Appendix 3-2 Slope inspection sheets for Rank C and B
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General Information Sheet

Birr):

Management office Ratnapura
Management number A004-134 Route No A004 Location(m) | 134/15 | to | 134 | Distance | 200 m
Disaster Rock fall Name of Road Landmark latitude N 06°37'20.18" Iongitudel E 080°39'32.17"
Schematic sketch Reporter's name : M. Enokida
Date of report : 24-Sep-12
Recorded Disaster : Rock Fall (Boulder Size).
Failure Type: Rock Fall or Rock Slide (Wedge type slide).
Geological Condition: Weathered Gneiss with dyke rich in feldspar,
Trigger of Failure: (Supposed) Tremendous rainfall + open cracks,
Description Featured Points: At the beginning part, the slope is rich in cracks and thus rock fall may occur.
In contrast, at the ending part, outcrop is rather massive and thus wedge type rock slide can be
supposed.
Supposed countermeasures: For rock fall, ring net can be applied. For rock slide, removal of
unstable part after detailed investigation can be applied.
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Management Number

A004-134

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope enough when it is generated.
susceptible to erosion marked Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None v 0 Potential rockfall and slope failure are partly prevented, or it is partly defended
c - - rockfall v o o > —10
2 high density of cracks and a weak laye  |marked 4 when it is generated. However, it is not enough for the remaining factors.
bl x
% 8 susceptible to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| ) slope failure +0 v
5 fast weathering None 12 are not performed.
-% dip slope of bedding plane It corresponds. v | Max=8 (B)
% o None 8 sum total
ol 3 - - — 66
> S debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked v | Max=6 [History] (C)
g slope is weak. None 4 Level of disaster history point [ check
e instability v There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
. 5 stability 12 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not v/
é None V4 0 get to the road.
2 bare land with minor vagetation | . (D)=MAX(B,C)
» No disaster records
surface condition intermediate (bare - grass-tree) Max=5 Score in evaluation | (B)
mainly structure, mainly tree 5 (©) from cause 66
H=50m Score in evaluation | (C)
E30=H<50m " | from history 0
o 2[15=H<30m v | Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 8 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 66 necessary, regular inspections are needed.
(A)
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Management Number

A004-134

Photo sheet

Date

24-Sep-12

Condition of slope,there are a lot of cracks and floatstones

e

Full view of the slope at the ending side

Mark that comes off rock and fell
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General Information Sheet

Management office Ratnapura
Management number A004-154 Route No A004 Location(m) | 154/7 | to | | Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°42'07.21" Iongitudel E 080°45'18.40"
Schematic sketch Reporter's name : M. Enokida
Date of report : 24-Sep-12

Description

Recorded Disaster : Damage on the pavement such as cracks and subsidence.

Failure Type: Slope failure in the embankment slope, (possible) landslides involving the
foundation of the embankment,.

Geological Condition: Highly Weathered Gneiss, embankment material, (possibly) colluvium or
valley deposit at the foundation of the embankment,

Trigger of Failure: (Supposed) Raise in ground water, changes in the weight balance for the
possible landslide,

Featured Points: It is not yet clear whether there is landslide at the foundation of the
embankment. Thus further investigation and monitoring are required.

According to unconfirmed information, there were some movements at the lower slope under the
gabion wall.

The landform of the valley where the embankment sits on implies existence of small landslides. If
the embankment was put on the head of the possible landslides, the landslide shall start its
movement. There lacks however obious information which supports the movement or existence

Supposed countermeasures: For slope failure in embankment, gentler gradient of slope or
reinforcement by sorts of geotextile. For landslide, further investigation is required to set up
appropriate countermeasures.
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Management Number

A004-154

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
2o talus slope 3 or more correspondences | [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 ) 4
@ 93’_ § clear convex break of slope 2 correspondences out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 3 natural slope enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
%} None 8 Potential rockfall and slope failure are partly prevented, or it is partly defended
c - - rockfall v o o > —10 v
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 susceptible to erosion a little marked Max=12 slope failure There is no countermeasure, or there is not effective even if countermeasures +0
% fast weathering None v 0 are not performed. -
-% dip slope of bedding plane It corresponds. Max=8 (B)
L g None v 0 sum total 51
[0
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked v | Max=6 [History] (C)
g slope is weak. None 4 Level of disaster history point [ check
e instability v There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
. 5 stability 12 There is a history about large fallen rocks and slope failures that gets to v/
§ notable spring waster the road though there is no obstacle to traffic.
3 spring water seepage v | Max=8 There is a history about small fallen rocks and slope failures that did not
é None 4 get to the road.
7 bare land with minor vagetation | ¢/ ) (D)=MAX(B,C)
» No disaster records
surface condition intermediate (bare-grass - tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 51
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
° 2[15=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m v 5 large one. 0
= i270°
Sl45°=i<70° Max=10 [Overall judgement] [Description]
i<45° v/ 5 L
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 51 necessary, regular inspections are needed.
(A)




Management Number A004-154

Photo sheet

Date

24-Sep-12
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Full view of the slope at the ending side
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General Information Sheet

Management office Ratnapura
Management number A004-173 Route No A004 Location(m) | 173/11 to | Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°45'57.67" longitude E 080°51'27.54"
Schematic sketch Reporter's name : M. Enokida
Date of report : 24-Sep-12

Description

Recorded Disaster : Not clear but traces of collapse can be seen.

Failure Type: Slope failure involving residual soil and weathered rock,.
Geological Condition: Residual soil, highly weathered feldspar quartzite,
Trigger of Failure: (Supposed) Rainfall,

Featured Points: Pylons of high-tension cables are located adjacent to the shoulder of the
slope. Thus retrogressive failure from the shoulder may damage the pylons.

Supposed countermeasures: Gentler gradient of slope, or grating crib works and ground
anchors.
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Management Number

A004-173

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % &| eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended x0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
§ less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 susceptible to erosion a little marked v | Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl = ) slope failure | +0 v/
5 fast weathering None 6 are not performed.
-% dip slope of bedding plane It corresponds. v | Max=8 (B)
% g None 8 sum total 66
[0
> o ‘g’ debris on impermeability bedrock marked v
"% 7 The upper part is a hard /the toe of a little marked Max=6 [History] (C)
g slope is weak. None 6 Level of disaster history point [ check
= instability There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable v | Max=12 obstacles to the road traffic after construction of recent measures.
t) 5 stability 6 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
7 bare land with minor vagetation . (D)=MAX(B,C)
. No disaster records
surface condition intermediate (bare-grass-tree) | ¢ | Max=5 Score in evaluation | (B)
mainly structure, mainly tree 3 (©) from cause 66
H=50m Score in evaluation | (C)
o [ > .
5 30=H<50m v from history 0
o 2115=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 12 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 66 necessary, regular inspections are needed.
(A)
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Management Number A004-173

Photo sheet

Date 24-Sep-12
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Condition of slope, a loose sedimentary soil is recorded on the base rock.

Condition of slope, basement rock of dip slope structure
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General Information Sheet

Management office Ratnapura
Management number A004-174 Route No A004 Location(m) | 175/1 | to | 175/3 | Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°45'45.43" Iongitudel E 080°51'48.97"
Schematic sketch Reporter's name : M. Enokida
Date of report : 24-Sep-12

Description

There are 2 slope failure sites in this section, at 175/1 and 175/3; 175/1 is larger.
Recorded Disaster : Not clear but traces of collapse can be seen.

Failure Type: Slope failure involving residual soil and weathered rock,.
Geological Condition: Residual soil, highly weathered rock,

Trigger of Failure: (Supposed) Rainfall,

Featured Points: Slope failure in weathered rock, remarkable gully erosion.

Supposed countermeasures: Gentler gradient of slope, or grating crib works and ground
anchors.
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Management Number

A004-174

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 susceptible to erosion a little marked V' | Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl = ) slope failure | +0 v/
5 fast weathering None 6 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
L g None v 0 sum total 50
[0
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked v | Max=6 [History] (C)
g slope is weak. None 4 Level of disaster history point [ check
= instability v/ There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
t) 5 stability 12 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
7 bare land with minor vagetation | ¢/ . (D)=MAX(B,C)
. No disaster records
surface condition intermediate (bare -grass-tree) Max=5 Score in evaluation | (B)
mainly structure, mainly tree 5 (©) from cause 59
H=50m Score in evaluation | (C)
o [ > .
5 30=H<50m v from history 0
° 2115=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 12 large one. 0
= i=70°
S|45°=i<70° Max=10 [Overall judgement] [Description]
i<45° v/ 5 L
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 59 necessary, regular inspections are needed.
(A)
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Management Number A004-174

Photo sheet

Date 24-Sep-12

Condition of slope, many can confirm the mark of erosion

Full view of the slope from end side

Condition of slope, the slope on the start side is a slope of a steady sedimentary rock
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General Information Sheet

Management office Nuwara Eliya
Management number A005-043 Route No A005 Location(m) | 43/8 | to | 43/9 | Distance | 50 m
Disaster Rock Fall, Rock Slide Name of Road Landmark Tall rock escarpment latitude N 07°03'53.46" Iongitudel E 080°41'23.32"

Schematic sketch
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Reporter's name :

Y Kawamura

Date of report

: 25-Jul-12
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Description

Recorded Disaster : unclear, but small rock falls are confirmed during the site visit.

Failure Type: Rock slide in weathered rock (feldspar quartzite), toppling may occur under this situation.

Geological Condition: Weathered rock rich in vertical open cracks,

Trigger of Failure: (Supposed) Rainfall,

Featured Points: There are two factors for possible hazards; fragile rock property and vertical open cracks.

Feldspar quartzite has relatively poor resistance property against weathering. At the site, outcrops may be seen as
sound and strong. However with a hit of a rock hammer, surface of outcrop can be broken easily with muffled sound.
Vertical cracks filled with clayey soil can be easily detected on site. Open vertical cracks as well.

