Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (102+060) to (102+070)
Length—10 m

Height - 3.0 m

Proposed Solution:

1. Debris flow barriers
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Fig. 12: View of debris slide/flow along the nala between Ch. 102+060 to 102+070 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (102+650) to (102+680)

Length —30 m

Height - 3.0 m

Proposed Solution:

1. A gabion breast wall of 3.0 m height and welded wire mesh with soil nailing up to 3.0 m.

2. Plantation is also important on the surrounding barren land to enhance slope stability

Fig. 13: View of debris slide on LHS between Ch. 1024650 to 102+680 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (103+420) to (103+540)
Length — 120 m

Height - 4.0 m

Proposed Solution:

1. Gabion breast wall with filter (non-woven type) and drainage pipes of 7.0 to 8.0 m length
at the 3-5 degree.

Annexure-2
822350 2827350
ENGINEERING GEOLOGICAL PLAN MAP FROM CHAINAGE 103+380 TO 103+540 ON NH31.
TURA TO DALU ROAD. MEGHALAYA N
: \
320 3822
CROSS SECTION A-A' ACROSS THE ROAD AT
CEI=11
822290 2822290N
oy
CROSS SECTION BB ACROGSS THE ROAD AT
CE103=450
822260 ez
4
2822230N 2822230N|
5
282220 Dt e = 2829200
CROSS SECTION C-C' ACROSS THE ROAD AT
oo E——
2 i e - o
2822 : 822170
o //
= _+7/'
%o, i
,,,,, N 5 TTT30
; 3 5 2 3 g 3 2




16 07 2025

Fig. 15: View of the gravnty retammg wall provided at the nearby sinking area on valley side of the
affected area



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (115+285) to (115+405)
Length — 120 m
Height - 2.0 m
Proposed Solution:
1. MSE wall (2m ht) in 65 m (Km 115.285 to km 115.350)
L-65m
H-2m
W-3.6 m
Area- 130 m?
Fill vol- 468 m®
2. Gabion Retaining Wall (2 m ht) with perforated pipe in 55 m (km 115.350 to km 115.405)
3. Surface drain
4. Paved shoulders
5. Chute drain in the downslope side

6. Plantation
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Fig. 16: View of the junction of Tura-Dalu road with the village road and sinking zone-4 at Ch.
115+285 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (115+440) to (115+550)

Length— 110 m

Height - 3.0 m

Proposed Solution:

1. MSE wall (3m ht) in 50 m (Km 115.440 to km 115.490)

L-50 m

H-3m

W-4 m

Area- 150 m?

Fill vol- 600 m®

2. Gabion Retaining Wall (3m ht) with perforated pipe in 60 m (km 115.490 to km 115.550)
3. Plantation

4. Paved shoulder up to the side drain
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Fig. 17: View of sinking zone between Ch. 115+440 and 115+540 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (115+550) to (115+610)
Length — 60 m

Height - 3.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-60

H-3

W-4

Area- 180

Fill vol- 728

2. Surface drain extended to existing culvert
3. Plantation

4. No paved shoulder
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (115+635) to (115+690)
Length — 55 m

Height —1.5m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-55

H-1.5

W-3.1

Area- 82.5

Fill vol- 256

2. Gabion Retaining Wall (2m height) with perforated pipe in 25 m from km 115.610 to km
115.635

3. Surface drain extended to the existing culvert
4. Plantation

5. No paved shoulder
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ENGINEERTNG GEOLOGICAL PLAN MAP FROM CHAINAGE 115+620 TO 116+220 ON NHS51. TURA TODALU ROAD. MEGHATAYA




Ch.115+675

Fig. 19: A longitudinal open crack approximately 15 m long and up to 10 em wide with vertical
displacement (up to 12 cm) along right edge of the pavement near Ch 115+675 km were
mapped.



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation

of

Chainage from (115+690) to (115+780)
Length —90 m

Height —3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m height) with perforated pipe to be started from km 115.690 (40

m additional).
2. Surface drain extended to existing culvert

3. Plantation
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Fig. 20: View of damaged zone and longitudinal cracks at SZ-08 between Ch. 115+730 to 115+780

km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (115+780) to (115+900)
Length — 120 m

Height —3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe
2. Paved shoulder up to the side drain
3. Plantation
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Fig. 21: Longitudinal open cracks (up to 25 cm wide) with vertical displacement (up to 30 cm) mapped
along right edge of the pavement near Ch 115+867 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation
of

Chainage from (115+970) to (116+095)
Length —125m

Height —2.0 m

Proposed Solution:

1. Gabion Retaining Wall (2m ht) with perforated pipe to be continued upto km 116.095
(55 m additional).
2. Plantation
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tween Ch. 1154970 to 116+040 km

Fig. 22: View of longitudiai crack at the road level on LHS be



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (116+095) to (116+165)

Length — 70 m

Height — 2.0 m

Proposed Solution:

Gabion Retaining Wall (2m ht)

Flexible retaining wall on the RHS and surface and subsurface drainage
Paved shoulders

Plantation
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ENGINEERING GEOLOGICAL PLAN MAP FROM CHAINAGE 115+620 TO 116+220 ON NHS1. TURA TODALU ROAD. MEGHATLAYA







Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (116+380) to (116+530)
Length — 150 m

Height - 3.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-150 m

H-3m

W-4 m

Area- 450 m?

