= 35,00 29,26 35,00
Nq= 33,30 16,92 33,30
Nc= 46,12 28,42 46,12
Ny= 45,23 17,84 45,23
bq= 1,00 1,00 1,00
bc= 1,00 1,00 1,00
bY= 1,00 1,00 1,00
sq= 1,34 1,30 1,31
sc= 1,35 1,32 1,32
sY= 0,82 0,82 0,84
iq= 0,82 0,83 0,82
ic= 0,82 0,82 0,81
iY= 0,73 0,74 0,73

Sdoz— 2352,15 1134,23 1638,04
Rd= 1845,65 915,80 1189,65

Rd/Vd= 1,60 1,03 1,03

1 m
0 m
1 m
0 deg
1

DA2* DA3 Aneks Pravilnik
1,35 1,35 1,35 1,60
1,50 1,50 1,50 1,80
1,00 1,25 1,31 1,20
1,00 1,25 1,62 2,00
1,4 1 1 1
1,1 1 1 1
1,15 1,3 1,4 1,4
1,15 1,3 1,4 1,4
0,24 0,23 0,23 0,23
0,67 0,84 0,94 0,94
1,15 1,30 1,40 1,40
0,77 1,09 1,32 1,32
33,06 42,25 49,00 49,00
1,63 1,61 1,60 1,60

633,06 867,04 876,15 1038,40
100 135 135 160
200 270 270 320
200 300 300 360

833,06 1167,04 1176,15 1398,40
100,00 135,00 135,00 160,00
200,00 270,00 270,00 320,00
35,00 29,26 28,12 30,26
30,00 24,00 18,52 15,00
35,00 29,26 28,12 30,26
35,00 29,26 28,12 30,26
33,30 16,92 14,92 18,96
46,12 28,42 26,05 30,78
45,23 17,84 14,88 18,86
1,00 1,00 1,00
1,00 1,00 1,00 1,35
1,00 1,00 1,00
1,33 1,31 1,32
1,34 1,33 1,34 1,13
0,83 0,81 0,80 0,73
0,82 0,83 0,83 0,19
0,81 0,82 0,82 0,80
0,72 0,74 0,74 0,69

1664,07 1154,19 895,59 1060,64
1281,87 1256,31 1179,69 1399,26

1,11 1,08 1,00 1,00
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3.11 VGk=600 kN VQk=200 kN HGk=100 kN HQk=0 kN MGk=200 kNm MQk=100 kNm

Yk= 18 kN/m3 h1=

f k= 35 deg h2=
ck= 30 kPa Df=

f  cv,k= 35 deg alpha=
8/f= 1 y>=
Yb= 25 kN/m3

DA1-1 DA1-2 DA2
Yg 1,35 1,00 1,35
Yo 1,50 1,30 1,50

Yf= 1 1,25 1,00
Yc= 1 1,25 1,00
YRv 1 1 1,4
YRh 1 1 1,1
B 1,4 1,4 1,3
L 1,4 1,4 1,3

eB= 0,36 0,36 0,36
B' 0,69 0,67 0,58
L' 1,40 1,40 1,30

A'= 0,96 0,94 0,75
Gt= 49,00 49,00 42,25
mB= 1,67 1,68 1,69
VGd= 876,15 649,00 867,04
HGd= 135 100 135
MGd= 270 200 270
Vod= 300 260 300
Hod= 0 0 0
Mod= 150 130 150
SVd= 1176,15 909,00 1167,04
SHd= 135,00 100,00 135,00
SMd= 420,00 330,00 420,00

j'd= 35,00 29,26 35,00
c'd= 30,00 24,00 30,00

j cv,d= 35,00 29,26 35,00
8d= 35,00 29,26 35,00
Nq= 33,30 16,92 33,30
Nc= 46,12 28,42 46,12
Ny= 45,23 17,84 45,23
bq= 1,00 1,00 1,00
bc= 1,00 1,00 1,00
b̂ = 1,00 1,00 1,00
sq= 1,28 1,24 1,26
sc= 1,29 1,25 1,26
ŝ = 0,85 0,86 0,87
iq= 0,82 0,83 0,82
ic= 0,82 0,82 0,81
iY= 0,73 0,74 0,73

sdoz— 2261,15 1079,51 1558,98
Rd= 2171,00 1018,52 1175,94

Rd/Vd= 1,85 1,12 1,01

1 m
0 m
1 m
0 deg
1

DA2* DA3 Aneks Pravilnik
1,35 1,35 1,35 1,60
1,50 1,50 1,50 1,80
1,00 1,25 1,30 1,20
1,00 1,25 1,76 2,00
1,4 1 1 1
1,1 1 1 1
1,3 1,5 1,6 1,6
1,3 1,5 1,6 1,6
0,36 0,35 0,35 0,35
0,59 0,79 0,90 0,90
1,30 1,50 1,60 1,60
0,76 1,19 1,44 1,44
42,25 56,25 64,00 64,00
1,69 1,65 1,64 1,64

642,25 885,94 896,40 1062,40
100 135 135 160
200 270 270 320
200 300 300 360
0 0 0 0

100 150 150 180
842,25 1185,94 1196,40 1422,40
100,00 135,00 135,00 160,00
300,00 420,00 420,00 500,00
35,00 29,26 28,31 30,26
30,00 24,00 17,05 15,00
35,00 29,26 28,31 30,26
35,00 29,26 28,31 30,26
33,30 16,92 15,23 18,96
46,12 28,42 26,41 30,78
45,23 17,84 15,33 18,86
1,00 1,00 1,00
1,00 1,00 1,00 1,35
1,00 1,00 1,00
1,26 1,26 1,27
1,27 1,27 1,28 1,11
0,86 0,84 0,83 0,78
0,81 0,83 0,83 0,19
0,81 0,82 0,82 0,80
0,72 0,74 0,74 0,69

1559,00 1103,50 835,31 1042,41
1190,94 1310,46 1200,03 1496,00

1,02 1,10 1,00 1,05
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3.12 VGk=600 kN VQk=200 kN HGk=100 kN HQk=50 kN MGk=200 kNm MQk=100 kNm

Yk= 18 kN/m3 h1=

f k= 35 deg h2=
Ck= 30 kPa Df=

f  cv,k= 35 deg alpha=
8/f= 1 y0=
Yb= 25 kN/m3

DA1-1 DA1-2 DA2
YG 1,35 1,00 1,35
YQ 1,50 1,30 1,50

Yf= 1 1,25 1,00
Yc= 1 1,25 1,00
YRv 1 1 1,4
YRh 1 1 1,1
B 1,45 1,45 1,35
L 1,45 1,45 1,35

eB= 0,36 0,36 0,36
B' 0,74 0,73 0,63
L' 1,45 1,45 1,35

A'= 1,07 1,05 0,85
GT= 52,56 52,56 45,56
mB= 1,66 1,67 1,68
VGd= 880,96 652,56 871,51
HGd= 135 100 135
MGd= 270 200 270
VQd= 300 260 300
HQd= 75 65 75
MQd= 150 130 150
SVd= 1180,96 912,56 1171,51
SHd= 210,00 165,00 210,00
SMd= 420,00 330,00 420,00

j'd= 35,00 29,26 35,00
C'd= 30,00 24,00 30,00

j cv,d= 35,00 29,26 35,00
Sd= 35,00 29,26 35,00
Nq= 33,30 16,92 33,30
Nc= 46,12 28,42 46,12
Ng= 45,23 17,84 45,23
bq= 1,00 1,00 1,00
bc= 1,00 1,00 1,00
bY= 1,00 1,00 1,00
sq= 1,29 1,24 1,27
sc= 1,30 1,26 1,28
sY= 0,85 0,85 0,86
iq= 0,73 0,73 0,73
ic= 0,72 0,71 0,72
iY= 0,61 0,60 0,60