Supposed countermeasures: Drainage ditches along the shoulder of the slope along with vertical drainage. Fixed
with rock bolts or removal of unstable parts.

Hisrtory New failure Movement/extension
. Rock slide: 5m * 5m * 2m * 3 sites, height form the road: 30m
Estimated
Location map  (Scale: 1:10,000) disaster Supposed area to be damaged: up to a holizontal distance of 100 meters from the road, or up
volume
it : to the flat space under the lower slope.
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¥ 80°41'18.153"E, 7°4'4.093"N
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Management Number

A005-043

Evaluation sheet (rockfall-slope failure)

Evaluator

Y Kawamura

Countermeasures are not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
2o talus slope 3 or more matches [Main check object]  [Countermeasure](B)=(A)+a or (A)x0 A 4
@ 93’_ § clear horseshoe break of slope 2 matches v out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % Ko eroded toe of slope 1 match Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
L2|° overhang. water catchment slope None 2 natural slope enough when it is generated.
vulnerable to erosion marked Potential rockfall and slope failure are moderately prevented, or it is moderately —20
'g less strength with water a little marked v | Max=8 [Main slope disasters] defended when it is generated.
%} None 4 Potential rockfall and slope failure are partly prevented, or it is partly defended
S — rockfall v o o > —10
= dense cracks / weak layers / foliation marked v when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 vulnerable to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl slope failure | ¢ +0 v
5 easy to be weathered None 12 are not performed.
-% dip slope of bedding plane or foliation existing Max=8 i" (B)
§ g None v 0 sum total 62
> o ‘g’ debris on impermeable bedrock marked
S 5 a little marked Max=6 [History] (C)
ae) cap rocked weaker layer - - -
g None v 0 Level of disaster history point | check
& unstable v There is a history of large rock falls and slope failures that blocked the 100
a Topsoil, loose rock and unstable rock moderate Max=12 traffic even after completion of latest countermeasure.
ol § stable 12 There is a history of large rock falls and slope failures that damaged the
= - ) 0|V
g notable spring waster road but not blocked the traffic.
3 spring water seepage Max=8 There is a history about small rock falls and slope failures that did not 40
é None v 0 damage the road.
2 bare land with thin vagetation [ ¢/ . (D)=MAX(B,C)
» No disaster records 0
surface condition moderate (bare-grass-tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 62
H=50m Score in evaluation | (C)
o [ > .
5 30=H<50m v from history 0
° 2115=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 12 large one. 0
= i=70° v
Sl45°=i<70° Max=10 [Overall judgement] [Description]
i<45° 10 )
= response judgment
2 |targeted slope (surface collapse -small fallen rock-gully-  |2.OF more matches v
g erosion - piping hole-subsidence - heaving -bending of tree- [1 match Max=5
s fallen tree-crack-open crack -anomaly of countermeasure) None 5 Countermeasures are necessary.
Regular inspections are needed, in case J/
sum total 62 countermeasures are not insalled.
(A)
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Management Number A005-043 |

Full view of the slope at the beginning side

Photo sheet

Date

July 25, 2012

Condition of the slope, open cracks developed behind
the rock mass almost perpendicularly.

Condition of the slope,

Rock slide and rock fall are anticipated.
Toppling may occur under certain condition.
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General Information Sheet

Management office Nuwara Eliya
Management number A005-044 Route No A005 Location(m) | 44/2 | to | 44/3 | Distance | 50 m
Disaster Rock Fall, Rock Slide Name of Road Landmark Tall rock escarpment latitude N 07°03'40,77" Iongitudel E 080°41'33.79"

Schematic sketch
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Reporter's name :

Y Kawamura

Date of report :

25-Jul-12

Description

Recorded Disaster : unclear, but small rock falls are confirmed during the site visit.

Failure Type: Rock slide in weathered rock (feldspar quartzite), toppling may occur under this situation.

Geological Condition: Weathered rock rich in vertical open cracks,

Trigger of Failure: (Supposed) Rainfall,

Featured Points: There are two factors for possible hazards; fragile rock property and vertical open cracks.

Feldspar quartzite has relatively poor resistance property against weathering. At the site, outcrops may be seen as
sound and strong. However with a hit of a rock hammer, surface of outcrop can be broken easily with muffled sound.
Vertical cracks filled with clayey soil can be easily detected on site. Open vertical cracks as well.

Supposed countermeasures: Drainage ditches along the shoulder of the slope along with vertical drainage. Fixed
with rock bolts or removal of unstable parts.

Location map  (Scale:
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Cost
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Birr):

Hisrtory New failure Movement/extension
Estimated |Rock slide: 5m * 5m * 2m * 3 sites, height form the road: 30m
disaster
volume |Supposed area to be damaged: up to a holizontal distance of 50 meters from the road.
Type:

Removal of unstable parts (Rock): 5m * 5m * 5m * 3 sites, height from the road: 30m,
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Management Number

A005-044

Evaluation sheet (rockfall-slope failure)

Evaluator

Y Kawamura

Countermeasures are not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
2o talus slope 3 or more matches [Main check object]  [Countermeasure](B)=(A)+a or (A)x0 A 4
@ 93’_ § clear horseshoe break of slope 2 matches out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % Ko eroded toe of slope 1 match v | Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
L2|° overhang. water catchment slope None 1 natural slope enough when it is generated.
vulnerable to erosion marked Potential rockfall and slope failure are moderately prevented, or it is moderately —20
'g less strength with water a little marked v | Max=8 [Main slope disasters] defended when it is generated.
%} None 4 Potential rockfall and slope failure are partly prevented, or it is partly defended
c — rockfall v o o > —10
2 dense cracks / weak layers / foliation marked v when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 vulnerable to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| slope failure | ¢ +0 v
5 easy to be weathered None 12 are not performed.
-% dip slope of bedding plane or foliation existing Max=8 i" (B)
§ g None v 0 sum total 69
> o ‘g’ debris on impermeable bedrock marked
=] 5 a little marked = i
ae) @ cap rocked weaker layer V.| Max=6 [History] (C) - - -
g None 4 Level of disaster history point [check
& unstable v There is a history of large rock falls and slope failures that blocked the 100
a Topsoil, loose rock and unstable rock moderate Max=12 traffic even after completion of latest countermeasure.
ol § stable 12 There is a history of large rock falls and slope failures that damaged the
= - ) 70|V
g notable spring waster road but not blocked the traffic.
3 spring water seepage v | Max=8 There is a history about small rock falls and slope failures that did not 40
é None 4 damage the road.
2 bare land with thin vagetation [ ¢/ . (D)=MAX(B,C)
» No disaster records 0
surface condition moderate (bare-grass-tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 69
H=50m Score in evaluation | (C)
o [ > .
5 30=H<50m v from history 0
° 2115=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 12 large one. 0
= i=70° v
Sla5°=i<70° Max=10 [Overall judgement] [Description]
i<45° 10 )
= response judgment
2 |targeted slope (surface collapse -small fallen rock-gully-  |2.OF more matches v
g erosion - piping hole-subsidence - heaving -bending of tree- [1 match Max=5
s fallen tree-crack-open crack -anomaly of countermeasure) None 5 Countermeasures are necessary.
Regular inspections are needed, in case J/
sum total 69 countermeasures are not insalled.
(A)
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Management Number A005-044

Photo sheet

Full view of the slope at the beginning side

With foliation plunging to the slope, sheeting joints can form Close up view of the left.
slip surfaces for rock slides.

The sheeting joints have some aperture, making a rock mass
apart from the out crop.
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General Information Sheet

Management office Nuwara Eliya
Management number A005-046 Route No A005 Location(m) | 46/5 | to | 46/6 | Distance | 200 m
Disaster Rock Fall, Rock Slide Name of Road Landmark Tall rock escarpment latitude N 07°02'53.80" Iongitudel E 080°41'55.54"
Schematic sketch Reporter's name Y Kawamura

RE(\Zwﬁl\ Cieles Date of report : 25-Jul-12

x‘l‘l Ane><

o G ek
L i Recorded Disaster : unclear, but traces of rock failure were confirmed during the site visit. Rock fall and small rock

slide often occur during heavy rains.

Failure Type: Rock slide in weathered rock, rock fall.

- Geological Condition: Weathered rock rich in vertical open cracks along with foliation,

= Description |Trigger of Failure: (Supposed) Rainfall,

Featured Points: Rock wall with almost perpendicular slope.

Well developed foliation and vertical cracks are primary causes of possobile failures..

Supposed countermeasures: Drainage ditches along the shoulder of the slope along with vertical drainage.
Removal of unstable parts and installation of ring net.

Hisrtory New failure Movement/extension

Estimated |Rock slide: 10m * 10m * 1m * 2 sites, height form the road: 50m
disaster
volume |Supposed area to be damaged: up to the axis of the vally along the lower steep slope.

Type:

Removal of Hard Rock 100m3 * 2 sites, Height from road:50m,
Specifi [Ring net:1,000m2
_cation: |Pranage ditch (Surrounding the slope + vertical): 300m

A005-046
80°41'65.73"E, 7°2'54.11"N |

Or Deour of the road by a bridge jutting from the existing road (Sponson Type, L=200m).
Quantity |In case a bridge is difficult to apply to this site, rock shed may be considered.