Fill vol- 1800 m®

2. Plantation

3. Flexible retaining wall of 2.0 m height on the RHS and surface and subsurface drainage
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Fig. 24: View of the sunk/sinking zone 12 between Ch. 116+380 to 116+530 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (117+060) to (117+180)

Length — 120 m

Height - 1.5 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 5Sm as per site verification).
L-120

H-1.5

W-3.1

Area- 180

Fill vol- 558

2. 1.5-meter breast wall

3. Plantation
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Fig. 25: Area along the road’s left-hand side is affected byr ground subsidence (sinking zone) Between

Ch 117+060 to 117+180 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (117+180) to (117+370)
Length — 190 m

Height —3.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-190

H-3

W-4

Area- 570

Fill vol- 2280

2. Paved Shoulders

3. Plantation
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117+060

Fig. 25: Area along the road’s left-hand éide is affected byr grounﬂ subsidence (sinking zone) Between
Ch 1174060 to 117+180 km




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (117+370) to (117+440)

Length — 70 m

Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall with wire mesh facia and selected backfill materials
(height of MSE wall to be 5m as per site verification).

L-70

H-5

W-4.6

Area- 350
Fill vol- 1610

2. Plantation
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ve1.2m

Fig. 27: Ground subsidence (sinking zone) near Ch 117+390 km, which may impact road stability.
Culvert is separated and moved away near Ch 1174345 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (117+460) to (117+870)

Length —410 m

Height — 4.0 m

Proposed Solution:

1. MSE Wall (4m ht) in 40 m (km 117.460 to km 117.500).
L-40

H-4

W-4.2

Area- 160

Fill vol- 672

2. MSE Wall (4m ht) in 120 m (km 117.660 to km 117.780).
L-120

H-4

W-4.2

Area- 480

Fill vol- 2016

3. MSE Wall (4m ht) in 30 m (km 117.840 to km 117.870).
L-30

H-4

W-4.2

Area- 120

Fill vol- 504

4. Gabion Retaining Wall (4m ht) with perforated pipe in 160 m (km 117.500 to km 117.660)

5. Plantation
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Fig. 28: Separation of the road with adjacent ground due to erosion along the roadside may lead to
pavement failure due to insufficient lateral confinement at Ch 117+595 km



Ch
1174650

Ch 117%67%

Fig. 29: Erosion along the roadside has caused separation between the road and adjacent ground,
reducing lateral confinement. This lack of support can result in cracking or collapse of the
pavement structure near the areas of Ch 117+650 and 117+675 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (117+870) to (117+945)

Length — 75 m
Height —3.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 5m as per site verification)

L-75

H-3

W-4

Area- 225
Fill vol- 900
2. Paved Shoulders

3. Plantation
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ENGINEERDNG OENLOGECAL PLAN MAT FROM CHARNAGE | 17+E00 TO | IR+800 OF NHSL
TURA TO DALLIT ROATE MEGHAL AYA




Chil17+843

[

[

Fig. 30: Longitudinal crack appeared at the joint Fig. 31: Right-side portion of the road pavement
between the pavement and the shoulder failed and collapsed near Ch 117+843

close to Ch 117+920 km. km.




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+000) to (118+290)

Length — 290 m

Height — 8.0 m

Proposed Solution:

1. Gabion Retaining Wall (2m ht) with perforated pipe in 230 m (km 118.000 to km 118.230)
2. MSE Wall (3m ht) in 60 m (km 118.230 to km 118.290).

3. Paved Shoulders

4. Plantation
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Fig. 32: View of uphill side between chainage Fig. 33: Cracks observed in village road to
118+000 to 118+290 km Rumamgiri



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+320) to (118+460)

Length — 140 m

Height — 2.0 m

Proposed Solution:

1. Gabion Retaining Wall (2m ht) with perforated pipe.

2. Paved Shoulders

3. Plantation

4. Grouting towards valley
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+460) to (118+600)
Length — 140 m

Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-140

H-5

W-4.3

Area- 700

Fill vol- 3010

2. Paved Shoulders
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Fig. 35: View of sinking area at Ch. 118+520 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+650) to (118+740)

Length — 90 m

Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 5m as per site verification)

2. Paved Shoulders
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Fig. 36: Area along the road’s left-hand side is affected by ground subsidence (sinking zone) near Ch