Sdoz— 2024,23 949,37 1393,97
Rd= 2168,23 1000,45 1191,17

Rd/Vd= 1,84 1,10 1,02

1 m
0 m
1 m
0 deg
1

DA2* DA3 Aneks Pravilnik
1,35 1,35 1,35 1,60
1,50 1,50 1,50 1,80
1,00 1,25 1,33 1,20
1,00 1,25 1,79 2,00
1,4 1 1 1
1,1 1 1 1
1,35 1,55 1,7 1,7
1,35 1,55 1,7 1,7
0,35 0,35 0,35 0,35
0,64 0,84 1,00 1,00
1,35 1,55 1,70 1,70
0,86 1,31 1,71 1,71
45,56 60,06 72,25 72,25
1,68 1,65 1,63 1,63

645,56 891,08 907,54 1075,60
100 135 135 160
200 270 270 320
200 300 300 360
50 75 75 90
100 150 150 180

845,56 1191,08 1207,54 1435,60
150,00 210,00 210,00 250,00
300,00 420,00 420,00 500,00
35,00 29,26 27,77 30,26
30,00 24,00 16,76 15,00
35,00 29,26 27,77 30,26
35,00 29,26 27,77 30,26
33,30 16,92 14,35 18,96
46,12 28,42 25,35 30,78
45,23 17,84 14,05 18,86
1,00 1,00 1,00
1,00 1,00 1,00 1,35
1,00 1,00 1,00
1,27 1,27 1,28
1,28 1,28 1,30 1,12
0,86 0,84 0,82 0,76
0,73 0,74 0,74 0,29
0,72 0,72 0,72 0,70
0,61 0,61 0,62 0,53

1410,67 985,88 708,33 915,67
1219,61 1290,88 1209,43 1561,97

1,04 1,08 1,00 1,09
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3.13 VGk=600 kN VQk=200 kN HGk=100 kN HQk=100 kN MGk=200 kNm MQk=100 kNm

Yk= 18 kN/m3 h1=

f k= 35 deg h2=
Ck= 30 kPa Df=

f  cv,k= 35 deg alpha=
8/f= 1 y0=
Yb= 25 kN/m3

DA1-1 DA1-2 DA2
YG 1,35 1,00 1,35
YQ 1,50 1,30 1,50

Yf= 1 1,25 1,00
Yc= 1 1,25 1,00
YRv 1 1 1,4
YRh 1 1 1,1
B 1,5 1,5 1,4
L 1,5 1,5 1,4

eB= 0,35 0,36 0,36
B' 0,79 0,78 0,69
L' 1,50 1,50 1,40

A'= 1,19 1,17 0,96
GT= 56,25 56,25 49,00
mB= 1,65 1,66 1,67
VGd= 885,94 656,25 876,15
HGd= 135 100 135
MGd= 270 200 270
VQd= 300 260 300
HQd= 150 130 150
MQd= 150 130 150
SVd= 1185,94 916,25 1176,15
SHd= 285,00 230,00 285,00
SMd= 420,00 330,00 420,00

j'd= 35,00 29,26 35,00
C'd= 30,00 24,00 30,00

j cv,d= 35,00 29,26 35,00
Sd= 35,00 29,26 35,00
Nq= 33,30 16,92 33,30
Nc= 46,12 28,42 46,12
Ng= 45,23 17,84 45,23
bq= 1,00 1,00 1,00
bc= 1,00 1,00 1,00
bY= 1,00 1,00 1,00
sq= 1,30 1,25 1,28
sc= 1,31 1,27 1,29
sY= 0,84 0,84 0,85
iq= 0,65 0,64 0,64
ic= 0,64 0,61 0,63
iY= 0,50 0,49 0,49

Sdoz— 1798,83 826,93 1236,56
Rd= 2136,20 967,10 1187,26

Rd/Vd= 1,80 1,06 1,01

1 m
0 m
1 m
0 deg
1

DA2* DA3 Aneks Pravilnik
1,35 1,35 1,35 1,60
1,50 1,50 1,50 1,80
1,00 1,25 1,35 1,20
1,00 1,25 1,81 2,00
1,4 1 1 1
1,1 1 1 1
1,4 1,6 1,8 1,8
1,4 1,6 1,8 1,8
0,35 0,35 0,34 0,34
0,69 0,90 1,11 1,11
1,40 1,60 1,80 1,80
0,97 1,44 2,00 2,00
49,00 64,00 81,00 81,00
1,67 1,64 1,62 1,62

649,00 896,40 919,35 1089,60
100 135 135 160
200 270 270 320
200 300 300 360
100 150 150 180
100 150 150 180

849,00 1196,40 1219,35 1449,60
200,00 285,00 285,00 340,00
300,00 420,00 420,00 500,00
35,00 29,26 27,41 30,26
30,00 24,00 16,57 15,00
35,00 29,26 27,41 30,26
35,00 29,26 27,41 30,26
33,30 16,92 13,81 18,96
46,12 28,42 24,69 30,78
45,23 17,84 13,29 18,86
1,00 1,00 1,00
1,00 1,00 1,00 1,32
1,00 1,00 1,00
1,28 1,27 1,28
1,29 1,29 1,31 1,12
0,85 0,83 0,81 0,75
0,65 0,66 0,67 0,39
0,64 0,63 0,64 0,59
0,51 0,51 0,52 0,40

1268,78 874,41 610,79 759,13
1231,48 1256,21 1221,58 1516,95

1,05 1,05 1,00 1,05
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nPHÆOr 4: H3BOAH H3 npopanyHa hochbocth y PLAXIS-y 3a npopanyHCKH c^ynaj 3
VGk=600 kN VQk=300 kN

I P la x is  8 .2  C a lc u la t io n s  -  V 6 0 0 + 2 0 0  f i l 5  c e lO . p l x

F i le  E d it  V i e w  C a lc u la t e  H e lp

ioww  r a m
*  723 œM

Input Output Curves & H ■=$>• O u tp u t . .

G e n e ra l | P a ra m e te r s  M ultip liers | P r e v ie w  |

" S h o w  

i *  |,nput v a lu e s

C  R e a c h e d  v a lu e s

In c rem en ta l multipliers 

M disp: In/A
M loadA :

M IoadB: &
M w e igh t: i ]

M acce l:
1 ]

M sf: | o , io o o  t\

" T o t a l  m u ltip liers—

Z  -M disp: 11 ,0000

I  -M loa dA : 11 ,0000

I  -M IoadB: 11 ,0000  t  ;

T  -M w e igh t: ll.Q O Q Q  |-^{

I  -M acce l: |0 ,0000  F j[J

I  -M s f: 11,35  32  ~t\

^  N e x t ^  In s e r t  | ^ ■ D e l e t e . . .

Id en t ific a t io n | P h a s e  n o . | S ta r t  from | C a lcu lation | L o a d in g  in pu t | T im e I W a t e r  | R r s t I L a s t  |

In itia l p h a se 0 0 N/A N/A 0 ,0 0 . . . 0  0 0

i f  < P h a s e  1 > 1 0 P lastic S ta g e d  con s tru c t io n  0 r0 0  . .. 1 1 12

x f  < P h a s e  2 > 2 1 Phi/c r e d u . .. In c rem en ta l m u lbp li...  0 ,0 0  ... 1 13 112

A

riapaMeTpH Tjia c|)=15̂ _c=10 kPa
S '* 2  P la x is  8 .2  C a lc u la t io n s  - V 6 0 0 + 2 0 0  f i l 5  c e 2 0 .p lx

F ile  E d it  V i e w  C a lc u la t e  H e lp

:m  _ _ J  _ v
Input Output Curv & lr) O u tp u t . . .

G e n e ra l | P a ra m e te r s  M ultip liers | P r e v ie w  |

S h ow

(• |n pu t va lu es ! 

f  R e a c h e d  v a lu e s

In c rem en ta l multipliers

M disp:
i n

M loa d A : \ä
M IoadB:

L s l

M w e igh t: È i
M acce l: i n

M s f: | o , io o o

T o ta l m ultipliers

T  -M disp: 1 ,0 00 0

I  -M loadA : _ t j

I  -M IoadB:

Y. -M w e igh t:

X  -M acce l:
L r j

I  -M sf: 1 ,5 0 2 7  c j

sjL N e x t 1 * in s e r t  | ^  D e le t e . . .