Proposed countermeasures

Cost
(million
Birr):
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Management Number

A005-046

Evaluation sheet (rockfall-slope failure)

Evaluator

Y Kawamura

Countermeasures are not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
2o talus slope 3 or more matches [Main check object]  [Countermeasure](B)=(A)+a or (A)x0 A 4
@ 93’_ § clear horseshoe break of slope 2 matches out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % Ko eroded toe of slope 1 match v | Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
L2|° overhang. water catchment slope None 1 natural slope enough when it is generated.
vulnerable to erosion marked Potential rockfall and slope failure are moderately prevented, or it is moderately —20
'g less strength with water a little marked v | Max=8 [Main slope disasters] defended when it is generated.
@ None 4 Potential rockfall and slope failure are partly prevented, or it is partly defended
S — rockfall v - o > —10
= dense cracks / weak layers / foliation marked v when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 vulnerable to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| slope failure | ¢ +0 v
5 easy to be weathered None 12 are not performed.
-% dip slope of bedding plane or foliation existing Max=8 i" (B)
§ g None v 0 sum total 75
> o ‘g’ debris on impermeable bedrock marked
=] 5 a little marked = i
ae) @ cap rocked weaker layer V.| Max=6 [History] (C) - - -
g None 4 Level of disaster history point [ check
& unstable v There is a history of large rock falls and slope failures that blocked the 100
a Topsoil, loose rock and unstable rock moderate Max=12 traffic even after completion of latest countermeasure.
ol § stable 12 There is a history of large rock falls and slope failures that damaged the
2 , , 70|V
T notable spring waster road but not blocked the traffic.
3 spring water seepage v | Max=8 There is a history about small rock falls and slope failures that did not 40
é None 4 damage the road.
2 bare land with thin vagetation | ¢/ . (D)=MAX(B,C)
» No disaster records 0
surface condition moderate (bare-grass-tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 75
H=50m v Score in evaluation | (C)
%) 30=H<50m " |from history 0
° T [15=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 18 large one. 0
= i=70° v
Sl45°=i<70° Max=10 [Overall judgement] [Description]
i<45° 10 )
= response judgment
2 |targeted slope (surface collapse -small fallen rock-gully-  |2.OF more matches v
g erosion - piping hole-subsidence - heaving -bending of tree- [1 match Max=5
s fallen tree-crack-open crack -anomaly of countermeasure) None 5 Countermeasures are necessary. '/
Regular inspections are needed, in case
sum total 75 countermeasures are not insalled.
(A)
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Management Number

A005-046

Full view of the slope at the beginning side

Full view of the slope at the ending side

Photo sheet

Debris cleared up to the shoulder of the road

Traces of rock fall or minor rock slides which occurred recently.
The height from the road is around 30 meters.

Date July 25, 2012

Condition of the lower slope.

From the shoulder of the road, very steep lower slope
descends downward.

Close up view of the left.

With foliation plunging to the slope, vertical cracks can form
slip surfaces for rock slides.
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Management office

Nuwara Eliya

General Information Sheet

Management number A005-063 Route No A005 Location(m) | 63/3 to | Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°59'36.78" Iongitudel E 080°44'53.13"
Schematic sketch Reporter's name : M. Enokida
Date of report : 25-Sep-12

Description

Same situation can be seen at Km 46/5.

Recorded Disaster : unclear, but small rock falls are confirmed during the site visit.

Failure Type: Rock slide in weathered rock (feldspar quartzite), toppling may occur under this
situation.

Geological Condition: Weathered rock rich in vertical open cracks,

Trigger of Failure: (Supposed) Rainfall,

Featured Points: There are two factors for possible hazards; fragile rock property and vertical
open cracks.

Feldspar quartzite has relatively poor resistance property against weathering. At the site,
outcrops may be seen as sound and strong. However with a hit of a rock hammer, surface of
outcrop can be broken easily with muffled sound.

Vertical cracks filled with clayey soil can be easily detected on site. Open vertical cracks as well.

Supposed countermeasures: Drainage ditches along the shoulder of the slope along with vertical

drainage. Fixed with rock bolts or removal of unstable parts.

Location map  (Scale: 1:15,000)

- L

e

s

Birr):

Hisrtory New failure Movement/extension

Estimated

disaster
volume

@ Type:

3

[}

[}

g

5 Spe.<:|f|

c |-cation:

>

Q

(]

°

S | Quantity

o

Q.

o

o Cost
(million
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Management Number

A005-063

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
% 8 susceptible to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| ) slope failure | ¢ +0 v
5 fast weathering None v 0 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
L g None v 0 sum total 52
[0
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked Max=6 [History] (C)
o slope is weak. None v 0 Level of disaster history point | check
e instability There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable v | Max=12 obstacles to the road traffic after construction of recent measures.
. 5 stability 6 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster v the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None 8 get to the road.
7 bare land with minor vagetation | ¢/ . (D)=MAX(B,C)
» No disaster records
surface condition intermediate (bare-grass - tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 52
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
o 2[15=H<30m v | Max=18 Among (B)3(C), | (D=MAX(B,0)
3 dip (i) . height H<15m 8 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 52 necessary, regular inspections are needed.
(A)
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Management Number A005-063

Photo sheet

Date

25-Sep-12

Condition of slope, state of road lower slope

Condition of slope, house under slope
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General Information Sheet

Management office Badulla
Management number A005-091 Route No A005 Location(m) | 91+019 | to | | Distance | 30 m
Disaster Slope Failure (Collapse) Name of Road Landmark | Signboard "caution landslide" [ latitude N 06°54'12.76" Iongitudel E 080°51'39.19"
Schematic sketch = Reporter's name : Y Kawamura
Cle Sl
/ o ; Date of report : 25-Jul-12
)
ol e U'u;‘l > ' ' '
WA . ur bgide il Recorded Disaster : Every rainy season, slope failures have occurred. In January 2007, the road was closed for 2 days
@ < eaath & due to the debris from the failure.
Step e A Ve i ™™ Failure Type: Slope failure in residual soil and weathered rock.
/ x ©a <l // ' ¢ o [/ o Geological Condition: Residual soi and weathered rock.
Bct_u L h w o " AT ' et i ) Description | Tyigger of Failure: Rainfall, rise in ground water level,
AR, i -/ S Topographic Condition: Water collectiong vally,
Featured Points: Gradient of slope is apparently too steep for the heavily weathered rock and residual soil confirmed at
the site. The actual gradient of slope at the section is 80 ~ 90 degrees.
Gully erosion was also confirmed.
In addition, many open cracks were confirmed behind the head scarp.
Successive slope failures which can entail retrogressive development of failures behind the shoulder of the slope are
| anticipated.
__/ &/ / Supposed countermeasures: Reshaping the slope with stable angle or grating cribs with ground anchors. Removal of
/ <- v / ) unstabe parts behind the shoulder. Drainage ditches along the shoulder of the slope along with vertical drainage.
Wer \*{Lt}“ql e d J' g
Recle ol ‘ [\\ t.
V.gb/y Stee b 5(\:130 b Hisrtory New failure Movement/extension
T deep el |;¢\/
Estimated |Slope failure (collapse) : 30m * 15m
Location map  (Scale: 1:10,000) disaster
volume Supposed area to be damaged: up to the small river running along the lower slope.
U;{agﬁj:ii:-:u;
[ A005 - 091 |
80°51'23.65'E, 6°54'27.73'N
2 Type:
5
[}
©
£
& | Specifi [Removal of Soil + Weathered Rock: 375 m3
S |-cation:|Gongrete Crib + Anchor(L=20m): 510m2 + Vegetation:510m2
3 Dranage ditch (Surrounding slope + vertical): 81m
O
S | Quantity
[o]
Q.
<]
o Cost
(million
Birr):
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Management Number

A005-091

Evaluation sheet (rockfall-slope failure)

Evaluator

Y Kawamura

Countermeasures are not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
2o talus slope 3 or more matches [Main check object]  [Countermeasure](B)=(A)+a or (A)x0 A 4
@ 93’_ § clear horseshoe break of slope 2 matches v out slope v/ effectiveness of existing countermeasures point(a) [ check
[§)
g % Ko eroded toe of slope 1 match Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
L2|° overhang. water catchment slope None 2 natural slope enough when it is generated.
vulnerable to erosion marked v Potential rockfall and slope failure are moderately prevented, or it is moderately —20
'g less strength with water a little marked Max=8 [Main slope disasters] defended when it is generated.
%} None 8 Potential rockfall and slope failure are partly prevented, or it is partly defended
c — rockfall o o > —10 v
2 dense cracks / weak layers / foliation marked v when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 vulnerable to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| slope failure | ¢ +0
5 easy to be weathered None 12 are not performed.
-% dip slope of bedding plane or foliation existing v | Max=8 i" (B)
§ g None 8 sum total 71
> o ‘g’ debris on impermeable bedrock marked
=] 5 a little marked = i
ae) @ cap rocked weaker layer V.| Max=6 [History] (C) - - -
g None 4 Level of disaster history point [check
& unstable v There is a history of large rock falls and slope failures that blocked the 100
a Topsoil, loose rock and unstable rock moderate Max=12 traffic even after completion of latest countermeasure.
ol § stable 12 There is a history of large rock falls and slope failures that damaged the
= - ) 70|V
g notable spring waster road but not blocked the traffic.
3 spring water seepage Max=8 There is a history about small rock falls and slope failures that did not 40
é None v 0 damage the road.
2 bare land with thin vagetation | ¢/ . (D)=MAX(B,C)
» No disaster records 0
surface condition moderate (bare-grass-tree) Max=5 Score in evaluation |(B)
mainly structure, mainly tree 5 (©) from cause 7
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
° 2[15=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m v 5 large one. 0
= i=70°
S|45°=i<70° v [Max=10 [Overall judgement] [Description]
i<45° 10 )
= response judgment
2 |targeted slope (surface collapse -small fallen rock-gully-  |2.OF more matches v
g erosion - piping hole-subsidence - heaving -bending of tree- [1 match Max=5
s fallen tree-crack-open crack -anomaly of countermeasure) None 5 Countermeasures are necessary. '/
Regular inspections are needed, in case
sum total 71 countermeasures are not insalled.
(A)




Management Number

Photo sheet

. ‘_e_.___‘;d-“w_: - . .: ;'I y ._ ‘ ’

Full view of the site

LT
z-¢ xipueddy

Condition of the slope. Heavily weathered condition are understood.

