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Uvod/Introduction

• Prezentacija prikazuje iskustva u fazi izvođenja na autoputu Kičevo –
Ohrid (≈55 km)/ The presentation shows experiences during the execution 
phase on the Kičevo – Ohrid highway (≈55 km) 

• Stabilnost kosina u slabim anizotropnim stijenama je bio glavni 
problem / Stability of slopes in weak anisotropic rock masses was the 
main issue

• Kosine: 58 (H >30 m; Hmax >100 m) / Cut slopes: 58 (H >30 m; Hmax 
>100 m)

• Litologija: kvarc-sericitni i grafitni škriljci / Lithology: quartz-sericitic 
and graphitic schists

• Stanje stijena: potpuno do jako trošne, lokalno umjereno trošne / 
Rock condition: completely to highly weathered, locally moderately 
weathered (ISRM, 1981a)
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Uvod/Introduction

• Struktura: tektonski poremećene, naborane, povoljna folijacija / 
Structure: tectonically disturbed, folded, favourable foliation

• Kvalitet stijenske mase: vrlo loš do loš / Rock mass quality: very 
poor to poor (Bieniawski 1989; Barton-Bar, 2015)

• Parametri po zonama / Parameters by zones:

▪ Trošne zone: RQD = 0–30%, UCS = 3–5 MPa / Weathered zones: RQD = 0–30%, UCS 
= 3–5 MPa

▪ Umjereno trošne zone: RQD = 30–60%, UCS = 10–15 MPa / Moderately weathered 
zones: RQD = 30–60%, UCS = 10–15 MPa
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Uvod/Introduction
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Uvod/Introduction
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Litologija: kvarc-sericitni i grafitni škriljci 
/ Lithology: quartz-sericitic and graphitic schists
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Metodologija / Methodology
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Metode za procjenu stabilnosti kosina 
/ Methods for slope stability assessment
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Kinematske analize/Kinematical analyses
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Metode za procjenu stabilnosti kosina 
/ Methods for slope stability assessment
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Metodologija modeliranja terena/ Methodology for terrain modelling
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Problemi/ Problems
• Intenzivna erozija nezasticenih kosina/Intensive erosion on 

unprotected slopes
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Problemi/ Problems
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Problemi/ Problems
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Primeri zaštitnih mera
/Examples of applied protective measures

Galerije i privremena zastita pri radu/
Galleries and temporray protection mesaures during 
construction
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Primeri zaštitnih mera
/Examples of applied protective measures

Ankerne konstrukcije i duboko fundiranje on piles/
Anchor structures combined with deep pile foundation
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Primeri zaštitnih mera
/Examples of applied protective measures

Galerije - detalj/
Gallerie detail
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Primeri zaštitnih mera
/Examples of applied protective measures

Duboko fundiranje on piles/
Deep pile foundation
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Antierozivne mjere/
Protection mesaures against erosion
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Neke preporuke/Lessons learned

Busotine na rastojanju oko 30 m/Boreholes distance 
around 30 m

Merode za analizu u zavisnosti od Geotehnicke 
kategorije po EC7/
Suggested methods for analyses in relation with 
Geotechnical category according EC7
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Modifikacija Q-slope za seizmicka podrucja
/Adjusting the Q-slope system in seismically active 

areas 

Predložena zona za stabilne naklone/
Proposed boundary zone for stable slopes with 

seismic influence (kh = 0,2; kv = 0,1)

Neke preporuke/Lessons learned
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Neke preporuke/Lessons learned

Preporucen interaktivni princip suradnje/
Suggested principle for cooperation
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Neke preporuke/Lessons learned

Pazljivi izbor metoda za analizu stabilnosti/
Selection of appropriate method for analyses



STRUČNA PREDAVANJA 2026, SARAJEVO – 28.05.2026. 

UDRUŽENJE INŽENJERA GEOTEHNIČARA U BOSNI I HERCEGOVINI

Zaključci / Conclusions

• Problem izvodjenja kosina u slabim stenskim masama-izuzetan
izazov/

The Execution of Slopes in Weak Rock Masses – An Exceptional 
Challenge.

• Složenost izvođenja kosina dodatno je otežana:
▪ Geološkim neizvjesnostima

▪ Materijalnim neizvjesnostima

▪ Modelskim neizvjesnostima

• The complexity of slope construction is further compounded by:
▪ Geological uncertainties

▪ Material uncertainties

▪ Modeling uncertainties
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Zaključci / Conclusions
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„Ne možemo riješiti naše probleme istim načinom razmišljanja kojim smo ih stvorili.”

„ We cannot solve our problems with the same thinking we used when we created them.”

„Usred svake poteškoće leži prilika.”

“In the middle of every difficulty lies opportunity.”

Albert Einstein (citations listed from AI sources)

„Inženjerstvo je postizanje funkcije uz izbjegavanje neuspjeha, a iskustvo je 
najpouzdaniji učitelj za oboje.”

“Engineering is achieving function while avoiding failure, and experience is the 
most reliable teacher of both.”

Henry Petroski (Engineer & Historian)
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