Id en t ific a t ion | P h a s e  n o . 1 S ta r t  fro m | C a lcu lation j  L o a d in g  inpu t | T im e | W a t e r | F irs t | L a s t  |

In itia l p h a se 0 0 N/A N/A 0 ,0 0  ... 0 0 0

V "  < P h a s e  1 > 1 0 P lastic S ta g e d  con s tru c t io n 0 ,0 0  ... 1 1 6

t/  < P h a s e  2 > 2 1 Phi/c re d u .. . In c rem en ta l m ultip li... 0 ,0 0  ... 1 7 106

napaMeTpu T^a ^=15° c=20 kPa

- 20 -



Plaxis 8.2 Calculations - V600+200 fil5 ce30.plx I ^  U a J '
File Edit View Calculate Help

1  !S B
Input Output Cui & R =4> Output..

G e n e ra l  | P a r a m e t e r s  M u ltip liers  | P r e v ie w  |

“Show“
(*  | n p u t v a lu e s !

C' R e a c h e d  v a lu e s |n/Ä”

In c r e m e n ta l  m u ltip liers  

M d isp :

M lo a d A :

M loadB :

M w e ig h t :

M a c ce l:

M s f:

N/A

I
H
d

In /a

[n / T

u
I

T o ta l  m u ltip liers

X. -M d isp : |l,Q0Q0 c j
J  -M lo a d A ;  11 ,0 0 0 0  i ]

E  -M Ioad B : 1 ,0 0 0 0

I  -M w e ig h t :  11 ,0 0 0 0

X  -M a c c e l:  |0 ,Qüü0

I  -M s f :  11,59+4 § [

^  N e x t I Î J ,  In s e r t ^ D e l e t e . . .  |

Id e n t i f ic a t io n | P h a s e  n o . | S ta r t  fr o m | C a lcu la tio n | L o a d in g  in p u t | T im e | W a t e r | F irs t | L a s t  |

In itia l p h a s e 0 0 N/A N /A  0 r0 0 . . . 0 0 0

< P h a s e  1 > 1 0 P la s tic S t a g e d  c o n s tru c t io n  0 ,0 0  . . . 1 1 4

y/  < P h a s e  2 > 2 1 P N / c  r e d u . . . In c r e m e n ta l  m u ltip li... 0 , 0 0 . . . 1 5 1 0 4

napaMeTpu T^a ^=15° c=30 kPa

napaMeTpu T^a ^=25° c=10 kPa
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” 2 Plaxis 8.2 Calculations - V600+200 fi25 ce20.plx liini
File Edit View Calculate Help

H O T  KWTl IÎW

Input Output Curij & R Output..

G e n e ra l  | P a r a m e t e r s  M u ltip lie rs  | P r e v ie w  |

S h o w

(•  | n p u t v a lu e s !

(** R e a c h e d  v a lu e s

In c r e m e n ta l  m u ltip liers

|n/aM disp :

M Io a d A :

M Ioad B :

M w e ig h t :

M a c ce l:

M s f :

|n /a  

|n/T

TU
"51
H

In/a 
|n/a"

1 ]u
I

T o ta l m u ltip liers

I  -M d isp : 1 ,0 0 0 0  _ i ]

£  -M Io a d A :

£  -M loadB : _ t ]

£  -M w e ig h t: _é J

I  -M a c ce l:

£  -M s f:

i f .  N e x t In s e r t  | ^ D e l e t e . . .

Id e n t i f ic a t io n | P h a s e  n o . | S ta r t  fr o m | C a lcu la tio n j L o a d in g  in p u t | T im e | W a t e r | F irs t | L a s t  |

In itia l p h a s e 0 0 N/A N /A  0 , 0 0 . . . 0 0 0

i/  < P h a s e  1 > 1 0 P la s tic S t a g e d  c o n s tru c t io n  0 , 0 0 . . . 1 1 11

-?f < P h a s e  2 > 2 1 Phi/c r e d u . . In c r e m e n ta l  m u ltip li... 0 , 0 0 . . . 1 12 1 11

A

napaMeTpu T^a ^=25° c=20 kPa

2  P la x is  8 .2  C a l c u la t i o n s  -  V 6 0 0 + 2 0 0  R 2 5  c e 3 0 . p l x

F i le  E d it  V i e w  C a l c u la t e  H e lp

ISS® »SSW* ISÏSW
TS iSS t*3S
Input Output Curve-;

•t >  O u t p u t . ..

G e n e ra l  | P a r a m e t e r s  M u ltip lie rs  | P r e v ie w  |

S h o w

14 | n p u t v a lu e s j 

R e a c h e d  v a lu e s

In c r e m e n ta l  m u ltip liers

|n /AM d isp :

M Io a d A :

M loa dB :

M w e ig h t :

M a c c e l:

M s f :

|n/ T
f i jr

Ï Ï
U
ü

|n/a"
|n / Ä  
|o, 1000

T o ta l  m u ltp lie rs

£  -M d isp : 11.0 0 0 0  l ^ f

£  -M Io a d A : 11 ,0 0 0 0

£  -M loa dB : 11 ,0 0 0 0

£  -M w e ig h t :  11 ,0 0 0 0  p\

£  -M a c ce l:  1 0 ,00 0 0

£  -M s f:

■ft
13

11.4719

11 .m

N e x t In s e r t  | ^ D e l e t e . . .

Id e n t i f ic a t io n | P h a s e  n o . | S t a r t  fr o m | C a lcu la tio n | L o a d in g  in p u t 1 T im e | W a t e r | F irs t I L a s t

In itia l p h a s e 0 0 N /A N /A 0 ,0 0  . . . 0 0 Q

'z f  < P h a s e  1 > 1 0 P la s tic S t a g e d  c o n s tru c t io n 0 ,0 0  . . . 1 1 3

t/  < P h a s e  2 > 2. 1 Ph i/c r e d u .. . In c r e m e n ta l  m u ltip li.. . 0 ,0 0  . . . 1 9 108

A

napaMeTpu T^a ^=25° c=30 kPa

- 22 -



“S Plaxis 8.2 Calculations - V600+200 fi35 celO.plx
File Edit View Calculate Help
Iiro 1SK5¿a ¡a Tt
Input Output Cum &  H  (É3 =<> Output..

G e n e ra l  | P a r a m e t e r s  M u ltip lie rs  | P r e v ie w  ]

- S h o w -

(•  | n p u t v a lu e s ! 

R e a c h e d  v a lu e s

In c r e m e n ta l  m u ltip liers

|n /aM disp :

M lo a d A :

M loa dB :

M w e ig h t :

M a c c e l:

M s f :

|Ñ/Á”
N/A

I

N/A

[Ñ/Á-
m
I

T o ta l m u ltip liers

Z  -M d isp :

I  -M lo a d A : 1 ,0 0 0 0

I  -M loadB : _ t )

r  -M w e ig h t :
- * J

I  -M a c ce l: _ c j

I -M s f: 1 ,2 8 5 0

N e x t In s e r t  | ^ D e l e t e . . .

Id e n t i f ic a t io n 1 P h a s e  n o . 1 S t a r t  fr o m 1 C a lcu la t io n  | L o a d in g  in p u t | T im e 1 W a t e r 1 F irs t 1 L a s t  1

In itia l p h a s e 0 0 N /A  N / A  0 , 0 0 . . . 0 0 0

's f  < P h a s e  1 > 1 0 P la s t ic  S t a g e d  c o n s tru c t io n  0 , 0 0 . . . 1 1 2 7

y f  < P h a s e  2 > 2 1 Phi/c r e d u . . .  In c r e m e n ta l  m u ltip li... 0 , 0 0 . . . 1 2 8 1 2 7

á

napaMeTpu T^a ^=35° c=10 kPa

2  P la x is  8 .2  C a l c u la t i o n s  -  V 6 0 0 + 2 0 0  f B 5  c e 2 0 . p l x m£3ml

File Edit View Calculate Help
usara isTOT) +  +  +

ran b  ¿ a  i î r j â &  H ■t >  O u t p u t . ..
Input Output Cumes +  +  +

G e n e ra l  | P a r a m e t e r s  M u ltip liers  | P r e v ie w  |

rshow—
(*  | n p u t v a lu e s !