Open craks seen at the terraces on the upper slope.
Foliation and cracks developed densely and helped weathering proceed

Open craks along with subsidence seen at the terraces . Seen from the shoulder of the failure

Signboard warning the landslide
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General Information Sheet

.| ADD5 - 135

81°4'56.14'E, 6°58'43.96"N | ™ |

Management office Badulla
Management number A005-135 Route No A005 Location(m) | 135+100 | to | | Distance | 200 m
Disaster Landslide Name of Road Landmark latitude N 06°58'43.93" Iongitudel E 081°04'56.33"
Reporter's name : Y Kawamura
Date of report : 27-Jul-12
Recorded Disaster : From December 2010 when an accumulated precipitation recorded 400 mm, cracks related to one
of head scarps appeared at the house of the regional director for the plantation. (This plantetion is rehabilitated by
PRPII project supported by JICA). In every rainy season, movements of the landslides are observed.
o As for the damage, severe damage has affected many buildings incluing a hospital for the plantetion and a government|
Description |office. A005 itself is not included in the landslide mass; the road is just beside the toe of the landslides. Thus when the
landslides moved, debris from the toe of the landslided cover the road and RDA shall remove the debris.
Failure Type: Landslide.
Geological Condition: Colluvium,
Trigger of Failure: (Supposed) Rise in groundwater,
Featured Points: The type of landslide can be categorized as multiple landslide. The landslide mass was devided into
more than 2 subdivided landslides. Head scarps were confirmed not only at the upper part but at middle of the
landslide mass.
The landslides are under investigation by NBRO. Based on its initial investigation, NBRO estimated a cost for mitigatio
Supposed countermeasures: Surface drainage system and underground drainage system.
Hisrtory New failure Movement/extension
Estimated Landslide (L=200~300m)
Location mag (Sﬁcale: 1:1,0’000) c\i/l::js;eer Supposed area to be damaged: up to a holizontal distance of 500 meters from the road, or up to

a concave knick line, including villages.

Type:

Specifi
-cation:

Quantity

Proposed countermeasures

Cost
(million
Birr):

Holizontal Draiange Drilling: 70m * 8 pipes * 4 sites = 2240m

Surface Draiange Ditch: 1000m

Reshaping by soil removal: 200m3

Reshaping by embankment: 200m3

Steel Pile (D1000*t60@3400,L=50m), Lenth of Pile Array :200m * 2 lines (Zig zag alignment)
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Evaluation sheet (landslide)

Evaluator

Y Kawamura

Organization

JICA Study Team

[Countermeasure] (c)

Category Check | score
There is no countermeasure v +0
not working +0

Effectiveness of partially working —20

countermeasure

completely working x0
Score in evaluation from cause 77 (B)

Monitoring Check | score

There is monitoring for landslide

Monitoring devices

Organization

[Description]

none

Mangement number| A005-1 35
[Causes] (A)
Category Check | score
clearly indentified
Photo : = -
interpretation identified partially or unclearly v Max=30
‘ unclearly identified 15
Topcf)g(r:?é)rhlcal large and new cracks, steps and subsidence v
Surface small and old cracks, steps and subsidence
anomalies slight deformation Max=30
no anomalies 30
fault, fracture zone, shear zone v
Geological dip slobe
structure p siop Max=18
undip slope/ no characteristic feature 18
colluvium v
Gneiss
Charnokite
Main .rock Quartzite
Geological formation of
conditions landslide body ~Marble
Schist
Serpentite Max=7
Granite 7
much springs / much seepage
Hydrological little springs /little seepage V4
feature trace of water Max=10
no water observed 7
sum total 77 (A)
[History] (B)
Category Check | score
Existing record  Obvious v
(documents or |slight
Records of patrimony) none
Landslide Damage on road ©Pvious v
facilities and  |slight
houses

0
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Management Number A005-135

At the middle of the landslide.

A head scarp of a divided landslide developed
along the paved road.

Cracks at the middle of landslide.

Photo sheet

Toe of the landslide.

Hospitals and houses were destructed by the landslide movement.

Seeing downward from the middle of the landslide.
Houses may be affected by the landslide movements.

Date July 27, 2012

Toe of the landslide.

Debris from the landslide accumulated and closed the road
when the landslide was activated.

Escarpment of a divided landslide.
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General Information Sheet

Management office Badulla
Management number AQ05-167 Route No AQ05 Location(m) | 168/8 | to | 168/9 | Distance | 200 m
Disaster Landslide Name of Road Landmark Bridge at 168/9 latitude N 07°00'31.54" Iongitudel E 081°11'52.19"
tic sketch = - L Reporter's name : Y Kawamura
ra - | 7 7 i 7 Date of report : 27-Jul-12
3 . N B - ", \\\ = NG
¢ ~ 3N ‘\!&:_,tl.'(.;.([. bt S fl..w' b Recorded Disaster : For more than 10 years, in every rainy season, the landslides moved toward A005 and the debris
41l 0 V\ ! 8 J \ from the toe covered the road. Against each blockade by the debris, RDA needs to remove it from the road surface.
A —— N :‘\,\f\s‘w‘“‘l L e ] Failure Type: Landslide.
; 0\ . \ & Description |Geological Condition: Mainly weathered rock along with colluvium,

Trigger of Failure: (Supposed) Rise in groundwater,

Topographic Condition: Water collecting valley, a stream is running along the road.

Featured Points: The affecting landslide seems to be one of devided landslide from much wider landslide which was
moved far past. The affecting landslide is mainly composed of weathered rock which seems to be low resistant against
weathering and prone to alter into clay. At the head scarps at the shoulder and upper-middle of the affecting landslide,
outcrops of weathered rocks can be observed.

At the toe of the landslide, a spring was observed.

Supposed countermeasures: Surface drainage system and underground drainage system. Ground anchor at the toe.
Relocation of the bridge passing the stream can be an option.

Hisrtory New failure Movement/extension

Landslide (L=150m)

Estimated
L°?fafff’" me:p (Scale:l 1:10f090) o ?/';Eﬁg Supposed area to be damaged: up to the small river and the opposite river bank (will not reach
SN s the house).
Type:

__|Holizontal Draiange Drilling: 70m * 8 pipes * 2 sites = 1120m
Specifi [ Surface Draiange Ditch: 500m

-cation: | Reshaping by soil removal: 100m3

Reshaping by embankment: 100m3

Quantity Concrete Crib + Anchor(L=50m,@1500, 600KN/anchor) at the toe: 100m * 12m

Proposed countermeasures

Cost
(million
Birr):
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Evaluation sheet (landslide)

Evaluator

Y Kawamura

Organization

JICA Study Team

[Countermeasure] (c)

Category Check | score
There is no countermeasure v +0
not working +0

Effectiveness of partially working —20

countermeasure

completely working x0
Score in evaluation from cause 98 (B)

Monitoring Check | score

There is monitoring for landslide

Monitoring devices

Organization

[Description]

none

Mangement number| A005-1 67
[Causes] (A)
Category Check | score
clearly indentified v
Photo : = -
interpretation identified partially or unclearly Max=30
‘ unclearly identified 30
Topcf)g(r:?é)rhlcal large and new cracks, steps and subsidence v
Surface small and old cracks, steps and subsidence
anomalies slight deformation Max=30
no anomalies 30
fault, fracture zone, shear zone v
Geological dio slope
structure p siop Max=18
undip slope/ no characteristic feature 18
colluvium v
Gneiss v
Charnokite
Main .rock Quartzite
Geological formation of
conditions landslide body ~Marble
Schist
Serpentite Max=18
Granite 10
much springs / much seepage v
Hydrological little springs /little seepage
feature trace of water Max=10
no water observed 10
sum total 98 (A)
[History] (B)
Category Check | score
Existing record  Obvious v/
(documents or |slight
Records of patrimony) none
Landslide Damage on road ©Pvious v
facilities and  |slight
houses

0
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Management Number

A005-167

Full view of the landslide

|Open cracks were seen at the middle of the landslide.

Photo sheet

Date July 27, 2012

At the toe of the landslide, seepage of water was confirmed Head scarp

Along the main head scarp, several divided head scarps
were confrimed.

Seen from the opposite side of the small river.
Remaining mounds were clearly seen.

The bridge and the cleaned up debris.

Amount of the debris is so big that the river course is about to
be closed.
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General Information Sheet

Management office Kegalle
Management number A007-031 Route No A007 Location(m) | 31/1 to | 31/2 Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°59'45.99" Iongitudel E 080°21'05.82"
Schematic sketch Reporter's name : M. Enokida
7 Date of report : 25-Sep-12
{ I," y f" ; 4 4 Recorded Disaster : Slope failure in lower slope moved away the shoulder. Cracks appeared on
; ¥ 3 the pavment.

Description

Failure Type: Slope failure in residual soil and weathered rock.

Geological Condition: Residual soil and weathered rock.

Trigger of Failure: (Supposed) Erosion of toe of the slope by Kelani River, and steeper gradient
of slope.

Featured Points: Slope failure by river erosion.

Supposed countermeasures: Retaining wall against the eriosion as well as to reinforce the

Vr d / slope.
frf
\ ' Hisrtory New failure Movement/extension
'| Uy
- WL/‘L,']_/.-\‘/A____, V =
A R L — (F i S, g W .
- Ve Estimated
Location map  (Scale: 1:10,000) disaster
volume
" ,fgl";,{e‘, ‘ ."_ ==
S raNIIrAS
70 )it || e
i) | Aoo7-031
- \ ‘;|> B : 80°21'5.82"E, 6°59'45,99"N T pe-
8 g | Pe
| 3
ik | g
lt N g
MRS S | Specifi
i | € [-cation:
i =1
' Q
[ (s e
= % Quantity
= []
Q.
= [
o | Cost
(million

Birr):
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The countermeasure work is not necessary.