118

+650 km, which may impact road stability

118F705

Fig. 37: Erosion along the roadside has led to a gap between the road and the adjacent ground.
decreasing lateral confinement. This reduced support may contribute to pavement cracking
or structural failure near Ch 118+705 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+740) to (118+900)

Length — 160 m

Height — 3.0 m Retaining Wall, and 4.0 m MSE Wall

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe in 50 m (km 118.740 to km 118.790)
2. MSE Wall (4m ht) in 110 m (km 118.790 to km 118.900)

L-110

H-4

W-4.2

Area- 440

Fill vol- 1848

3. Paved Shoulders
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Fig. 38: Left-side portion of the road pavement failed and collapsed near Ch 118+825 km. Failed blocks
were moved horizontally up to 25 cm and vertically up to 120 em.



Fig. 39: Erosion along the roadside has caused separation between the road and adjacent ground,
reducing lateral confinement. This lack of support can result in cracking or collapse of the
pavement structure near the area of Ch 118+850 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (118+915) to (119+160)

Length — 324 m

Height — 8.0 m

Proposed Solution:

1. MSE Wall (5m ht) in 100 m (km 118.915to km 119.015).

L-50

H-5

W-4.6

Area- 250

Fill vol- 1150

2. Gabion Retaining Wall (Sm ht) with perforated pipe in 145 m (km 119.015 to km 119.160)
3. Paved Shoulders
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d - eninl wide polymerlc with smoath edges .t consists of discrele
Stondord Reference [Value] Unit channels of choely packed hgh tenaclty polyester tendona
= NF_EN 9864 | Geotextile 550 encased in a inear low —dersity palethylens sheath (LLDPE)
g Nasa per unit area tatol a/=am
unit ana mass(gectertiermin ppss) (3 _ 1al’vuru-rh: Streps Specification
- — Fr .....:. et Juna]  Winimum average rol valus
Tenah 3 Tersile | MO kN |25(30 |w |w|an|w|un 0 [100]
Strangh Cross_Ovection kN/m Strength o
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[Non—woven gectextile:
The Non—woven geotextile shol have a masa per unit Area of
200 g/m? (min.). satistying 1% other minimum critério o8 par
section 700 of MoRTH spactication.

Steel Neshc-

(A) Steel used for mesh shall conform to grode bSO0b (or)
bA50c and hot p golvonized ta minimum 200gsm,

(8) Two consecutive units of steel mesh to be Jolned
horizontally; using the te bar which shdl be cannactad wsing
min, 16 gouge wire.

Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig. 40: Sinking and subsidence were observed in the lefi-side section of the road pavement due to
soil erosion between Ch 1184915 and 119+160 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (119+160) to (119+270)
Length — 110m
Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 5m as per site verification)

L-110

H-5

W-4.6

Area- 550

Fill vol-2530

2. Paved Shoulders
3. Plantation

4.Grouting
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Fig. 40: Sinking and subsidence were observed in the lefi-side section of the road pavement due to
soil erosion between Ch 1184915 and 119+160 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (119+270) to (119+450)

Length — 180 m

Height — 6.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 6m as per site verification)
L-180

H-6

W-5

Area- 1080

Fill vol- 5400

2. Paved Shoulders

3. Plantation
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Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig. 43: View of sinking zone -25 on LHS






Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (120+900) to (121+280)

Length — 380m
Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall

L-380

H-5

W-4.6

Area- 1750

Fill vol- 8050

2. Paved Shoulders3.
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Polymeric Sirups :— Polymeric Straps shall be 48,51 mm
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d - eninl wide polymerlc with smoath edges .t consists of discrele
Stondord Reference [Value] Unit channels of choely packed hgh tenaclty polyester tendona
= NF_EN 9864 | Geotextile 550 encased in a inear low —dersity palethylens sheath (LLDPE)
g Nasa per unit area tatol a/=am
unit ana mass(gectertiermin ppss) (3 _ 1al’vuru-rh: Streps Specification
- — Fr .....:. et Juna]  Winimum average rol valus
Tenah 3 Tersile | MO kN |25(30 |w |w|an|w|un 0 [100]
Strangh Cross_Ovection kN/m Strength o
— Width | standard |mm} 5

[Non—woven gectextile:
The Non—woven geotextile shol have a masa per unit Area of
200 g/m? (min.). satistying 1% other minimum critério o8 par
section 700 of MoRTH spactication.

Steel Neshc-

(A) Steel used for mesh shall conform to grode bSO0b (or)
bA50c and hot p golvonized ta minimum 200gsm,

(8) Two consecutive units of steel mesh to be Jolned
horizontally; using the te bar which shdl be cannactad wsing
min, 16 gouge wire.

Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig: 44: Erosion occurring around the culvers and along the roadway has led to a separation between
the pavement and the adjoining ground. decreasing lateral support. This reduced confinement
may contribute to cracking or potential failure of the culverts and pavement structure in the
vicinity of area between Ch 121+061 and 121+160 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (121+320) to (121+405)
Length — 85 m

Height — 5.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-85

H-5

W-4.6

Area- 425

Fill vol- 1955

2. Paved Shoulders
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Detail -'A'

High performance mutilinear drol
composite with perforate

Polymeric Sirups :— Polymeric Straps shall be 48,51 mm

Chainage from (121+320) to
(121+405); Height — 5.0 m

High mutifmear
droinage mposite with
roted

Machanlca Connector.

Het dip gulvanized

stesl mesh foscio gohvanization
to =500gsm

minl pipes
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d - eninl wide polymerlc with smoath edges .t consists of discrele
Stondord Reference [Value] Unit channels of choely packed hgh tenaclty polyester tendona
= NF_EN 9864 | Geotextile 550 encased in a inear low —dersity palethylens sheath (LLDPE)
g Nasa per unit area tatol a/=am
unit ana mass(gectertiermin ppss) (3 _ 1al’vuru-rh: Streps Specification
- — Fr .....:. et Juna]  Winimum average rol valus
Tenah 3 Tersile | MO kN |25(30 |w |w|an|w|un 0 [100]
Strangh Cross_Ovection kN/m Strength o
— Width | standard |mm} 5

[Non—woven gectextile:
The Non—woven geotextile shol have a masa per unit Area of
200 g/m? (min.). satistying 1% other minimum critério o8 par
section 700 of MoRTH spactication.

Steel Neshc-

(A) Steel used for mesh shall conform to grode bSO0b (or)
bA50c and hot p golvonized ta minimum 200gsm,

(8) Two consecutive units of steel mesh to be Jolned
horizontally; using the te bar which shdl be cannactad wsing
min, 16 gouge wire.

Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig. 45: View of sinking zone -27 from Ch. 121+330 to 121+405 km




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (121+450) to (121+705)

Length — 255 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe to be extended up to km 121.705 (3 m
height in extended 195 m length).

2. Paved Shoulders
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (121+705) to (121+760)
Length — 55 m

Height — 4.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-55

H-4

W-4.2

Area- 220

Fill vol- 924

2. Paved Shoulders

3. Plantation

4. Grouting
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Polymeric Sirups :— Polymeric Straps shall be 48,51 mm
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(121+760); Height — 4.0 m
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d - eninl wide polymerlc with smoath edges .t consists of discrele
Stondord Reference [Value] Unit channels of choely packed hgh tenaclty polyester tendona
= NF_EN 9864 | Geotextile 550 encased in a inear low —dersity palethylens sheath (LLDPE)
g Nasa per unit area tatol a/=am
unit ana mass(gectertiermin ppss) (3 _ 1al’vuru-rh: Streps Specification
- — Fr .....:. et Juna]  Winimum average rol valus
Tenah 3 Tersile | MO kN |25(30 |w |w|an|w|un 0 [100]
Strangh Cross_Ovection kN/m Strength o
— Width | standard |mm} 5

[Non—woven gectextile:
The Non—woven geotextile shol have a masa per unit Area of
200 g/m? (min.). satistying 1% other minimum critério o8 par
section 700 of MoRTH spactication.

Steel Neshc-

(A) Steel used for mesh shall conform to grode bSO0b (or)
bA50c and hot p golvonized ta minimum 200gsm,

(8) Two consecutive units of steel mesh to be Jolned
horizontally; using the te bar which shdl be cannactad wsing
min, 16 gouge wire.

Typical Cross Section with Mechanically Stabitazation Earth Slope
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (121+800) to (121+880)

Length — 80 m

Height —3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe.

2. Paved Shoulders

3. One row of grouting on both sides at 3 m spacing and 5 m depth

4. Plantation
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Fig. 48: View of sinking zone -30 between Ch. 1214800 and 121+830 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (121+880) to (122+050)

Length — 170 m

Height — 4.0 m

Proposed Solution:

1. Gabion Retaining Wall (4m ht) in 90 m with perforated pipe (km 121.880 to km 121.970)
2. MSE Wall (4m ht) in 80 m (km 121.970 to km 122.050).