C  R e a c h e d  v a lu e s

In c r e m e n ta l  m u ltip liers  

M d isp : |n/A \t\

M lo a d A :
i n

M loadB :

M w e ig h t :
i n

M a c ce l:
¡ i l

M s f: |o, 1 0 0 0  | _ tj

T o ta l m u ltip lier s —

I  -M disp: i j j

I  -M lo a d A : i _ t j

I  -M loadB : i ^ j

?  -M w e ig h t :

Y -M a c ce l: ¡ i j

I  -M s f: 11 ,37 4 9

^  N e x t 1 * I n s e r t  | ^ D e l e t e . . .

Id e n t i f ic a t io n j P h a s e  n o . 1 S ta r t  fr o m 1 C a lcu la tio n 1 L o a d in g  m p u t j T im e 1 W a t e r 1 F irs t 1 L a s t  1

In itia l p h a s e 0 0 N/A N /A  0 , 0 0 . . . 0 0 0

?/  < P h a s e  1 > 1 0 P la s tic S t a g e d  c o n s tru c t io n  0 ,0 0  . . . 1 1 2 2

y/ < P h a s e  2 > 2 1 Phi/c r e d u . . . In c r e m e n ta l  m u ltip li.. . 0 ,0 0  . . . 1 2 3 1 2 2

A

napaMeTpu T^a ^=35° c=20 kPa
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™ PI axis 8.2 Calculations - V600+200 fi35 ce30.plx
File Edit View Calculate Help

Input Output Curves H  â, ■O Output..

G e n e ra l  | P a r a m e t e r s  M u ltip fiers  | P r e v ie w  ]

[“Show
| n p u t v a lu e s ! 

R e a c h e d  v a lu e s

In c r e m e n ta l  m u ltip liers  

M d isp : |n /A j _ t ]

M lo a d A :
i l l

M loa dB : ! ^ j

M w e ig h t:
1 1 ]

M a c ce l:
¡ 1 ]

M s f : l o . i o o o

T o ta l m u ltip liers

Z  -M d isp : 1 ,0 0 0 0  _ c j

I  -M lo a d A :

I  -M loadB :

T  -M w e ig h t :
- è ]

Z  -M a cce l: _ c j

I -M s f:

. N e x t In s e r t  | ^  D e l e t e . .

Id e n t i f ic a t io n | P h a s e  n o . | S t a r t  fro m | C a lcu la tio n | L o a d in g  in p u t | T im e | W a t e r | F irs t | L a s t  |

In itia l p h a s e 0 0 N/A N/A 0 r0 0  .. 0 0 0

's/ < P h a s e  1 > 1 0 P la s tic S t a g e d  c o n s tru c t io n 0 ,0 0  .. 1 1 23

< P h a s e  2 > 2 1 Phi/c r e d u .. . In c r e m e n ta l  m u ltip ii. . . 0 ,0 0  . . . 1 2 4 123

napaMeTpu T^a ^=35° c=30 kPa
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nPHÆOr 5 : H3Bogu u3 npopanyHa CTaôû HOCTu KoeuHa
5.1 nporpaM SLIDE -  MeToga rpaHUHHe paBHOTe^e

18 20 22 24

napaMeTpu u yonoBu: ^=25° c=10 kPa q=0 kN/m , CTaTUHKu yc^OBu, npuMeHa FS

napaMeTpu u yonoBu: ^=25° c=10 kPa q=0 kN/m , craTUHKu yc^OBu, npuMeHa nK

- 25 -



napaMeTpu u ycnoBu: ^=25° c=10 kPa q=0 kN/m , pagHu ycnoBu, npuMeHa FS

1.000

1 .5 0 0  

2.000

2 .5 0 0

3 .0 0 0

3 .5 0 0

4 .0 0 0

4 .5 0 0

5 .0 0 0

5 .5 0 0

I 6.000+

10 12 18 20 22 24

napaMeTpu u ycnoBu: ^=25° c=10 kPa q=0 kN/m , pagHu ycnoBu, npuMeHa nK

- 26 -



4 m  -2 O 2 4 6 8 10 12 14 16 18 20 22 242
napaMeTpu u yc^OBu: ^=25° c=10 kPa q=0 kN/m , ceu3MUHKu yc^OBu, npuMeHa FS

-4 m -2 0 2 4 6 8 10 12 14 16 18 20 22 24 202
napaMeTpu u yc^OBu: ^=25° c=10 kPa q=0 kN/m , ceu3MunKu yc^OBu, npuMeHa nK

- 27 -



napaMeTpu u ycnoBu: ^=25° c=10 kPa q=5 kN/m , pagHu ycnoBu, npuMeHa nK
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napaMeTpu u ycnoBu: ^=25° c=10 kPa q=20 kN/m , craTunKu ycnoBu, npuMeHa FS

napaMeTpu u ycnoBu: ^=25° c=10 kPa q=20 kN/m , craTunKu ycnoBu, npuMeHa nK

- 29 -



5.2 nporpaM PLAXIS -  MeToga KOHanHHx e êMeHaTa

I Plaxis 8.2 Calculations - Kos5 25 10 O.plx h-' biad
File Edit View Calculate Help

Input Output Curves & 0 =*> Output...

G e n e ra l  ] P a r a m e t e r s  M u ltip liers  | P r e v ie w  |

"Show —
| n p u t v a lu e s

In c r e m e n ta l  m u ltip liers  -  

M d isp : In /A

M lo a d A :
i n

M Ioad B : n
M  w e ig h t : n
M a c ce l: n
M sf: |o, 1000  t j

T o ta l  m u lbp liers

X  -M d isp : |l,0000
I  - M b a d A :

I  -M Ioad B :

T  -M w e ig h t :

I  -M a c ce l:

I  -M s f:

i  
TU

1,0000 TU
1.0000
0,0000 13
1 ,5 3 3 0 i

Ip .  N e x t 1 ^ In s e r t  | ^ ■ D e l e t e . . .

Id e n t i f ic a t io n \ P h a s e  n o . j S ta r t  fro m | C a lcu la tio n | L o a d in g  in p u t | T im e | W a t e r | F irs t 1 L a s t  |
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nPHÆOr 6: H3BOAH H3 npopanyHa 3ugoBa 

6.1 p̂aBHTâ HOHH 3HAOBH
Gravity wall analysis 

Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -2.10 4.00
5 -2.10 3.00
6 -1.10 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 6.90 m2.

Basic soil parameters__________________________________

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

§
n

1 P2 ° ° 25.00 0.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P2
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 0,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2 » 0 o

Terrain profile
Terrain behind the structure is flat.
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Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
55.31

-1.78
-1.33

165.60
16.56

1.21
2.10

1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 234.46 kNm/m
Overturning moment Movr = 73.74 kNm/m

Safety factor = 3.18 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 84.95 kN/m 
Active horizontal force Hact = 55.29 kN/m

Safety factor = 1.54 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 30.55 kNm/m
Normal force N = 182.17 kN/m
Shear force Q = 55.29 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
55.31

-1.78
-1.33

165.60
16.56

1.21
2.10

1.000
1.350

Verification of complete wall

- 35 -



Check for overturning stability
Resisting moment Mres = 246.63 kNm/m
Overturning moment Movr = 99.54 kNm/m

Safety factor = 2.48 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 87.65 kN/m 
Active horizontal force Hact = 74.64 kN/m

Safety factor = 1.17 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 50.27 kNm/m
Normal force N = 187.97 kN/m
Shear force Q = 74.64 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 30.55 182.17 55.29 0.17 103.24
2 50.27 187.97 74.64 0.27 120.10

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 267.4 mm
Maximum allowable eccentricity ealw = 693.0 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 120.10 kPa
Bearing capacity of foundation soil Rd = 200.00 kPa
Safety factor = 1.67 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Gravity wall analysis

Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -3.00 4.00
5 -3.00 3.00
6 -1.80 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 10.20 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu § 
□ [kPa] [kN/m3] [kN/m3] [‘

1 P2 o - " 25.00 0.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P2
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 0,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2 o a »

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.
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Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 

[kN/m2] [kN/m2]
Ord.x Length 
x [m] l [m]

Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.82 244.81 1.69 1.000
Active pressure 55.31 -1.33 16.56 3.00 1.000
Surch.1 - surface 27.65 -2.00 8.28 3.00 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 489.25 kNm/m
Overturning moment Movr = 129.04 kNm/m

Safety factor = 3.79 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 125.74 kN/m 
Active horizontal force Hact = 82.93 kN/m

Safety factor = 1.52 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 44.26 kNm/m
Normal force N = 269.66 kN/m
Shear force Q = 82.93 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.82 244.81 1.69 1.000
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Name Fhor
[kN/m]

App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Active pressure 
Surch.1 - surface

55.31
27.65

-1.33
-2.00

16.56
8.28

3.00
3.00

1.350
1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 519.06 kNm/m
Overturning moment Movr = 182.50 kNm/m

Safety factor = 2.84 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 130.38 kN/m 
Active horizontal force Hact = 116.12 kN/m

Safety factor = 1.12 > 1.10
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 82.82 kNm/m
Normal force N = 279.60 kN/m
Shear force Q = 116.12 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment
[kNm/m]

Norm. force Shear Force Eccentricity Stress 
[kN/m] [kN/m] [m] [kPa]

1
2

44.26
82.82

269.66
279.60

82.93
116.12

0.16
0.30

100.93
116.13

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 296.2 mm
Maximum allowable eccentricity ealw = 990.0 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 116.13 kPa
Bearing capacity of foundation soil Rd = 200.00 kPa
Safety factor = 1.72 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Gravity wall analysis

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -0.90 4.00
5 -0.90 3.00
6 -0.40 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 2.85 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

s
n

1 P2
O o °

25.00 10.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name r. „  Type j  v OCR Kr Pattern ^
calculation [° [-] [-] [-]

1 P2
O 0 »

cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20o00 33/mN/k

Stress-state : effective
Angle of internal friction : j ef = 25o00 o

Cohesion of soil : cef = 0o 0 o aPk

Angle of friction struc.-soil : s = 16,67 o
Soil : cohesive
Poisson's ratio : V = 0o30
Saturated unit weight : gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2 ° ° =
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Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1

Terrain profile
Terrain behind the structure is flat.

Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
21.45

-1.74
-0.83

68.40
6.42

0.52
0.90

1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 41.66 kNm/m 
Overturning moment Movr = 17.81 kNm/m

Safety factor = 2.34 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 41.26 kN/m 
Active horizontal force Hact = 21.44 kN/m

Safety factor = 1.92 > 1.10
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 9.82 kNm/m
Normal force N = 74.82 kN/m
Shear force Q = 21.44 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.74 68.40 0.52 1.000
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Name Fhor
[kN/m]

App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Active pressure 21.45 -0.83 6.42 0.90 1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 43.68 kNm/m 
Overturning moment Movr = 24.05 kNm/m

Safety factor = 1.82 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 41.03 kN/m 
Active horizontal force Hact = 28.95 kN/m

Safety factor = 1.42 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 15.04 kNm/m 
Normal force N = 77.07 kN/m 
Shear force Q = 28.95 kN/m 
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 9.82 74.82 21.44 0.13 117.38
2 15.04 77.07 28.95 0.20 151.25

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 195.2 mm
Maximum allowable eccentricity ealw = 297.0 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 151.25 kPa
Bearing capacity of foundation soil Rd = 250.00 kPa
Safety factor = 1.65 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Gravity wall analysis

Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -1.45 4.00
5 -1.45 3.00
6 -0.70 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 4.68 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu 8 
□ [kPa] [kN/m3] [kN/m3] [‘

1 P2 „ ° “ “ 25.00 10.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name Pattern Type j  v OCR Kr 
calculation [° [-] [-] [-]

1 P2
O 0 “ cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20,00 7T / m CO

Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 10,00 aPk

Angle of friction struc.-soil : 8 = 16,67 o

Soil : cohesive
Poisson's ratio : V = 0,30
Saturated unit weight : gsat = 21,00 33/mN/k

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2
° o
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Water influence
Ground water table is located below the structure.

Terrain profile
Terrain behind the structure is flat.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 Ord.x Length 

[kN/m2] [kN/m2] x [m] l [m]
Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.76 112.20 0.84 1.000
Active pressure 21.45 -0.83 6.42 1.45 1.000
Surch.1 - surface 20.68 -1.51 8.28 1.45 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 115.49 kNm/m
Overturning moment Movr = 49.02 kNm/m

Safety factor = 2.36 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 69.65 kN/m 
Active horizontal force Hact = 42.12 kN/m

Safety factor = 1.65 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 25.54 kNm/m
Normal force N = 126.91 kN/m
Shear force Q = 42.12 kN/m
Overall check - WALL is SATISFACTORY
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Verification No. 2
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.76 112.20 0.84 1.000
Active pressure 21.45 -0.83 6.42 1.45 1.350
Surch.1 - surface 20.68 -1.51 8.28 1.45 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 124.75 kNm/m
Overturning moment Movr = 70.86 kNm/m

Safety factor = 1.76 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 70.24 kN/m 
Active horizontal force Hact = 59.96 kN/m

Safety factor = 1.17 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 42.75 kNm/m
Normal force N = 133.30 kN/m
Shear force Q = 59.96 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 25.54 126.91 42.12 0.20 121.16
2 42.75 133.30 59.96 0.32 164.87

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 320.7 mm
Maximum allowable eccentricity ealw = 478.5 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 164.87 kPa
Bearing capacity of foundation soil Rd = 250.00 kPa
Safety factor = 1.52 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Gravity wall analysis

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -0.45 4.00
5 -0.45 3.00
6 -0.15 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.35 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

s
n

1 P2 . \ ° 25.00 20.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name r. „  Type j  v OCR Kr Pattern ^
calculation [° [-] [-] [-]

1 P2 ’ „ ° » ° cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20,00 7T / m CO

Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 20,00 aPk

Angle of friction struc.-soil : s = 16,67 o

Soil : cohesive
Poisson's ratio : V = 0,30
Saturated unit weight : gsat = 21,00 33/mN/k

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2 ° »  °  »

- 46 -



Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1

Terrain profile
Terrain behind the structure is flat.

Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
3.33

-1.67
-0.33

32.40
1.00

0.27
0.45

1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 9.09 kNm/m 
Overturning moment Movr = 1.09 kNm/m

Safety factor = 8.33 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 24.57 kN/m 
Active horizontal force Hact = 3.33 kN/m

Safety factor = 7.38 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = -0.49 kNm/m
Normal force N = 33.40 kN/m
Shear force Q = 3.33 kN/m
Overall check - WALL is SATISFACTORY
Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
3.33

-1.67
-0.33

32.40
1.00

0.27
0.45

1.000
1.350

Verification of complete wall
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Check for overturning stability
Resisting moment Mres = 9.25 kNm/m 
Overturning moment Movr = 1.47 kNm/m

Safety factor = 6.28 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 24.73 kN/m 
Active horizontal force Hact = 4.50 kN/m

Safety factor = 5.50 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = -0.18 kNm/m
Normal force N = 33.75 kN/m
Shear force Q = 4.50 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 -0.49 33.40 3.33 0.00 74.23
2 -0.18 33.75 4.50 0.00 75.01

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 0.0 mm
Maximum allowable eccentricity ealw = 148.5 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 75.01 kPa
Bearing capacity of foundation soil Rd = 300.00 kPa
Safety factor = 4.00 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Gravity wall analysis

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -0.60 4.00
5 -0.60 3.00
6 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.95 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

s
n

1 P2 1 „ ° ° » 25.00 20.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name r. „  Type j  v OCR Kr Pattern ^
calculation [° [-] [-] [-]

1 P2 ° “ o cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20,00 7T / m CO

Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 20,00 aPk

Angle of friction struc.-soil : s = 16,67 o

Soil : cohesive
Poisson's ratio : V = 0,30
Saturated unit weight : gsat = 21,00 33/mN/k

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2
O . O
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Water influence
Ground water table is located below the structure.