Management Number A007-031 Evaluation sheet (rockfall-slope failure) Evaluator M.Enokida
[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
g2 s clear convex break of slope 2 correspondences v effectiveness of existing countermeasures point(a) [ check
5l &6 cut slope
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
% 8 susceptible to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
g| ) slope failure | ¢ +0 v
5 fast weathering None v 0 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
gl o None v 0 sum total
o| = 42
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked Max=6 [History] (C)
o slope is weak. None v 0 Level of disaster history point | check
e instability There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable v | Max=12 obstacles to the road traffic after construction of recent measures.
. 5 stability 6 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
2 bare land with minor vagetation . (D)=MAX(B,C)
» No disaster records
surface condition intermediate (bare-grass-tree) | ¢ | Max=5 Score in evaluation | (B)
mainly structure, mainly tree 3 (©) from cause 42
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
o 2[15=H<30m v | Max=18 Among (B)3(C), | (D=MAX(B,0)
3 dip (i) . height H<15m 8 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |[countermeasure) None 5
Though the urgent countermeasure is not
sum total 4 necessary, regular inspections are needed.
(A)
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Management Number A007-031

Photo sheet

Date

25-Sep-12

Condition of slope, state of road lower slope

Condition of slope, state of road upper slope
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Management office

Nuwara Eliya

General Information Sheet

Management number A007-045 Route No A007 Location(m) | 45 | to | | Distance | 200 m
Disaster Slope Failure Name of Road Landmark latitude N 06°59'36.70" Iongitudel E 080°27'02.68"
Schematic sketch Reporter's name : M. Enokida
Date of report : 25-Sep-12
TRECUTUEU DTSaSTET - UTTCTEaT- T aMeTT DUUTUETS,; TTOWEVET, WeTg SEeeTonse.
Failure Type: Rock fall, slope failure in colluvium.
Geological Condition: At the ending part, massive rock with cracks, at the beginning part,
colluvium..
Trigger of Failure: (Supposed) Rainfall, erosion, and development of open cracks..
Description |Featured Points: Boulders were seen at the shoulder of cutting slope composed of colluvium.
Boulders were also seen in the upper slopes. In addition, unstable parts of outcrop with cracks
were seen at the shoulder of rocky slope.
Supposed countermeasures: Further investigation is required to set up appropriate
countermeasures. Based on the site situation, however, removal of boulders and unstable parts
of rock can be amongst countermeasures along with fixing unstable parts with rock bolts or
othor fivina methade
Hisrtory New failure Movement/extension
Estimated
Location map  (Scale: 1:10,000) disaster
(R St Porwaweta | " volume

‘Geekiyanagedara’

Pitawala

i

Wahlntmnnda

| ACO7 - 047

Type:

80°27'41.11"E. 6°59'29.81"N

Specifi
-cation:

Quantity

Proposed countermeasures

Cost
(million
Birr):
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Management Number

A007-045

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % Ko eroded toe of slope 1 correspondences v | Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 1 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 susceptible to erosion a little marked v | Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl = ) slope failure | +0 v/
5 fast weathering None 6 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
ol o None v 0 sum total
ol 3 56
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked v | Max=6 [History] (C)
g slope is weak. None 4 Level of disaster history point [ check
= instability v/ There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
t) 5 stability 12 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
7 bare land with minor vagetation | ¢/ . (D)=MAX(B,C)
. No disaster records
surface condition intermediate (bare -grass-tree) Max=5 Score in evaluation | (B)
mainly structure, mainly tree 5 (©) from cause 56
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
° 2[15=H<30m Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m v 5 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 56 necessary, regular inspections are needed.
(A)
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Management Number A007-045

Photo sheet

Date

25-Sep-12

- o
= e

Full view of the slopr st?at side

Condition of slope, state of road upper slope

Condition of slope, state of road upper slope
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Management office

Nuwara Eliya

General Information Sheet

Management number A007-054 Route No A007 Location(m) | 54/1 | to | | Distance | 100 m
Disaster Slope Failure Name of Road Landmark latitude N 06°59'15.85" Iongitudel E 080°29'45.50"
Schematic sketch Reporter's name : M. Enokida
Date of report : 25-Sep-12
Recorded Disaster : Shoulder of the road collapsed. Cracks developed on the nearby
pavement.
Failure Type: Slope failure in residual soil.
Geological Condition: Residual soil.
Trigger of Failure: (Supposed) Rainfall, erosion, and steeper gradient of slope.
Description
Featured Points: There were 2 slope failures; one was under the shoulder and another was in
the upper slope.
Supposed countermeasures: Further investigation is required to set up appropriate
countermeasures. Based on the site situation, however, grating cribs with ground anchors can
be amongst the supposed.
Hisrtory New failure Movement/extension
Estimated
Location map  (Scale: 1:10,000) disaster
- TR = Ny volume
| W
A < [.-’( :‘u
Iﬂn@u@uiia:" \ A(;(J-?‘- = 3 g Type:
Lhet Y B0°29'45 5°E, 6°59'15.85"N [ " 5
; e a
(]
S E | speci
sl € [-cation:
ey 3
Q
) \Biaa o
3Iéla’ko'¢adenr_ya \ § Quantity
A X []
B %
B\ s o Cost
:gﬂ"’ / (million

Birr):
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Management Number

A007-054

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
% 8 susceptible to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl = ) slope failure | +0 v/
5 fast weathering None v 0 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
L g None v 0 sum total 48
[0
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked Max=6 [History] (C)
o slope is weak. None v 0 Level of disaster history point | check
= instability v/ There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
t) 5 stability 12 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
7 bare land with minor vagetation . (D)=MAX(B,C)
. No disaster records
surface condition intermediate (bare-grass-tree) | ¢ | Max=5 Score in evaluation | (B)
mainly structure, mainly tree 3 (©) from cause 48
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
o 2[15=H<30m v | Max=18 Among (B)3(C), | (D=MAX(B,0)
3 dip (i) . height H<15m 8 large one. 0
= i=70°
S|45°=i<70° v | Max=10 [Overall jud t Descripti
S = X= judgement] [Description]
i<45° 10 ud
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 48 necessary, regular inspections are needed.
(A)
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Management Number| A007-031

Photo sheet

Date

25-Sep-12
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slope,

‘state of road lower slope
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. Condition of sl.o.pe;.‘house under slope
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General Information Sheet

Management office Nuwara Eliya
Management number A007-057 Route No A007 Location(m) | 57/9 | to | | Distance | 200 m
Disaster Slope Failure Name of Road Landmark latitude N 06°58'14.53" longitude E 080°30'44.03"
Schematic sketch Reporter's name : M. Enokida
Date of report : 25-Sep-12

Recorded Disaster : Debris provided from the slope failure closed the road.

Failure Type: Slope failure in residual soil and weathered rock.

Geological Condition: Residual soil and weathered gneiss rich in cracks. Vertical cracks attract
the attention.

Trigger of Failure: (Supposed) Rainfall, erosion, and steeper gradient of slope.

Location map

(Scale: 1:10,000)

Birr):

Description
Featured Points: Springs were confirmed in the middle of the slope at the beginning side.
Supposed countermeasures: Further investigation is required to set up appropriate
countermeasures. Based on the site situation, however, draiange system and grating cribs with
ground anchors can be amongst the supposed.
Hisrtory New failure Movement/extension
Estimated
disaster
volume
§ Type:
>
[2]
(]
£
5 Specifi
€ |-cation:
>
Q
()
el
$ | Quantity
o
Q.
S
o | Cost
(million
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Evaluation sheet (landslide)

Evaluator M.Enokida

Organization JICA Study Team

[Countermeasure] (c)

Category Check | score
There is no countermeasure v +0
No effect 10
Effectiveness of Some effect —920
countermeasure
High effect x0
Score in evaluation from cause 42 (B)
Monitoring Check | score
There is monitoring for landslide

Monitoring devices

Organization

[Description]

none

Mangement number A007-057
[Causes] (A)
Category Check | score
exist clearly
Result of photo - -
interpretation exist but partial and not clear v Max=30
‘ exist but not clear 15
Top?g(r:fé)rhlcal large and new cracks, steps and subsidence
Surface small and old cracks, steps and subsidence v
anomalies  glight deformation Max=30
no anomalies 20
fault, fracture zone
Geological dip slobe
structure p siop Max=18
undip slope/ no characteristic feature v 0
colluvium v
Gneiss
Charnokite
Main .rock Quartzite
Geological formation of
conditions landslide body | Marble
Schist
Serpentite Max=18
Granite 7
much springs / much seepage
Hydrological |little springs /little seepage
feature trace of water Max=10
no water observed v 0
sum total 42 (A)
[History] (B)
Category Check | score
Existing record  Obvious
(documents or slight v
Records of patrimony) none
Landslide Damage on road °PVious
facilities and  |slight v
houses
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Management Number

A007-057

Evaluation sheet (rockfall-slope failure)

Evaluator M.Enokida

The countermeasure work is not necessary.

