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LANDSLIDE LOCATION-16 KM 452+190 TO 

KM 452+340 (PAKHI VILLAGE) 
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Surface Anchors SDA :
38mm dia, 8.0m long,
spaced @ 2.0m c/c in
both directions.

Rhomboidal shape, high tensile steel rope cable net,
mesh opening 400X400, wire ø 10.0mm mesh Tensile
strength 182 (+/-15) kN/m mesh Punching load
383(+/-20) kN, Min., tear capacity of High resistance clip
11kN + Double Twisted Hexagonal wire mesh (Mesh
size 10x12, 2.7/3.7 mm wire ø, Zinc+PVC coated)+
Hydroseeding

Exis
tin

g R
oa

d

Rhomboidal shape, high tensile steel rope cable net,
mesh opening 400X400, wire ø 10.0mm mesh Tensile
strength 182 (+/-15) kN/m mesh Punching load
383(+/-20) kN, Min., tear capacity of High resistance clip
11kN + Double Twisted Hexagonal wire mesh (Mesh
size 10x12, 2.7/3.7 mm wire ø, Zinc+PVC coated)+
Hydroseeding

3D Geocomposite mat, 6.5mm thickness, mass per unit
area 600 grams/sqm, 6kN/m tensile strength in length
direction & 2kN/m in cross direction.

3D Geocomposite mat, 6.5mm thickness, mass per unit
area 600 grams/sqm, 6kN/m tensile strength in length
direction & 2kN/m in cross direction.

Surface Anchors SDA :
38mm dia, 8.0m long,
spaced @ 2.0m c/c in
both directions.
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spaced @ 2.0m c/c in
both directions.
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3D Geocomposite mat, 6.5mm thickness,
mass per unit area 600 grams/sqm,

6kN/m tensile strength in length direction
& 2kN/m in cross direction.

Rhomboidal shape, high tensile steel rope cable net, mesh opening
400X400, wire ø 10.0mm mesh Tensile strength 182 (+/-15) kN/m

mesh Punching load 383(+/-20) kN, Min., tear capacity of High
resistance clip 11kN + Double Twisted Hexagonal wire mesh (Mesh

size 10x12, 2.7/3.7 mm wire ø, Zinc+PVC coated)+ Hydroseeding

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 4m long,
spaced at 3m c/c in both directions.
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Surface Anchors SDA :
38mm dia, 6.0m long,
spaced @ 2.0m c/c in
both directions.

Surface Anchors SDA :
38mm dia, 8.0m long,
spaced @ 2.0m c/c in
both directions.

Revision Details Chk.By Date Suffix

Project TIitle : Design Consultant :

VKS INFRATECH MANAGEMENT PVT. LTD.
Consulting Engineers, Planners & Managers
Raghunath Bhawan, B-17/882, Block-B, Opp Prachin
Shiv Mandir, New Ashok Nagar, Delhi - 110096
(Ph: 011-45061563)

Client :

 Consultancy Services for Identification & Preparation
of Detailed Project Report for Slope Protection work on

Hill & Valley Side, Sinking Zones and Bridges in
between Km 368.000 to Km 468.000 (NH-07), in the

State of Uttarakhand
NATIONAL HIGHWAYS & INFRASTRUCTURE DEVELOPMENT

CORPORATION LTD.
Ministry of Road Transport & Highways, Government of India

Drawing Title :

Drawing Number :

Scale :

Drawn  By : Designed By : Checked By : Date :

Drawing Title : 

Drawing Number :

Scale :

Drawn  By : Designed By : Checked By : Date :

SECTION SHOWING MITIGATION MEASURES
AT Km. 452+190 TO 452+340 OF NH-07, PAKHI VILLAGE

VKSIMPL/P-134/NHIDCL/PL/LSZ-16/02

NTS

JR GKG APK

TYPICAL SOLUTION SCHEME AT CH:452+220
APLICABLE CH:452+200 TO 452+320

TYPICAL ANCHOR
TRANCH CUM DRAIN

JULY-2022First submission APK

JAN- 2023APKChanges as per suggestion given by NHIDCL
R0
R1

JAN- 2023

pc
Typewritten Text



The consultancy services for Identification & Preparation of Detailed Project Report for Slope 
Protection work on Hill& Valley Side, Sinking Zones and Bridges in between Km 368.000 to Km 

468.000 (NH-07), is approximate length 100 km in the State of Uttarakhand 
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KM 453+310 (PAKHI VILLAGE) 