Terrain profile
Terrain behind the structure is flat.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 Ord.x Length 

[kN/m2] [kN/m2] x [m] l [m]
Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.77 46.80 0.35 1.000
Active pressure 3.33 -0.33 1.00 0.60 1.000
Surch.1 - surface 10.25 -0.77 8.28 0.60 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 21.77 kNm/m
Overturning moment Movr = 8.97 kNm/m

Safety factor = 2.43 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 35.27 kN/m 
Active horizontal force Hact = 13.57 kN/m

Safety factor = 2.60 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 4.03 kNm/m
Normal force N = 56.08 kN/m
Shear force Q = 13.57 kN/m
Overall check - WALL is SATISFACTORY
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Verification No. 2
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.77 46.80 0.35 1.000
Active pressure 3.33 -0.33 1.00 0.60 1.350
Surch.1 - surface 10.25 -0.77 8.28 0.60 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 24.46 kNm/m 
Overturning moment Movr = 13.30 kNm/m

Safety factor = 1.84 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 35.61 kN/m 
Active horizontal force Hact = 19.86 kN/m

Safety factor = 1.79 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 7.01 kNm/m
Normal force N = 60.57 kN/m
Shear force Q = 19.86 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 4.03 56.08 13.57 0.07 122.92
2 7.01 60.57 19.86 0.12 164.33

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 115.7 mm
Maximum allowable eccentricity ealw = 198.0 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 164.33 kPa
Bearing capacity of foundation soil Rd = 300.00 kPa
Safety factor = 1.83 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Gravity wall analysis

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -0.40 4.00
5 -0.40 3.00
6 -0.10 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.15 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

s
n

1 P2
o o o

25.00 30.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name r. „  Type j  v OCR Kr Pattern ^
calculation [° [-] [-] [-]

1 P2
o 0 ■> cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20,00 kN/m3
Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 30,00 aPk

Angle of friction struc.-soil : s = 16,67 o
Soil : cohesive
Poisson's ratio : V = 0,30
Saturated unit weight : gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2
"
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Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to theory of limit states with reduction of input parameters.

Coeff. of reduction of internal frict.angle
Coeff. of reduction of cohesion
Coefficient of reduction of Poisson's ratio
Reduction coeff. of spec.weight behind construction
Reduction coeff. of spec.weight in front of construction
Coefficient of overall construction stability
Coeff. gmf reduces tangent of angle of internal friction f .

gmf = 1.40
gmc = 1.40
gmv = 1.00
Tmg = 1.00
Tmg = 1.00
gs = 1.00

Verification No. 1
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Active pressure

0.00
5.61

-1.61
-0.37

27.60
1.22

0.24
0.40

1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 7.09 kNm/m 
Overturning moment Movr = 2.08 kNm/m 
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 17.05 kN/m 
Active horizontal force Hact = 5.61 kN/m
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 0.75 kNm/m
Normal force N = 28.82 kN/m
Shear force Q = 5.61 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
|Name Fhor App.Pt. F vert App.Pt. Design |
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[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.61 27.60 0.24 1.000
Active pressure 5.61 -0.37 1.22 0.40 1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 7.26 kNm/m 
Overturning moment Movr = 2.80 kNm/m 
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 16.27 kN/m 
Active horizontal force Hact = 7.57 kN/m
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 1.39 kNm/m
Normal force N = 29.25 kN/m 
Shear force Q = 7.57 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 0.75 28.82 5.61 0.03 82.86
2 1.39 29.25 7.57 0.05 95.97

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 47.6 mm
Maximum allowable eccentricity ealw = 132.0 mm 
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 95.97 kPa
Bearing capacity of foundation soil Rd = 250.00 kPa 
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Input data
Material of structure
Unit weight g = 24.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Gravity wall analysis

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.00
3 0.00 4.00
4 -0.25 4.00
5 -0.25 3.00
6 -0.10 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 0.77 m2.

Basic soil parameters

No. Name Pattern jef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

s
n

1 P2 O o 25.00 30.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name r. „  Type j  v OCR Kr Pattern ^
calculation [° [-] [-] [-]

1 P2 ° » -
cohesive - 0.30 - -

Soil parameters
P2
Unit weight : g = 20,00 kN/m3
Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 30,00 aPk

Angle of friction struc.-soil : s = 16,67 o
Soil : cohesive
Poisson's ratio : V = 0,30
Saturated unit weight : gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P2
O o O
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Water influence
Ground water table is located below the structure.

Terrain profile
Terrain behind the structure is flat.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 Ord.x Length 

[kN/m2] [kN/m2] x [m] l [m]
Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037) 
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.71 18.60 0.15 1.000
Active pressure 0.00 -4.00 0.00 0.25 1.000
Surch.1 - surface 0.77 -0.16 8.28 0.25 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 4.80 kNm/m 
Overturning moment Movr = 0.12 kNm/m

Safety factor = 39.40 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 20.03 kN/m 
Active horizontal force Hact = 0.77 kN/m

Safety factor = 26.01 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = -1.32 kNm/m 
Normal force N = 26.88 kN/m 
Shear force Q = 0.77 kN/m
Overall check - WALL is SATISFACTORY
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Verification No. 2
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.71 18.60 0.15 1.000
Active pressure 0.00 -4.00 0.00 0.25 1.350
Surch.1 - surface 0.77 -0.16 8.28 0.25 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 5.83 kNm/m 
Overturning moment Movr = 0.18 kNm/m

Safety factor = 31.93 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 21.96 kN/m 
Active horizontal force Hact = 1.16 kN/m

Safety factor = 18.99 > 1.10
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = -1.78 kNm/m 
Normal force N = 31.02 kN/m 
Shear force Q = 1.16 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment
[kNm/m]

Norm. force Shear Force Eccentricity Stress 
[kN/m] [kN/m] [m] [kPa]

1
2

-1.32
-1.78

26.88
31.02

0.77
1.16

0.00
0.00

107.56
124.12

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 0.0 mm
Maximum allowable eccentricity ealw = 82.5 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 124.12 kPa
Bearing capacity of foundation soil Rd = 200.00 kPa
Safety factor = 1.61 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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6.2 K0H30^HH apMHpaHO-ÔeTOHCKH 3HAOBH

Cantilever wall analysis 

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 2.00 3.40
4 2.00 4.00
5 -0.40 4.00
6 -0.40 3.40
7 -0.40 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 2.80 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef cef g gsu
□ [kPa] [kN/m3] [kN/m3]

§
n

1 P » „ 25.00 0.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 0,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils
Layer

No. r , Assigned soil 
[m]

Pattern

1 - P °

Terrain profile
Terrain behind the structure is flat.
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Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.27 70.02 0.71 1.000
Weight - earth wedge 0.00 -1.65 62.79 1.07 1.000
Active pressure 62.22 -1.38 77.88 1.73 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 251.52 kNm/m
Overturning moment Movr = 85.64 kNm/m

Safety factor = 2.94 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 98.24 kN/m 
Active horizontal force Hact = 62.22 kN/m

Safety factor = 1.58 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 86.97 kNm/m
Normal force N = 210.68 kN/m
Shear force Q = 62.22 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 0.00 -1.27 70.02 0.71 1.000
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Name Fhor
[kN/m]

App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - earth wedge 
Active pressure

0.00
62.22

-1.65
-1.38

62.79
77.88

1.07
1.73

1.000
1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 298.60 kNm/m
Overturning moment Movr = 115.62 kNm/m

Safety factor = 2.58 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 110.95 kN/m 
Active horizontal force Hact = 84.00 kN/m

Safety factor = 1.32 > 1.10
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 102.58 kNm/m
Normal force N = 237.94 kN/m
Shear force Q = 84.00 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 86.97 210.68 62.22 0.41 133.79
2 102.58 237.94 84.00 0.43 154.70

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 431.1 mm
Maximum allowable eccentricity ealw = 792.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 154.70 kPa
Bearing capacity of foundation soil Rd = 235.00 kPa
Safety factor = 1.52 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 2.80 3.40
4 2.80 4.00
5 -0.50 4.00
6 -0.50 3.40
7 -0.50 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 3.68 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef cef g gsu § 
n [kPa] [kN/m3] [kN/m3] [°

1 P
o u

25.00 0.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 0,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P
°  0 '3 „

Terrain profile
Terrain behind the structure is flat.