[Causes] (A) Organization JICA Study Team
ltem factor -
category of score point| score
. talus slope 3 or more correspondences [Main check object]  [Countermeasure](B)=(A)+a or (A) x0 Y
@ 93’_ § clear convex break of slope 2 correspondences v out slope effectiveness of existing countermeasures point(a) [ check
[§)
g % 8 eroded toe of slope 1 correspondences Max=3 Potential rockfall and slope failure are prevented enough, or, it is defended %0
Lef° overhang. water catchment slope no correspondence 2 natural slope | o/ enough when it is generated.
susceptible to erosion marked v Potential rockfall and slope failure are considerably prevented, or it is —20
'g less strength with water a little marked Max=8 [Main slope disasters] considerably defended when it is generated.
@ None 8 rockfall Potential rockfall and slope failure are partly prevented, or it is partly defended —10
2 high density of cracks and a weak laye  |marked when it is generated. However, it is not enough for the remaining factors.
bl x
-g 8 susceptible to erosion a little marked Max=12 . There is no countermeasure, or there is not effective even if countermeasures
gl = ) slope failure | +0 v/
5 fast weathering None v 0 are not performed.
-% dip slope of bedding plane It corresponds. Max=8 (B)
L g None v 0 sum total 49
[0
> o ‘g’ debris on impermeability bedrock marked
"% 7 The upper part is a hard /the toe of a little marked v | Max=6 [History] (C)
g slope is weak. None 4 Level of disaster history point [ check
= instability v/ There is a history about large fallen rocks and slope failures that were
a Topsoil, detached rock and unsteady rock a little unstable Max=12 obstacles to the road traffic after construction of recent measures.
t) 5 stability 12 There is a history about large fallen rocks and slope failures that gets to
§ notable spring waster the road though there is no obstacle to traffic.
g spring water seepage Max=8 There is a history about small fallen rocks and slope failures that did not
é None V4 0 get to the road.
7 bare land with minor vagetation | ¢/ . (D)=MAX(B,C)
. No disaster records
surface condition intermediate (bare -grass-tree) Max=5 Score in evaluation | (B)
mainly structure, mainly tree 5 (©) from cause 49
H=50m Score in evaluation | (C)
%) 30=H<50m " |from history 0
0 O15=H<30m v | Max=18 Among (B)&(C), (D)=MAX(B,C)
3 dip (i) . height H<15m 8 large one. 0
= i=70°
S|45°=i<70° Max=10 [Overall judgement] [Description]
i<45° v/ 5 L
> |targeted slope (surface collapse -small fallen rock-gully* |2 or more correspondences-clarity | ¢/ response judgment
g erosion- piping hole-subsidence - heaving -bending of tree cortain-unclarit _
Q [root-fallen tree- crack-open crack -anomaly of nu |y Max=5 The countermeasure work is necessary. /
© |countermeasure) None 5
Though the urgent countermeasure is not
sum total 49 necessary, regular inspections are needed.
(A)
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|Management Number

A007-057

Photo sheet

Date

25-Sep-12

Condition of slope, state of road upper slope

Adjoining old collapse ground
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General Information Sheet

A016-010 |

' 80°58'24 8'E, 6°47'33.24'N

=

Management office Badulla
Management number A016-010 Route No A016 Location(m) 10/12 | to | 11/2 | Distance | 200 m
Disaster Landslide Name of Road Landmark | Alley of drum cans along the shoulder [ latitude N 06°47'33.30" Iongitude| E 080°58'24.67"
Schematic sketch Reporter's name : Y Kawamura
Ade v~ >
V dev l_ /4 G Date of report : 27-Jul-12
Recorded Disaster : From 1996, landslide activities have been observed every 2 years.
This landslide affects the road running at its middle and houses located downstream of its toe.
Failure Type: Landslide.
Description |Geological Condition: Colluvium,
Trigger of Failure: (Supposed) Rise in groundwater,
Featured Points: When the toe of the landslide moves triggered by a rainfall , the body of landslide at the toe turns into
fluid and strikes the houses with a high speed movement. A head scarp of a devided landslide locates just beside the
road shoulder and poses a threat of subsidence or collapse of the foundation of the road.
The initial investigation by NBRO was done in 2001 or 2002. The 2nd investigation was in 2011. The thickness of the
landslide is said to be 20 meters or more.
An improvement of the road was completed in 2009 ~2010.
Supposed countermeasures: Surface drainage system and underground drainage system. Ground anchor or pile workd
to support the sholder affected by the devided landslide..
[@dmmy b ‘
A
"“f—L: Hisrtory New failure Movement/extension
ChoLy Sec ide (L=
Estimated Landslide (L=500m)
(Scale: 1:10,000) disaster Supposed area to be damaged: up to the axis of the valley along the lower slope, including the
volume ; ) A
village up to the church locating at the centre of the village.
A Type:

Proposed countermeasures

Specifi [ Surface Draiange Ditch: 1500m
-cation:

Quantity

Cost
(million
Birr):

Holizontal Draiange Drilling: 70m * 8 pipes * 3 sites = 1680m

Reshaping by soil removal: 100m3
Reshaping by embankment: 100m3
Steel Pile (D1200*t60@2600,L=50m), Lenth of Pile Array :200m * 2 lines (Zig zag alignment)
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Evaluation sheet (landslide)

Evaluator

Y Kawamura

Organization

JICA Study Team

[Countermeasure] (c)

Category Check | score
There is no countermeasure v +0
not working +0

Effectiveness of partially working —20

countermeasure

completely working x0
Score in evaluation from cause 74 (B)

Monitoring Check | score

There is monitoring for landslide

Monitoring devices

Organization

[Description]

none

Mangement number| AO1 6-01 0
[Causes] (A)
Category Check | score
clearly indentified v
Photo . o .
interpretation identified partially or unclearly Max=30
‘ unclearly identified 30
Topcf)g(r:?é)rhlcal large and new cracks, steps and subsidence v
Surface small and old cracks, steps and subsidence
anomalies  glight deformation Max=30
no anomalies 30
fault, fracture zone, shear zone
Geological dip slobe
structure p siop Max=18
undip slope/ no characteristic feature v 0
colluvium v
Gneiss
Charnokite
Main .rock Quartzite
Geological formation of
conditions landslide body  Marble
Schist
Serpentite Max=18
Granite 7
much springs / much seepage
Hydrological little springs /little seepage v
feature trace of water Max=10
no water observed 7
sum total 74 (A)
[History] (B)
Category Check | score
Existing record  Obvious v
(documents or |slight
Records of patrimony) none
Landslide Damage on road  ©Pvious v
facilities and  |slight
houses

0
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Management Number A016-010

Photo sheet

Date July 27,2012

%> Damage on the road at the middle Headscarp along the road shoulder at the ending Condition of the road around the head scarp at the ending
2 of the landslide side side.

=3

=3

>

W

)

Subsidence on the road at the beginning side.

Tension cracks along the shoulder of the road Village developed downward of the toe of the landslide

at the beginning side. The debris is said to turn into mud flow when the landslide
is activated, so the supposed affected area of the landslide
can reach to the middle of the village, around the church.
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General Information Sheet

Management office Kandy
Management number A113-015 Route No A113 Location(m) 16/5 | to | 16/6 | Distance | 50 m
Disaster Landslide Name of Road Landmark | Alley of drum cans along the shoulder | |atitude N 07°03'42.53" Iongitudel E 080°32'15.27"
Schematic sketch Reporter's name : Y Kawamura
Date of report : 24-Jul-12
. ol #
((f!' 2 B . /rn_-hﬂl {...(H‘/?/ur"ﬂ“
0 ‘ / AL 5 / = Recorded Disaster : Periodical records of landslide activity. In every rainy season, especially in December, gaps have
i eveloped on the pavement with an aperture of 4 ~ 6 inches (10 ~ 15cm). The gaps correspond to the head scarp o
/. ) i v developed on th h f 4 ~ 6 inches (10 ~ 15cm). Th d to the head f
—_— L &L ] [ ‘ lower landslide.
Nt ( /X ili b 7 7 ” ~ |Failure Type: Landslide.
[ol / [ - R ¥ o4 { Description |Geological Condition: Colluvium,
T ! = g e ol < L / 'f.-'i / Trigger of Failure: (Supposed) Rise of groundwater,
\ | & Ty ( /,_rr* (et~ 5! iy Sictests lJ [ / Featured Points: The landslides at this location involve not only road, but houses and railway. Two landslides are
\ \I ) \ ' E o TOSS Sec confirmed so far. The upper landslide is said to have been stabilized by the retaining wall constructed along the
s ) : i\ \ (‘K railway. The head scarp of the upper landslide may be located under the passage paved with concrete slab.
e \ | = The lower landslide still shows periodical movement during rainy seasons and damages the A-113 road with
\-\‘;\ Vo 4 N subsidence and open gaps which reaches 15cm.
7 - i, l 3 piezometers were placed and observed by RDA.
| \ \ Y + \ Supposed countermeasures: Surface drainage system and underground drainage system. Pile works or ground
\f\ \ 4 AN | { 2 anchors to retain the road. Retaining wall against erosion by the Mahaweli river.
/ \ | P o Ni
YN N A T W \ )
/’ﬂ- :\!‘ \\ .'\ \ \ \ 3(-- (-Nl |\ 1 -? ]/ & (@ s 4)”}9\_@5;{‘
s \\’\ A ( \ \ st s Hisrtory New failure Movement/extension
Estimated |Landslide (L=50+m)
disaster
volume Supposed area to be damaged: up to the Mahaweli River.
A113-015 .
¥ B0°32'14.99°E, 77342 93'N @ Type:
>
[72]
3 Holizontal Draiange Drilling: 50m * 8 pipes * 3 sites = 1200m
£ Specifi |Surface Draiange Ditch: 500m
% -cation: |Reshaping by soil removal: 100m3
§ Reshaping by embankment: 100m3
Py Concrete Crib + Anchor(L=50m,@1500, 600KN/anchor) at the toe: 100m * 12m
% Quantity |Retaining wall along the river: 500m3
o
o
o Cost
(million
Birr):
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Evaluation sheet (landslide)

Evaluator Y Kawamura

Organization JICA Study Team

[Countermeasure] (c)

Category Check | score
There is no countermeasure v +0
not working +0
Effectiveness of partially working —20
countermeasure
completely working x0
Score in evaluation from cause 75 (B)
Monitoring Check | score
There is monitoring for landslide v

Monitoring devices

Piezometer

Organization

RDA

[Description]

none

Mangement number| A1 1 3-01 5
[Causes] (A)
Category Check | score
clearly indentified
Photo : = -
interpretation identified partially or unclearly v Max=30
‘ unclearly identified 15
Topcf)g(r:?é)rhlcal large and new cracks, steps and subsidence v
Surface small and old cracks, steps and subsidence
anomalies slight deformation Max=30
no anomalies 30
fault, fracture zone, shear zone /
Geological dio slope
structure p siop Max=18
undip slope/ no characteristic feature 18
colluvium v
Gneiss
Charnokite
Main rock Quartzite
Geological formation of
conditions landslide body ~Marble
Schist
Serpentite Max=18
Granite 7
much springs / much seepage
Hydrological little springs /little seepage
feature trace of water v |Max=10
no water observed 5
sum total 75 (A)
[History] (B)
Category Check | score
Existing record  Obvious v/
(documents or |slight
Records of patrimony) none
Landslide Damage on road ©Pvious v
facilities and  |slight
houses

0




Management Number

Photo sheet

Damage on the road at the middle
of the landslide

>
=]
o
8
W
=
=
P
)

Condition of the lower part of the landlisde.