L-80

H-4

W-4.2

Area- 320

Fill vol- 1344

3. Paved Shoulders

4. Plantation
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+050) to (122+078)

Length — 28 m

Height — 4.0 m

Proposed Solution:

1. Gabion Retaining Wall (4m ht) with perforated pipe

2. Paved Shoulders

3. Plantation
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Fig. 50: View of longitudinal cracks and sinking area on the LH



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+118) to (122+385)

Length — 267 m

Height — 4.0 m

Proposed Solution:

1. Gabion retaining walls Valley side

2. Paved Shoulders

3. Plantation
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Fig. 51: View of longitudinal cracks on LHS in SZ-33



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+385) to (122+510)

Length— 125 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe

2. Paved Shoulders

3. Breast wall 2 meters

4. Plantation
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Fig. 42: Erosion occurring along the left-side of the roadway has led to a separation between the
pavement and the adjoining ground, decreasing lateral support. This reduced confinement
may contribute to cracking or potential failure of pavement structure in the vicinity of the
arca near Ch 122+405 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (122+525) to (122+780)

Length — 255 m
Height —3.0 m

Proposed Solution:

1. MSE Wall (3m ht) in 80 m (km 122.535 to km 122.615).

2. Gabion Retaining Wall (3m ht) with perforated pipe in 165 m (km 122.615 to km 122.780)

3. Paved Shoulders

4. Plantation
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Bl,oxxniéﬁ .
clay

Fig. 53: Right-side portion of the road pavement failed and collapsed near Ch 122+565 km. Failed
blocks were moved horizontally up to 30 e¢m and vertically up to 160 cm. Development of
longitudinal cracks are continued in previous and further chainages to this zone. The main
causes of these failure and settlement are, lack of drainage, inadequate lateral support, a weak
pavement and foundation, erosion, and the movement of large vehicles near the edge.



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+780) to (122+870)

Length — 90 m

Height — 4.0 m

Proposed Solution:

1. Gabion Retaining Wall (4m ht) with perforated pipe to be continued upto km 122.870
(additional 15 m).

2. Paved Shoulders

3. Plantation
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Fig. 54: View of longitudinal crack on LHS from Ch. 122+780 to 122+820 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+870) to (122+985)

Length — 115 m

Height — 3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe

2. Paved Shoulders

3. Plantation
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (122+985) to (123+160)

Length— 175 m

Height —3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe in 105 m (km 122.985 to km 123.090).
2. MSE Wall (3m ht) in 70 m (km 123.090 to km 123.160).

L-70

H-3

W-4

Area- 210

Fill vol- 840

3. Paved Shoulders

4. Plantation
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Fig. 56: View of sinking zone -38 on RHS




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (123+160) to (123+250)

Length — 90 m

Height — 3.0 m MSE, and 2.0 m Gabion breast wall

Proposed Solution:

Mechanically stabilized earth wall with gabion facia/steel wire mesh facia, selected backfill
materials and drain holes is recommended. Maximum height of the wall will be 3.0 m. Gabion
breast wall of 2.0 m high is also recommended. Paved shoulder up to side drain is
recommended.

L-90

H-3

W-4

Area- 270
Fill vol- 1080
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Ch
123+1956

- S 4 Y - - .

Fig. 47: Left-side portion of the road pavement failed and collapsed near Ch 123+195 km. Failed
blocks were moved horizontally up to 50 cm and vertically up to 200 ¢cm. Lack of lateral
support, side erosion, weak foundation and pavement and passing of heavy vehicles close to
the edge are the major cause of these cracks and shoulder settiement



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (123+284) to (123+350)

Length — 66 m

Height — 11.0 m

Proposed Solution:

1. Shored hybrid Reinforced soil structure (10-11 m ht) in 40 m length
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Fig. 58: The left-side portion of the road pavement near Ch 1234330 km failed and collapsed. The
affected pavement sections shifted both horizontally and vertically. The underlying layers
supporting the pavement consists of rock pieces and silty, sandy clay.




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (123+350) to (123+460)

Length— 110 m

Height — 4.0 m

Proposed Solution:

1. (i) MSE Wall (4m ht) in 40 m (km 123.360 to km 123.400).

L-40

H-4

W-4.2

Area- 160

Fill vol- 960

2. Gabion Retaining Wall (4m ht) with perforated pipe in 60 m (km 123.400 to km 123.460)
3. 2-meter breast wall

4. Plantation
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Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig. 59: The left-side portion of the road pavement near Ch 123+395 km failed and collapsed. The

affected pavement sections shifted both horizontally and vertically. The underlying layers
supporting the pavement consists of rock picces and silty. sandy clay.



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (123+500) to (123+680)

Length — 180 m

Height — 2.0 m

Proposed Solution:

1. Gabion retaining wall of 2.0 m height towards valley side

2. Perforated pipes to be provided for sub-surface drainage

3. Two of grouting towards LHS are recommended
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Fig. 60: View of longitudinal crack from Ch. 123+500 to 123+680 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (123+930) to (123+990)

Length — 60 m

Height - 4.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 4m as per site verification)
L-60

H-4

W-4.2

Area- 240

Fill vol- 1008

2. Paved Shoulders

3. 2-meter breast wall
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d - eninl wide polymerlc with smoath edges .t consists of discrele
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[Non—woven gectextile:

The Non—woven geotextile shol have a masa per unit Area of
200 g/m? (min.). satisfying 1 other minimum criteria 0s par
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9
. sati
MoRTH

Steel Neshc-

(A) Steel used for mesh shall conform to grode bSO0b (or)
bA50c and hot p golvonized ta minimum 200gsm,

(8) Two consecutive units of steel mesh to be Jolned
horizontally; using the te bar which shdl be cannactad wsing
min, 16 gouge wire.

