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Client — loss adjuster — five -~
failures during construction

mm Adequacy of Sl
mm Causes of failures

Remedial proposals

[ Future problems |
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Geology Model Hazard
*Basic and ultra-basic Hydrothermal alteration —
. rocks serpentinization
g)uﬁ?elollte «Shallow burial *Geological contacts —

Tectonically
active

South of
last glacial
maxima

Low grade metamorphism

*Thrusts and shears
*Seismically active
*High K,
*Geologically complex
Uplift

*Cryogenic deposits
*V-shaped valleys
Periglacial

weak
Deep weathering

*\WWeak zones in rock mass
sInstability triggered by
seismic events

oStress relief

eScree slopes - unstable
*Over steepened slopes —
unstable

«Solifluxion
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Geological Survey

*Simple walkover

e Focus on geology — very simplistic
eSome areas of instability identified
e Not linked to construction

mmmm  Site Investigation

eFocussed on structures

*No investigation of instability

=\ery poor core recovery/preservation
*Rock-head proved

< No groundwater monitoring

Geomorphology

*No systematic geomorphological analysis
*No API
*No attempt to understand ongoing processes

mmam Geotechnical Design of Slopes

= Simple circular analysis made

= No link to on going process

= No apparent seismic analysis carried out

= Appeared to have ignored geological report — ongoing instability
» Optimistic parameters

=Poor hydrogeological model
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Neogene deposits opposite CH1+7000 —
Section 1




Typical topography up slope of CH1+7000 —
Neogene deposits




View west along Section 1 from old Kosovo Road




View east along Section 1 from old Kosovo road







Colluvium wedge opposite camp — Reps
junction of Section 1 & 2




Incised Colluvium lobes — Reps junction of
Section 1 & 2
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Old mine workings — tailings dam - Reps







Cut slope approach to tunnel portal
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Loss 1 — movement up-slope adjacent to old Kosovo
Road







Loss 1 — general view of instability
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Bridge 1 from Reps — junction of Section 1
& 2 —Loss 2




Bridge 1 from Reps — junction of Section
& 2 —Loss 2 R115
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Loss 3 — cut slope
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Loss 3 — toe berm to stabilise slope




Future problems — weathered rock — colluvium in cut slopes




Future problems.—
mega rock slide
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s MAIN CONCLUSIONS

el Adequacy of Sl

*No meaningful desk study — no API

e Geomorphological processes not understood or identified
e Intrusive investigation focussed on structures

< No groundwater monitoring

sl Causes of failures

eLoss 1 — reactivation of translational slide — possibly periglacial in origin
eLoss 2 — cut through existing active large slope failure
eLoss 3 — cut slope formed in a failed rock mass — wedge failure

mamaed Remedial proposals

eLoss 1 — not all weak material removed — possible future movement

eLoss 2 — cut back only a short term solution — ongoing instability of landslide not
addressed

eLoss 3 — toe berm solution appears adequate

mummad FUture problems

*No geotechnical risk framework
e Re-activation of relict landslides
e Seismically triggered landslides
e Failures in weathered rock slope




XV1 European Conference on
Soil Mechanics & Geotechnical Engineering

Edinburgh
13 to 17 September 2015

Joinjus in Edinburgh
One of Eur@gme’s truly great cities!

P IF }\}:.

a J
d . _‘t\ L e
e Y .
; ¥

N

x\ \
WWwWW.XVIi-ecsmge-2015.org.uk



	Albania – Kosovo Highway�Nick Koor – Center for Applied Geosciences�University of Portsmouth
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	GEOMORPHOLOGY & GEOLOGY
	Neogene deposits opposite CH1+7000 – Section 1 
	Typical topography up slope of CH1+7000 – Neogene deposits 
	View west along Section 1 from old Kosovo Road
	View east along Section 1 from old Kosovo road
	View east along Section 1 from old Kosovo road
	Colluvium wedge opposite camp – Reps junction of Section 1 & 2
	Incised Colluvium lobes – Reps junction of Section 1 & 2
	Old mine workings - tailings dam at Reps
	Old mine workings – tailings dam - Reps
	Slide Number 31
	Cut slope approach to tunnel portal
	Tunnel portal – start of Section 3
	Section 2 – imbricate stack of thrusts in Gabbro
	Loss 1
	Loss 1 – movement up-slope adjacent to old Kosovo Road
	Loss 1 – tension cracks in fields below works area
	Loss 1 – general view of instability
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Loss 1 – remedial works in progress
	Slide Number 43
	Bridge 1 from Reps – junction of Section 1 & 2 – Loss 2
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66