Cracks appeared on the road surface.

Cracks seem to follow the shape of a head

Colluvium is disributed in the site. Retaining wall along the road.
scarp under the pavement.

After the construction of this retainig wall, landslide of
upper slope was said to be eased.




Appendix 3-3 Maps of prioritized section
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Appendix 3-4 Photo reading and geological map information (Rank A, B, C)



Photo Reading and Geological Map Information (Rank A, B, C)

No  RouteNo DisasterT Rank Featuring Point District Agral Potos Photo Read CelogicalMap
° oute No| Disaster Type an eaturing Points it Course Number oto Reading Number Geological Condition
Blocked by clouds. b, " "
A004-134  A004 Rock Fall B Ratnapura 2001-05 162,163 'Some phto lineaments were read. 17 Pmgk’: Undifferentiated charmockitic biotite gneiss
A004-154  A004 Landslide? A Slope Failure in Embankment? Ratnapura 9921 62,63 Shape of the landslide is unclear. But several small landslides were read along the 17 Pmgga: Garnet - sillmanite - biotite gneiss, Pmq;: Quartzites.
? Needs to be investigated. g %3 valleys around the site. Convergence of photo lineaments was seen around the site. Beside a shear zone and a faultnferred by aerial photos.
Sources of the debris flow were read in the mountain slopes located in the north of the Pmgga: Gamet - silmanite - biotite gneiss.
A004-162 A004  DebrisFlow A Debris Flow (L=8km) Ratnapura | 9921 | 818283 site. 17 aogg o a shar 20me and an axie ZI e vertumed synform
The site is located at around the apex of the fan where the debris was accumulated. Y
. o,
A004-173  A04  Slope Failure B Adjucent o a high-ension pylon  Badulla 9921 | 208,200210 Convergence of pho.ln lineaments was seen around the site. 17 Pmgk: Charnockitic gneiss, Pmq: Quartzites, Pmgk’: Undifferentiated charnockitic biotite
In the upper mountain slope, a trace of collapse was read gneiss.
. o,
A004-174 AO04  Slope Failure B 2major sope failres Badula 9921 | 208,200210 The site is surrounded by photo lineaments. 17 Bmok: Chamockitc gneiss, Bma: Quartzites, Pmgk : Undiflerentiated chamockiic bfite
gneiss, Pmgga: Garnet - sillmanite - biotite gneiss. Close to a probable thrust.
A004-185  A004 Landslide A Less Traffc Badulla 99.21 215,216 Location shall be verified by geographical coordinate. 17 Pmgk: Charnockitic gneiss, Pmq: Quanzwles‘gmgk“: Undifferentiated charnockitic biotite
: Shape of the landslide is unclear. gneiss, Pmgga: Garnet - sillmanite - biotite gneiss. Close to a probable thrust.
A004-193  A004 Landslide A Less Trafic Badulla 99-21 183,184 | Location shall be verified by geographical coordinate. 17 PmgK”: Undifferentiated chamockitic biotite gneiss, Pmgga: Garnet - silmanite - biotite
) Shape of the landslide is unclear. gneiss. Convergence of 4 shear zones and faults inferred by aerial photos.
b, .
A004-196  A004 Landslide A Less Traffic (Not confirmed) Badulla 99-21 219,220 Location shall be verified by geographical coordinate. 17 Pmgk™ Undifferentiated chamockiic biotite gneiss, Pmgga: Garnet - silmanite - biofite
Shape of the landslide is unclear. gneiss. Convergence of 4 shear zones and faults inferred by aerial photos.
A005-042  AQO5 Landslide A Landslde (L=1km) NuwaraEliya 99-34 148, 149, 150, Shapes of landslides were unclear. Instad, traces of collapse and deeply erroded gullies 1 Pmgga: Garnet - sillmanite - biotite gneiss, ngkh: Undifferentiated charnockitic biotite
151,152 were confirmed by photo reading. gneiss, Pmg; Quartzites. Faults and a shear zone inferred by aerial photos.
A005-043 AQ05 | RockFall B Unsisblerockswihopencracks NuwaraElya 99-34 | 48149150 oo ineaments were seen around the site. 14 Bmoga: GameL-silmanite -bioite gneiss, Pmgi: Undiferentited chamockiic bitie
Rock Slide 151, 152 gneiss, Pmq: Quartzites. Faults and a shear zone inferred by aerial photos.
A005-044 AQ05 | RockFall B Unsiblerockswihopencracks NuwaraElya 99-34 | %8149 150: oo ineaments were seen around the site. 14 Bmoga: GameL-slmanite -boite gneiss, Pmgi: Undiferentited chamockii bitie
Rock Slide 151, 152 gneiss, Pmq: Quartzites. Faults and a shear zone inferred by aerial photos.
Rock Fall, " 148, 149, 150, Very steep slope. Pmgga: Garnet - sillmanite - biotite gneiss, Pmgk: Charnockitic gneiss, Pmq: Quartzites.
- N Unstable rocks with k - N 4 = N T -
A005-046 A0S pogysige  ©  Ursablerodswihopenoecks  NuwaraBlya 9934y 4y g ineaments e seen around the sie. 1 Fauls and a shear zone nfeted by aeria photos.
' Pmgga: Garmet - silmanite - biotite gneiss, Pmgk: Chamockitic. gneiss, Pmgk™
. . Small landslides were read as aligned terrace fields around the sites. Much larger = = =
A005-063 A005  Slope Failure B Nuwara Eliya  99-35 32,3334 andsiides were read n the opposite side of the siream flown along the lower siope. 17 Undifferentiated charnockitic momg gneiss. )
Close to a shear zone and a fault inferred by aerial photos.
. The site is surrounded by photo lineaments.
005082 AO05  Slope Failre ¢ ormer2sectionsweremerged oo e 9935 153,154,155  The axis of the valley which the st is facing corresponds to one of the bphoto 17 Emoga: Gamet-silmanite - biofte gneiss, Pme: Marble,
in to 1 section. Close to shear zones inferred by aerial photos.
lineaments.
A005-091 A005  Slope Failure c Badulla 99.27 206,207 The site is surrounded by phglg lineaments. 17 Pmgga: Garnet - sl\lmgmle - biotite gneiss, Pmgk: Charnockitic gneiss, Pmq: Quartzites.
Lateral displacement over a liniament was confirmed. Close to shear zones inferred by aerial photos.
Multiple Landslide, less clearly read,
A005-135  A005 Landslide c Landslide (L=0.2 - 0.3km) Badulla 99.28 53,5455 Other landslides werg read in the upper slope but unclearly. This leads some possibilities 17 Pmgk: Charnockitic gneiss, Pmg: Quartzites.
of much larger landslide than currently expected. Beside shear zones inferred by aerial photos.
Divided landslides were seen in the lower slope.
Landslide (L=0.1 ~ 0.2km) Clearly read landside Pmgga: Garnet - sillmanite - biotite gneiss, Pmgk®; Undifferentiated charnockitic biotite
A005-167  A005 Landslide C Detour by a bridge can be an Badulla 99-17 35,36 Another landslide was read on the west side bt may not affect the road. 15 gneiss, Pmgk: ,Chamm:kmc gneiss, Pmq: Quartzites.
option, A shear zone inferred by aerial photos.
. . Pmgga: Garnet - sillmanite - biotite gneiss,
A007-031 A007  Slope Failure B Eroded by Kelani River. Kegalle No Photo 16 Fauls inferred by aerial photos
Shape of a landslide was not read at the site. Prgga: Gamet - slmanite - biotte grelss,
A007-042  A007 Landslide? A Landslide or Slope Failure Nuwara Eliya 99-35 | 04,05,06,07 Several photo lineaments were read around the site. 17 Eonver ence of shear zones and faults \ni‘erred by aerial photos.
Atrace of collapse was confirmed at the upper slope upstream. g Y P
A007-045 A007 | RockFall B Alongwith Slope Failure NuwaraEliya  99-35 | 04,0506,07 Several ineaments were read around the site. 17 Bmoga: Gamet - silmanie - iotte gneiss, Emgk: Chamockitic gneiss.
Rock Slide Close to shear zones and faults inferred by aerial photos.
A007-047  AQO7 Landslide A NuwaraBlya 9935 | 04050607 Shape of the landslide is unclear. 17 Pmgga: Garnet - sillmanite - biotite gneiss, Emgkb: Undifferentiated charnockitic biotite
" Photo lineaments were seen around the site. gneiss, Pmg: Quartzites. Close to a fault inferred by aerial photos.
A007-054 AQ07  Slope Failure B NuwaraEliya  99-35 09,10  Convergence of photo lineaments was seen around the site. 17 gggg?oias':s; ZS"J‘:T:::L fha‘:(“"fn?;‘::;bf;"g:;‘?’:z"g‘;Ck"‘c gnetss.
. " g Blocked by clouds. Steep planer slope. Pmgga: Garnet - sillmanite - biotite gneiss,
ACOT-087 AQO7 | Slope Failre) B Nonaralya 9935 959 soyeral photo ineaments were read around th sie 17" Close o shear zones an a fautnfered by aeria photos.
A007-069  A007 Landslide A Old road was moved away by the NuwaraEliya 99-35 195,196 Shape of the landslide is unclear, unable ‘_0 read. 17 Pmgga: Garnet - sl\lmgmle - biotite gneiss, Pmgk: Charnockitic gneiss.
landsice. Photo lineaments were seen around the site. Close to shear zones inferred by aerial photos.
Clearly read landslide, located in a rolling slope of colluvium provided by a huge collapse
of mountain slope. .
A016-010 A016 Landslide c Head scarp approaching t the Badulla 99-22 1718 In the lower slope, several small sized divided landslides were read. 17 Bmgga: Garet - silmanite - bioite gneiss, Pmgk: Cne{rnuckll\c gneiss.
road shoulder . s I Convergence of shear zones and faults inferred by aerial photos.
Several landslides were read in the upper slope. This leads some possibilities of far
much larger landslide than currently expected.
2021020] A021 | Landside a  LondounerdintalovROAD 0707 236,237 23 Shape of the landsice i unclear, unable o read. 13 Pmor: Granite gneiss, Pmgh': Homblend -bitie gneiss.
investigate the site. o Convergence of photo lineaments was seen around the site. Surrounded by shear zones inferred by aerial photos and probable thrusts.
Rock Fall, Pmgga: Garnet - sillmanite - biotite gneiss, Pmgk®: Undifferentiated charnockitic biotite
A026-027  A026 A Kand) No Photo 14 = =
Rock Slide v gneiss, Pmc: Marble, Pmg: Quartzites. Faults and a shear zone inferred by aerial photos.
A026-029  A026 Rock Fall, A Kandy No Photo 14 Pmgga: Garnet - sillmanite - biotite gneiss, Emgkb: Undifferentiated charnockitic biotite
Rock Slide gneiss, Pmc: Marble, Pmg;: Quartzites. Faults and a shear zone inferred by aerial photos.
Damage occurred during } > . . ) .
A026-036 A026  Slope Failure A construction. Retaning wallwas | Kandy 99.29 5354 Trace of small collapse of mountain slope was read in the upper slope. 1 Pmgga: Garnet - sillmanite - biotite gneiss, Pmgk: Chamockitic gneiss.
Photo lineaments were seen around the site.
constructed.
A026-045 A026  Slope Failure A Kandy 9932 656667 Photo lineaments were seen around the site. 14 |Pmoga: Garmet - silmanite - biotite gneiss, Pmgk: Undifferentiated chamockiic biotite
gneiss. Faults inferred by aerial photos.
o b, . "
A026-048  A026  Slope Failure A Kandy 9032 65,66.67 Terraced rice fields are on the upper slope where colluvium is supposed. 14 Pmgk’: Undifferentiated charockitic biotite gneiss.
Photo lineaments were seen around the site. Faults inferred by aerial photos.
b " "
A026-049 A026  Slope Failure A Kandy 09.32 65,6667 Trace of collapse of mountain slope was read in the upper slope. 14 Pmgk’: Undifferentiated charnockitic biotite gneiss.
Photo lineaments were seen around the site. Faults inferred by aerial photos.
Damage occurred during b X y
A026-051 A026  Slope Failure A construction. Retaining wall was  Kandy 9932 656667 | aceof colapse of mountain slope was read in the upper siope. 14 |Bmak’ Undifferentiated chamockitc biotite gneiss.
constructed. Photo lineaments were seen around the site. Faults inferred by aerial photos.
Rock Fall, . Very steep planner slope. Pmgk: Charnockitic gneiss.
A026-055  A026 Rock Slide A Kandy 99:32 47,4849 A couple of photo lineaments were seen around the site. “ Shear zones inferred by aerial photos.
A026-056 A026  Slope Failure A Kandy 09.32 47.48.49 Very steep planner slope. 1 Pmgk: Charnockitic gneiss, Pmgga: Garnet - sillmanite - biotite gneiss, Pmq;: Quartzites.
A couple of photo lineaments were seen around the site. Shear zones inferred by aerial photos.
A026-058 A026  Slope Failure A Kandy 09.32 47.48.49 Very steep planner slope. Trace of small collapse was read less clearly in the upper 1 Pmgga: Garnet - sillmanite - biotite gneiss, Pmq: Quartzites, Pmghb: Horblend - biotite
slope. A couple of photo lineaments were seen around the site. gneiss. Shear zones inferred by aerial photos.
Damage occurred during > . ) ) ) .
A026-060 A026 Rock Fall, A constructon. Reaining wallwas | Kandy 9032 474849 Very steep planner slope. 1 Pmgga: Garnet - sillmanite - biotite gneiss, Pmq: Quartzites, Pmghb: Hornblend - biotite
Rock Slide constructed. A couple of photo lineaments were seen around the site. gneiss. Shear zones inferred by aerial photos.
A113-010  A113 Landslide A Kandy 99.10 161162 Shape of a landslide was not read at the site. " Pmq: Quartzites.
Trace of collapse of mountain slope was read in the upper slope. Close to a probable thrust and an axis of antiform
Less clearly read landslide, located in a colluvium slope formed by a collapse of upper 5 .
A113-015 A113 | Landslide G Invohing road and residence.  Kandy 9934 135136  mountain slope. 14 Ez‘;;‘: ; i:g?';o:;”l:szd b”‘;“e‘s;"eﬁ';;; Biotte hornblende gneiss.
Inthe axis o the ridge of upper mountain, 2 cos were clearly read. Y aernl potos:
A |caegoyA
B |caegoyB
C Category C
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No. date Material name Collected from Format