Typical Cross Section with Mechanically Stabitazation Earth Slope
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Fig. 61: View of sinking area from Ch. 123+930 to 123+990 km on LHS



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+070) to (124+175)

Length — 105 m

Height - 6.0 m

Proposed Solution:

1. MSE Wall (6m ht) in 65 m (km 124.070 to km 124.135).

L-65

H-6

W-5

Area- 390

Fill vol- 1950

2. Gabion Retaining Wall (3m ht) with perforated pipe in 40 m (km 124.135 to km 124.175)
2. Paved Shoulders

3. One row of grouting towards LHS are recommended.
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+175) to (124+255)

Length — 80 m

Height — 2.0 m

Proposed Solution:

1. Gabion Retaining Wall (2m ht) with perforated pipe and other items

2. Paved Shoulders

3. Grouting
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4 July 2025 16'50

Fig. 63: View of debris flow near Ch. 124+210 and 124+255 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+415) to (124+535)

Length — 120 m

Height —3.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 3m as per site verification)

2. Paved Shoulders

3. One row of grouting towards LHS
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“Ch.124+485
SIS
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Fig. 65: The left-side portion of the road pavement near Ch 124+485 km failed and collapsed. The
affected pavement sections shifted both horizontally and vertically. The underlying layers
supporting the pavement consists of rock pieces and silty, sandy clay. The lack of lateral
support and side erosion led to the horizontal shift of the pavement. while a weak foundation
and heavy vehicles contributed to vertical settlement and cracking



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+555) to (124+613)

Length — 58 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe.

2. Paved Shoulders

3. One row of grouting towards LHS
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Fig. 66: View of sinking zone-47 between Ch. 124+555 and 1244613 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+649) to (124+685)

Length — 36 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe.

2. Paved shoulders up to the drain and road edge.

3. One row of grouting towards LHS.

4. Gabion breast wall of 3.0 m height.
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Fig. 67: View of slope instability area between Ch. 124+649 and 124+685 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (124+800) to (124+870)

Length — 70 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe.

2. Paved Shoulders
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Fig. 68: View of the sinking arca on RHS of National Highway between Ch. 1244800 km to 124+870
km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (125+055) to (125+100)

Length —45 m

Height —3.0 m

Proposed Solution:

1. Gabion retaining wall. A flexible retaining structure is recommended. The maximum height
of the wall will be 3.0 m.

2. Gabion Retaining Wall (3m ht) with perforated pipe

3. Paved shoulder up to the drain is also recommended
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Fig. 69: View of newely formed sinking area between Ch. 125+055 and 125+100 km on RHS of NH




Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (125+170) to (125+200)

Length — 30 m

Height — 5.0 m

Proposed Solution:

1.Gabion Retaining Wall (5m ht) with perforated pipe

2. Existing retaining wall is recommended to extend at RHS towards the Tura side. Height of
the wall will be 5.0 m.
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Fig. 70: View of the landslide between Ch. 125+185 and 125+200 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (125+232) to (125+245)

Length— 13 m

Height — 5.2 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe

2. Height of breast wall will be 6.0 m.

3. From the crown area, surface water should be diverted on either side of the slide

4. Road side drain.
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Fig. 71: View of debris slide at Ch. 125+240 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (125+390) to (125+430)

Length — 40 m

Height — 6.0 m

Proposed Solution:

1. Gabion Retaining Wall (6m ht) with perforated pipe

2. Extension of retaining wall on both sides up to 15.0 & 20.0 m towards Tura and Dalu side
respectively.

3. Height of the wall will be varying from 4.0 to 9.0 m.

4. Plantation.
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Fig. 72: View of sinking/sliding and right flank of the sinking zone-53



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (126+450) to (126+475)

Length — 25 m

Height — 5.2 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 7m as per site verification)

2. Plantation
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (127+400) to (127+770)

Length — 370 m

Height —3.0 m

Proposed Solution:

1. Gabion breast wall of 3.0 m height with a proper surface drainage system towards the hillside
area.

2. Plantation

Hih performonan;rod tlowes iioge Polymeric Siraps i~ Polymeric Straps shall bs 43.5+1 mm
with perforated minl slpes wide palymerlc with smoath sdgen it consla of dacrele
Sindords__[ Reference __[Value] Unit channels of chsely packed hgh tenaclty polyerter tendona
NF_EN 9864 | Geotextie 550 encased in a inear low —dersity palthylens sheath (LLDPE)
Mags pir [ o/
per urit area total oam
Uit ana | Mas per onit oree ey |12 _ Tl Sinos Speclicalon
Froperties Winimum average rol valus
Tickness | NF BN 88831 [gmaer 2 Mo o] mm T e
RO A Dieclrl 26 | 7| | Tensie | "G [WN|2s sa}u: solan wluulnu oo
Strangh 10319 Crasa_Ovection Strength )
Polymeric_strap: Widih standard_|Mmy.449.549.2049. 2440 48 9.5 495
(Length as per desin) [Non—woven gectextile:
The Non-woven geotextile shel have o mosn per unit Area of
Detail A" zcghn/rg'm(wgn} satiatying he other minimum criteria 08 par
n MoRTH _spectication.
Steel Nesho-
(A) Steel used for mesh sholl conform o grade bSG0b (or)
. b350c and hot Sp galvanized ta minimum 20dgsm.
B) Two consecuive unlta o steel mesh to te Joined
Chainage from (127+400) to B e A e
min, 16 gouga wire.

(127+770); Height — 3.0 m

igh multifnear
druinage geccomposite with

min ppes
Catciment Draln E Road

Het dip golvonized
steol mesh foucia wNumxutlun
to min, =500gsm

S
' + 4 '
4 - L
- - g g s i e
tiah puforrings mulifomer LA ORISR0 O O NN R LS L6 A
+ mitoge geocomposite with . PR 4 FRe 4 +
3 + partoraed:. mial plpes <735, e g T T et e e A =
A R e PO VAN AT B R 0 N SO A ORI MR T
g g e R G G AL e g T T e T g g g N g
£ ¥ S
+ ¥ " b ik s " + + !
hSES

Typical Cross Section with Mechanically Stabitazation Earth Slo)




4 4 % B ¥ ¢ & »p ¥ & # F A & §
[esIRs | $ ! L ZEDSIAN
ENGINEERING GEOLOGICAL PLAN MAP FROM CHAINAGE N
1277400 TO 125-020 ON NH5), TURA T0 DALU ROAD, MEGHALAYA A
223 2RS40
S S0 RSN
Ve oy RELS 34N

IS I,

5 -
l”“'_*. VRIS,
B A N
S PN

PERiBD ] | M ATIOK €O AT TN AT 4T OB

—
00 Y W I
*® S
Rl L4
' ;
R IO LD S T N0 AT U,
N e
TSN
'
HARA04(0S
Moo
PSR
e
e s
v
’_'\' B
72 W
2 & # | x
re i | =






Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (127+880) to (127+900)
Length — 20 m

Height — 6.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall
L-20

H-6

W-5

Area- 180

Fill vol- 900

2. Paved Shoulders

3. Increase in surface drains
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Fig. 76: The left-side portion of the road pavement near Ch 127+900 km failed and collapsed. The
affected pavement sections shifted both horizontally and vertically. Heavy masonry retaining
structure failed and divided in two parts and moved both horizontally and vertically.



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of

Chainage from (127+945) to (127+980)
Length — 35 m
Height — 7.0 m

Proposed Solution:

1. Mechanically stabilised Earth wall (height of MSE wall to be 7m as per site verification)

2. Paved Shoulders

3. Plantation
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Fig. 77: Major subsidence was mapped on the left-hand side of the road near Ch 127
may affect overall road stability



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (129+320) to (129+360)

Length — 40 m

Height — 10.0 m

Proposed Solution:

1. Soil nailing with 100 mm SFRS and perforated pipes (10 m ht)

2. Paved Shoulders

3. One row of grouting on the LHS at 3.0 m spacing and 5.0 m depth

4. Plantation
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Fig. 78: Photographs are showing the various conditions of instability present on both sides of the road
that is likelihood of landslide in roadside cut slopes and subsidence in fill or valley side near
Ch. 129+350 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (129+960) to (130+035)

Length— 75 m

Height — 4.0 m

Proposed Solution:

1. Gabion Retaining Wall (4m ht) with perforated pipe.

2. Paved shoulders up to the edges of the road.

3. One row of grouting on the LHS at 3.0 m spacing and 5.0 m depth.

4. From Ch. 130+065 to 130+075 km (LHS), flexible retaining structure.

5. On the LHS, on both sides of the retaining structure, the drain should be channelized up to
the ROW with a chute drain.