Water influence
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Ground water table is located below the structure.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 

[kN/m2] [kN/m2]
Ord.x Length 
x [m] l [m]

Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.22 92.02 1.00 1.000
Weight - earth wedge 0.00 -1.94 116.75 1.47 1.000
Active pressure 62.26 -1.38 78.24 2.62 1.000
Surch.1 - surface 31.74 -2.04 44.56 1.61 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 541.22 kNm/m
Overturning moment Movr = 150.52 kNm/m

Safety factor = 3.60 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 154.62 kN/m 
Active horizontal force Hact = 94.01 kN/m

Safety factor = 1.64 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 156.45 kNm/m
Normal force N = 331.57 kN/m
Shear force Q = 94.01 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
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Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.22 92.02 1.00 1.000
Weight - earth wedge 0.00 -1.94 116.75 1.47 1.000
Active pressure 62.26 -1.38 78.24 2.62 1.350
Surch.1 - surface 31.74 -2.04 44.56 1.61 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres _ 648.93 kNm/m
Overturning moment Movr = 212.90 kNm/m

Safety factor = 3.05 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 177.77 kN/m 
Active horizontal force Hact = 131.67 kN/m

Safety factor = 1.35 > 1.10
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 193.08 kNm/m
Normal force N = 381.24 kN/m
Shear force Q = 131.67 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 156.45 331.57 94.01 0.47 140.70
2 193.08 381.24 131.67 0.51 166.67

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 506.5 mm
Maximum allowable eccentricity ealw = 1089.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 166.67 kPa
Bearing capacity of foundation soil Rd = 255.00 kPa
Safety factor = 1.53 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 1.20 3.40
4 1.20 4.00
5 -0.30 4.00
6 -0.30 3.40
7 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.92 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

§
n

1 P 25.00 10.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 10,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P ° „

Terrain profile
Terrain behind the structure is flat.

Water influence
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Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.36 48.02 0.43 1.000
Weight - earth wedge 0.00 -1.23 22.60 0.70 1.000
Active pressure 37.46 -1.12 47.26 1.03 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 85.25 kNm/m 
Overturning moment Movr = 41.83 kNm/m

Safety factor = 2.04 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 62.33 kN/m 
Active horizontal force Hact = 37.46 kN/m

Safety factor = 1.66 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 45.01 kNm/m
Normal force N = 117.88 kN/m
Shear force Q = 37.46 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Weight - earth wedge

0.00
0.00

-1.36
-1.23

48.02
22.60

0.43
0.70

1.000
1.000
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Name Fhor
[kN/m]

App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Active pressure 37.46 -1.12 47.26 1.03 1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 102.29 kNm/m
Overturning moment Movr = 56.46 kNm/m

Safety factor = 1.81 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 69.50 kN/m 
Active horizontal force Hact = 50.57 kN/m

Safety factor = 1.37 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 55.01 kNm/m
Normal force N = 134.42 kN/m
Shear force Q = 50.57 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 45.01 117.88 37.46 0.38 160.01
2 55.01 134.42 50.57 0.41 197.13

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 409.2 mm
Maximum allowable eccentricity ealw = 495.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 197.13 kPa
Bearing capacity of foundation soil Rd = 300.00 kPa
Safety factor = 1.52 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 1.80 3.40
4 1.80 4.00
5 -0.40 4.00
6 -0.40 3.40
7 -0.40 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 2.68 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

§
n

1 P ° ° o » 25.00 10.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 10,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P ° - —

Terrain profile
Terrain behind the structure is flat.

Water influence
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Ground water table is located below the structure.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 

[kN/m2] [kN/m2]
Ord.x Length 
x [m] l [m]

Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.31 67.02 0.64 1.000
Weight - earth wedge 0.00 -1.54 50.86 1.00 1.000
Active pressure 40.85 -1.26 52.58 1.64 1.000
Surch.1 - surface 27.09 -1.75 38.43 1.30 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 230.09 kNm/m
Overturning moment Movr = 98.72 kNm/m

Safety factor = 2.33 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 109.98 kN/m 
Active horizontal force Hact = 67.94 kN/m

Safety factor = 1.62 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 98.44 kNm/m
Normal force N = 208.88 kN/m
Shear force Q = 67.94 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
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Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.31 67.02 0.64 1.000
Weight - earth wedge 0.00 -1.54 50.86 1.00 1.000
Active pressure 40.85 -1.26 52.58 1.64 1.350
Surch.1 - surface 27.09 -1.75 38.43 1.30 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres _ 285.22 kNm/m
Overturning moment Movr = 140.39 kNm/m

Safety factor = 2.03 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 126.70 kN/m 
Active horizontal force Hact = 95.79 kN/m

Safety factor = 1.32 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 126.36 kNm/m
Normal force N = 246.50 kN/m
Shear force Q = 95.79 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 98.44 208.88 67.94 0.47 166.07
2 126.36 246.50 95.79 0.51 209.77

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 512.6 mm
Maximum allowable eccentricity ealw = 726.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 209.77 kPa
Bearing capacity of foundation soil Rd = 320.00 kPa
Safety factor = 1.53 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 1.00 3.40
4 1.00 4.00
5 -0.20 4.00
6 -0.20 3.40
7 -0.20 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.40 m2.

Basic soil parameters

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

s
n

1 P » ° o ° 25.00 20.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name
Type j  v OCR Kr Pattern Y

calculation [° [-] [-] [-]

1 P cohesive - 0.30 - -

Soil parameters 
P
Unit weight : g = 20,00 7T / m CO

Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 20,00 aPk

Angle of friction struc.-soil : s = 16,67 o

Soil : cohesive
Poisson's ratio : v = 0,30
Saturated unit weight : gsat = 21,00 33/mN/k

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern
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No.
Layer
[m]

Assigned soil Pattern

1 - P o — '

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Weight - earth wedge 
Active pressure

0.00
0.00

20.80

-1.27
-1.12
-1.11

35.02
15.70
29.05

0.36
0.53
0.80

1.000
1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 44.27 kNm/m 
Overturning moment Movr = 22.99 kNm/m

Safety factor = 1.93 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 47.87 kN/m 
Active horizontal force Hact = 20.80 kN/m

Safety factor = 2.30 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 26.59 kNm/m 
Normal force N = 79.77 kN/m 
Shear force Q = 20.80 kN/m 
Overall check - WALL is SATISFACTORY
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Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Weight - earth wedge 
Active pressure

0.00
0.00

20.80

-1.27
-1.12
-1.11

35.02
15.70
29.05

0.36
0.53
0.80

1.000
1.000
1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 52.46 kNm/m 
Overturning moment Movr = 31.04 kNm/m

Safety factor = 1.69 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 51.46 kN/m 
Active horizontal force Hact = 28.08 kN/m

Safety factor = 1.83 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 32.55 kNm/m 
Normal force N = 89.93 kN/m 
Shear force Q = 28.08 kN/m 
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 26.59 79.77 20.80 0.33 149.47
2 32.55 89.93 28.08 0.36 188.77

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 362.0 mm
Maximum allowable eccentricity ealw = 396.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 188.77 kPa
Bearing capacity of foundation soil Rd = 400.00 kPa
Safety factor = 2.12 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 1.20 3.40
4 1.20 4.00
5 -0.30 4.00
6 -0.30 3.40
7 -0.30 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.92 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

§
n

1 P 25.00 20.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction : 
Cohesion of soil :
Angle of friction struc.-soil : 
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 20,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P ° o ° °

Terrain profile
Terrain behind the structure is flat.