1| 20120618|Statistical Pocket Book - 2010 Department of Census & Statistics Printed book

2| 20120618|Sri Lanka Labour Force Survey AnnualReport -2010 Department of Census & Statistics Printed book

3| 20120618|Statistics on Vital Events2000-2010 Department of Census & Statistics Printed book

4| 20120618|Household Income and Expenditure Survey -2009/10 Department of Census & Statistics Printed book

5| 20120618|Road Atlas of Sri Lanka Vijithayapa Bookshop Printed book

6] 20120618|Vijithayapa School Atlas Vijithayapa Publications Printed book

7] 20120618|Sarasavi School Atlas Sarasavi Publishers Printed book

8 ADT Central,Sabragamuwa Provinces.pdf

9 MCC Cen Sab Uva Wst
10| 20120620|Map: ADT Locations.jpg Planning Division, RDA DVD
11 Maps: Landslides in Badulla, Kandy, Matalre, Nuwara Eliya and Ratnapura
12 Road Sections Affected by Landslides
13| 20120620|Hard copy of the maps of No.1 and No.8 Planning Division , RDA Paper document
14| 20120629|Guidelinses for Construction in Landslide Prone Areas, March 2003 NBRO Paper document
15[ 20120629|Guidelinses for Construction in Landslide Prone Areas, 2009 NBRO Paper document
16| 20120702|VOC Data 2010 Planning Division, RDA DVD
17] 20120702|Wave of traffic volume( montyly and by day of the week) Planning Division, RDA Electronic file
18| 20120704[20120704Traffic Growth Rate Calculation - 20071130 Planning Division, RDA Electronic file
19| 20120702|Hazard Map S=1:50,000 NBRO JPG
20 20120614|Topographic Map S=1:50,000 Survey Department Paper document
21| 20120711|Topographic Map S=1:50,000 Survey Department CD/JPG
22| 20120711|Topographic Maps, S=1:10,000 Survey Department CD (GIS)
23| 20120614 |Geological Map, Soil Map, Watershed Map Survey Department Paper document
24 20120712|Topographic Map S=1:250,000 Survey Department Paper document
25| 20120717|Geological Map of Sri Lanka Geological Survey & Mines Bureau Paper document
26| 20120717|Metamorphic Map of Sri Lanka GSMB Paper document
27| 20120717|Structual Map of Sri Lanka GSMB Paper document
28| 20120717|Geological Map S=1:10,000 GSMB Paper document
29| 20120717|Geological Map of Central and Western Sri Lanka GSMB Paper document
30| 20120720]Aerial Photo (62Pics) Survey Department Contact print
31| 20120720|Aerial Photo (62Pics) Survey Department CDI/TIFF
32| 20120720]Index Map of Aerial Photos Survey Department Paper document
33| 20120720|Geological Map S=1:10,000 GSMB CDI/TIFF
34| 20120808 Project Proposal for Integrated Landslide Mitigation Project Phase 1 (Badulla, NBRO PDF

Kandy, Matale and Nuwara Eliya)




[4
¥ xipuaddy

No. date Material name Collected from Format
35| 20120809]Structual Map of Sri Lanka GSMB CD/TIFF
36| 20120809|Geological Map of Central and Western Sri Lanka GSMB CD/TIFF
37| 20120815|Aerial Photo (12Pics) Survey Department Contact print
38| 20120815|Aerial Photo (12Pics) Survey Department CDI/TIFF
39| 20120802|Met Data for 12 Met Stations Department of Meteorology Excel file
40| 20120816|Earthquake Records GSMB and other authorities Excel file
41) 20120816|National Atral of Sri Lanka Survey Department Paper document
Nafional Physical Planning
. . . . Department, Ministry of Construction, .
42| 20120914|Projects Summary, Emanating from National Physical Plan 2011-2030 o . . Printed book
Engineering Services, Housing and
Commaon Amenities
National Physical Planning
43| 20120914|National Physical Plannning Policy & Plan Department, Ministry of Construction, [Printed book
Engineering Services, Housing and
44 20120918|National Road Master Plan Summary RDA Printed book
45| 20120918[National Road Master Plan 2008-2012 Executive Summary RDA Printed book
46]| 20120918|National Road Master Plan 2008-2017 Investment Plan RDA Printed book
47| 20120918{20120918 RDC SocioEconomic Data Various sources CD
48] 20120926|20120926 RDC SE Data Various sources Electronic file
49| 20120927)120120927 RDC SE Data Various sources Electronic file
50| 20120928|Boundary maps of Sri Lanka - District and Division Various sources CD
51| 20120928 Tourist Guide Map of Matale District Various sources Printed book
52 20120928 Tourist Guide Map of Nuwara Eliya District Various sources Printed book
53| 20120928|Annual Report-2011 NBRO Printed book
54 20120928|Road Maintenance Manual-1989 RDA Printed book
55[ 20121005[{Annual Report 2010 RDA Printed book
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