6. Plantation.
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Fig. 79: Downstream and a small debris slide view on the LHS between Ch. 130+065 to 130+075 km







Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (130+120) to (130+155)

Length — 35 m

Height — 2.0 m

Proposed Solution:

1. Gabion retaining wall of 2.0 m height and gabion breast wall of 2.0 m height area
recommended, along with the paved shoulder on both sides.
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (130+230) to (130+290)

Length — 60 m

Height — 9.0 m

Proposed Solution:

1. Soil nailing with 100 mm Steel Fiber Reinforced Shotcrete (SFRS) and perforated pipes. (9
m ht)

2. On the RHS, a gabion breast wall of 2.0 m height and the paved shoulders up to the edges
of the road.
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Fig. 82: View of the sifted part of the retaining wall in the sliding area at Ch. 130+240 m

Fig. 83: Photographs are showing the various conditions of instability present on both sides of the road
that is likelihood of landslide in roadside cut slopes and subsidence in fill or valley side
between Ch. 130+260 km.



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (130+485) to (130+515)

Length —30 m

Height — 8 m

Proposed Solution:

1. Soil nailing with 100 mm SFRS and perforated pipes (8 m ht)

2. Grouted soil nailing
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Fig. 84: View of sinking area between Ch. 130+485 to 130+515 km on LHS



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (130+680) to (130+764)

Length — 84 m

Height — 10.0 m

Proposed Solution:

1. Natural material and local vegetation

2. Grouted soil nailing
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Fig. 85: View of sinking zone-63 between Ch. 130+680 and 130+764 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (130+850) to (130+900)

Length — 50 m

Height — 4.0 m

Proposed Solution:

1. Gabion Retaining Wall (4m ht) with perforated pipe

2. Paved shoulders up to the road edge and side drain.
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Fig. 87: Downhill view of the sinking area at Ch. Fig. 88: View of the right flank of the sinking
130+730 and 130+900 km area at Ch. 130+850 and 130+900 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (131+425) to (131+460)

Length —35m

Height — 6.0 m

Proposed Solution:

1. Gabion Retaining Wall (6m ht) with perforated pipe

2. Natural material and local vegetation

3. Paved Shoulders

4. Existing Structures
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Fig. 89: Lateral & downhill views of the sinking area between Ch. 131+405 & 1314460 km on LHS

1107 2026
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Fig. 90: View of breast wall provided at the uphill Fig. 91: View of retaining wall provided at the
side of the affected area on RHS near Ch. downhill side of the affected area on
131+430 km LHS near Ch. 131+430 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (131+770) to (131+840)

Length — 70 m

Height — 14.0 m

Proposed Solution:

1. Hybrid Shored Wall+Soil Nail

2. Paved shoulders up to the road edge and side drain.

3. Grouting
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Fig. 94: View of sedimentary formations
131+770 km & 131+840 km

of the affected area & minor coal
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Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (132+060) to (132+100)

Length — 40 m

Height — 11.0 m

Proposed Solution:

1. Natural material and local vegetation

2. Grouting with soil nailing
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Fig. 96: View of RHS side of the affected area between Ch.132+060 to 132+100 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (132+830) to (132+875)

Length —45 m

Height — 6.0 m

Proposed Solution:

1. Gabion Retaining Wall (6m ht) with perforated pipe.

2. Grouting.
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Fig. 97: View of sinking area at Ch. 132+830 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (133+010) to (133+020)

Length — 10 m

Height — 6.0 m

Proposed Solution:

1. Gabion Retaining Wall (6m ht) with perforated pipe

2. Reinforced flexible retaining structure with drain holes is recommended. The height of the
wall will be 6 m.

3. Grouting
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Fig. 98: Downhill view of the sinking area from  Fig. 99: View of cracks developed at the road
Ch. 1334010 to133+020 km level from Ch. 133+010 to 133+020 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (133+500) to (133+565)

Length — 65 m

Height — 5.0 m

Proposed Solution:

1. Soil nailing with 100 mm SFRS and perforated pipes. (5 mt ht)

2. Paved shoulders

3. Grouting
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Ch. 133+520km

Dalu
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Fig. 101: View of CC drain and breast wall between Ch. 133+520 and 133+565 km



Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (138+720) to (138+780)

Length — 60 m

Height — 5.0 m

Proposed Solution:

1. Gabion Retaining Wall (5m ht) with perforated pipe

2. Grouting

3. paved shoulder

4. On LHS, a gabion breast wall of 2.0 m height.
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Fig. 103: View of the slope failure at LHS (uphill Fig. 104: View of exposed geological formation
side) from Ch. 138+720 to 138+780 km nearby the landslide affected area on
LHS of the road






Proposed Mitigation Measures Based on Site Conditions and NIRM Recommendation of
Chainage from (139+240) to (139+280)

Length — 40 m

Height — 3.0 m

Proposed Solution:

1. Gabion Retaining Wall (3m ht) with perforated pipe on the valley side.

2. Gabion Breast Wall (4m ht) with perforated pipe on the hillside.

3. Two rows of grouting towards the RHS

4. Paved Shoulders
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Fig. 106: View of the hill slope on LHS between Ch. 139+240 and 139+280 km