Water influence
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Ground water table is located below the structure.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 

[kN/m2] [kN/m2]
Ord.x Length 
x [m] l [m]

Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.36 48.02 0.43 1.000
Weight - earth wedge 0.00 -1.23 22.60 0.70 1.000
Active pressure 21.99 -1.17 30.92 1.06 1.000
Surch.1 - surface 19.44 -1.28 28.38 0.86 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 93.83 kNm/m 
Overturning moment Movr = 50.56 kNm/m

Safety factor = 1.86 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 73.91 kN/m 
Active horizontal force Hact = 41.43 kN/m

Safety factor = 1.78 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 54.20 kNm/m
Normal force N = 129.93 kN/m
Shear force Q = 41.43 kN/m
Overall check - WALL is SATISFACTORY

Verification No. 2
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Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.36 48.02 0.43 1.000
Weight - earth wedge 0.00 -1.23 22.60 0.70 1.000
Active pressure 21.99 -1.17 30.92 1.06 1.350
Surch.1 - surface 19.44 -1.28 28.38 0.86 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 117.54 kNm/m
Overturning moment Movr = 71.98 kNm/m

Safety factor = 1.63 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 84.01 kN/m 
Active horizontal force Hact = 58.84 kN/m

Safety factor = 1.43 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 70.67 kNm/m
Normal force N = 154.94 kN/m
Shear force Q = 58.84 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 54.20 129.93 41.43 0.42 195.07
2 70.67 154.94 58.84 0.46 263.45

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 456.1 mm
Maximum allowable eccentricity ealw = 495.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 263.45 kPa
Bearing capacity of foundation soil Rd = 400.00 kPa
Safety factor = 1.52 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 0.70 3.40
4 0.70 4.00
5 -0.20 4.00
6 -0.20 3.40
7 -0.20 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.22 m2.

Basic soil parameters

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

s
n

1 P
a u

25.00 30.00 20.00 11.00 16.67

Soil parameters to compute pressure at rest

No. Name
Type j  v OCR Kr Pattern Y

calculation [° [-] [-] [-]

1 P cohesive - 0.30 - -

Soil parameters 
P
Unit weight : g = 20,00 33/mN/k

Stress-state : effective
Angle of internal friction : j ef = 25,00 o

Cohesion of soil : cef = 30,00 aPk

Angle of friction struc.-soil : s = 16,67 o
Soil : cohesive
Poisson's ratio : v = 0,30
Saturated unit weight : gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern
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No.
Layer
[m]

Assigned soil Pattern

1 - P » » o

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

Fvert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Weight - earth wedge 
Active pressure

0.00
0.00
9.30

-1.41
-0.97
-1.05

30.52
7.69

14.60

0.26
0.43
0.61

1.000
1.000
1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 20.05 kNm/m
Overturning moment Movr = 9.80 kNm/m

Safety factor = 2.05 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 36.28 kN/m 
Active horizontal force Hact = 9.30 kN/m

Safety factor = 3.90 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 13.52 kNm/m
Normal force N = 52.81 kN/m
Shear force Q = 9.30 kN/m
Overall check - WALL is SATISFACTORY
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Verification No. 2
Forces acting on construction
Name Fhor

[kN/m]
App.Pt. 
Z [m]

F vert
[kN/m]

App.Pt. 
X [m]

Design
coefficient

Weight - wall 
Weight - earth wedge 
Active pressure

0.00
0.00
9.30

-1.41
-0.97
-1.05

30.52
7.69

14.60

0.26
0.43
0.61

1.000
1.000
1.350

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 23.18 kNm/m 
Overturning moment Movr = 13.22 kNm/m

Safety factor = 1.75 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 37.33 kN/m 
Active horizontal force Hact = 12.56 kN/m

Safety factor = 2.97 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 16.12 kNm/m
Normal force N = 57.92 kN/m
Shear force Q = 12.56 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 13.52 52.81 9.30 0.26 135.93
2 16.12 57.92 12.56 0.28 168.47

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 278.3 mm
Maximum allowable eccentricity ealw = 297.1 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 168.47 kPa
Bearing capacity of foundation soil Rd = 500.00 kPa
Safety factor = 2.97 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Cantilever wall analysis

Input data
Material of structure
Unit weight g = 25.00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25 
Longitudinal steel : B500

Geometry of structure

No.
Coordinate 

X [m]
Depth 
Z [m]

1 0.00 0.00
2 0.00 3.40
3 1.00 3.40
4 1.00 4.00
5 -0.25 4.00
6 -0.25 3.40
7 -0.25 0.00

The origin [0,0] is located at the most upper right point of the wall. 
Wall section area = 1.60 m2.

Basic soil parameters__________________________________

No. Name Pattern j ef
n

cef g gsu
[kPa] [kN/m3] [kN/m3]

§
n

1 P
- u

25.00 30.00 20.00 11.00 16.67

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters 
P
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Soil :
Saturated unit weight :

g = 20,00 kN/m3
effective
j ef = 25,00 °
cef = 30,00 kPa
§ = 16,67 °
cohesionless
gsat = 21,00 kN/m3

Geological profile and assigned soils

No.
Layer
[m]

Assigned soil Pattern

1 - P 0 —

Terrain profile
Terrain behind the structure is flat.

Water influence
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Ground water table is located below the structure.

Inserted surface loads

No.
Surcharge 
new change

Type Name
Mag.1 Mag.2 

[kN/m2] [kN/m2]
Ord.x Length 
x [m] l [m]

Depth 
z [m]

1 YES Surface 20.00 on terrain

Resistance on front face of the structure
Resistance on front face of the structure is not considered.

Analysis settings
Active earth pressure calculation - Coulomb (CSN 730037)
Passive earth pressure calculation - Coulomb 
Standard for concrete structures - EN 1992 1-1 (EC2)
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.10
Safety factor for overturning = 1.10
Factor of safety for bearing capacity = 1.40
The wall is free to move. Active earth pressure is therefore assumed.

Verification No. 1
Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.36 40.02 0.36 1.000
Weight - earth wedge 0.00 -1.12 15.70 0.58 1.000
Active pressure 10.29 -1.13 16.15 0.91 1.000
Surch.1 - surface 13.52 -1.31 25.03 0.70 1.000

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 55.79 kNm/m 
Overturning moment Movr = 29.40 kNm/m

Safety factor = 1.90 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 61.53 kN/m 
Active horizontal force Hact = 23.81 kN/m

Safety factor = 2.58 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 34.18 kNm/m 
Normal force N = 96.90 kN/m 
Shear force Q = 23.81 kN/m 
Overall check - WALL is SATISFACTORY

Verification No. 2
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Forces acting on construction
Name Fhor App.Pt. F vert App.Pt. Design

[kN/m] Z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -1.36 40.02 0.36 1.000
Weight - earth wedge 0.00 -1.12 15.70 0.58 1.000
Active pressure 10.29 -1.13 16.15 0.91 1.350
Surch.1 - surface 13.52 -1.31 25.03 0.70 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mres = 69.70 kNm/m 
Overturning moment Movr = 42.35 kNm/m

Safety factor = 1.65 > 1.00
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hres = 67.92 kN/m 
Active horizontal force Hact = 34.16 kN/m

Safety factor = 1.99 > 1.10 
Wall for slip is SATISFACTORY

Forces acting at the centre of footing bottom
Overall moment M = 44.59 kNm/m
Normal force N = 115.07 kN/m
Shear force Q = 34.16 kN/m
Overall check - WALL is SATISFACTORY

Bearing capacity of foundation soil 
Forces acting at the centre of the footing bottom

Number
Moment Norm. force Shear Force Eccentricity Stress
[kNm/m] [kN/m] [kN/m] [m] [kPa]

1 34.18 96.90 23.81 0.35 177.87
2 44.59 115.07 34.16 0.39 242.05

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e = 387.5 mm
Maximum allowable eccentricity ealw = 412.6 mm
Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Max. stress at footing bottom s = 242.05 kPa
Bearing capacity of foundation soil Rd = 500.00 kPa
Safety factor = 2.07 > 1.40
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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