1454.5 1455.5
1456.5

1457.5

1461.5

1462.5

1463.5 1464.5

1465.51466.51467.5
1468.5

1469.5

1469.514
71

.5

1472.5

1473.5

1473.5

14
74

.5

1475.5

1475.5

1476.5

1479.5

1480.5

1480.5

1481.5
1482.5

1482.51482.51482.5

1483.5

1483.5

1483.5

14
83

.5 1483.5
1483.5

1484.5

1484.5

1484.5

1484.5
1484.5

14
84

.5

1485.5

1485.5 1485.5 1485.5 1485.5 1485.5

1485.5 1485.5 1485.5

14
85

.5

1485.5

1486.5

1486.5 14
86

.5 1486.5 1486.5
1486.5

1486.5

14
86

.5

1488.5

1489.5

1490.5

1491.5

1493.5

1495.5

1497.5

1497.5

1497.5

1498.5

14
99

.5

1500.5

1501.5

1502.5 1503.5

1504.5

1504.5

1505.5

1506.5

1507.5

1508.5
1510.5

1511.5

1512.5

1513.5

1514.5

1516.5

1517.5

1519.5

1520.5

1525.5

1526.5

1527.5

1528.5

1529.5

1530.5

1532.5
1533.5

1535.5

1536.5

1537.5

1537.5

1538.5

1540.5

15
41

.5

15
42

.5

1543.5

1544.5

1545.5
1546.5

1547.5

1548.5

1549.5

1550.5

1551.5 1552.5

1553.5
1554.5

1555.5
1556.5

1557.5

15
57

.5

1558.5

1559.5

1559.5

1560.5

1562.5

1562.5 1563.5 1564.5

1564.5

15
64

.5

1564.5

1564.51565.5 1565.5

15
65

.5

15
65

.5

1566.5
1566.515

66
.5

15
66

.5

1567.5 1567.5 1567.5
1568.5 15

68
.5

1568.5

15
68

.5

15
69

.5

1569.5

15
69

.5

15
69

.5

1570.5

1570.5 15
70

.5

1571.5

15
71

.5

1572.5

1573.5 1574.5

1575.51576.5

1576.5

1577.5

1579.5

1579.5

1580.5

1580.5

1581.5

1582.5

1583.5

1584.51585.5

15
86

.5

1587.5

1588.5
1589.5

1590.5

1590.5 1590.5

15
91

.5

1591.5

1591.5 15
91

.5 1592.51592.5
1593.5

1593.5

1594.5

1594.5

1594.5

15
95

.5 1595.5

1595.5

1595.5

1595.5

1596.5

1596.5

1597.5

1597.5

1597.5

1598.5

15
11

.9
5

15
08

.8
74

14
99

.1
89

14
99

.6
72

15
00

.7
7

14
97

.5
12

15
01

.1
47

14
99

.9
96

14
98

.7
40

0
14

98
.7

40
0

14
98

.8
23

0
14

98
.8

23
0

14
96

.7
08

6
14

96
.7

08
6

14
96

.7
74

0
14

96
.7

74
0

14551455

1458 1460
1461

14
64

1465

1466

1467

1467

14
70

1470

14
70 14

71 14
72

14
73

1475

1476

14
79

1480
1480

1481

1481

1482

1483

1483

1483

1484

1484

1484

1484

14
84

1485

14
85

1485
1485

1485

1485 14851485

1486

14861486 1486

1486

1486

1486
1486

1486 1486

1486

1486

1487

1487

1490

1492

1493

1497

1498

15001501
1502

1503

1504

1505

1506

1507

1508

1509

15
11

1512

1513
1515

1518

1524

1525

15
26

1527

1528

1529

1530

1531

15321533

1534

1535

15
36

1537

15381539

1542

1543

1544

1545

1545

1546
1547

1548
1549

1550

1552

1553

1554

1555

1556

1558

15
58

1559

1559 1559 1559

1560

1560

15611562

1562 1562
1563

1563
1564

1564

1565

1565 1565

15
65 15

65

1565

15661566

15
66 15

66

15
67 15

67 15671567
1568 1568 15

68

1568

15
69

1569

15
69 15

69

1570

1570

15
70 15

70

1571

1571 15
71 1571

1572

1573

1574

157515761577

1577

1578

1579

1580

1581

1582

15
83

15
84

1585

1586

15
87

1588

1589

1589

1590

1590

1591

1591

1591

1592
1592 1592

15931593 1593

1594
1594

1594

1595

1595

1595

1596

1596

1597

1597

15971597

1598

1598

49
8+

03
0

49
8+

04
0

49
8+

05
0

49
8+

06
0

49
8+

07
0

49
8+

08
0

49
8+

09
0

49
8+

10
0

49
8+

11
0

49
8+

12
0

49
8+

13
0

49
8+

14
0

49
8+

15
0

49
8+

16
0

49
8+

17
0

49
8+

18
0

49
8+

19
0

49
8+

20
0

49
8+

21
0

49
8+

22
0

49
8+

23
0

49
8+

24
0

49
8+

25
0

49
8+

26
0

49
8+

27
0

49
8+

28
0

49
8+

29
0

49
8+

30
0

49
8+

31
0

Rhomboidal shape, high tensile steel rope cable net,
mesh opening 400X400, wire ø 10.0mm mesh Tensile

strength 182 (+/-15) kN/m mesh Punching load
383(+/-20) kN, Min., tear capacity of High resistance
clip 11kN+3D Geocomposite mat, 6.5mm thickness,

mass per unit area 600 grams/sqm, 6kN/m tensile
strength in length direction & 2kN/m in cross direction.

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 2.0m c/c in
both directions.

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 1.5m c/c in
both directions.

Nailed Gabion Wall Nailed Gabion Wall

N

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 2.0m c/c in

both directions.
Anchor Trench
cum Drain

Side Drain

Toe Drain

Anchor Trench
cum Drain

Anchor Trench
cum Drain

Side
Drain

Side
Drain

Toe Drain

Drain pipes (75mm dia, PVC

perforated pipes wrapped with

non-woven geotextile)- 5m long,

spaced at 3m c/c in both directions.
Drain pipes (75mm dia, PVC

perforated pipes wrapped with
non-woven geotextile)- 5m long,

spaced at 3m c/c in both directions.
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Rhomboidal shape, high tensile steel rope cable
net, mesh opening 400X400, wire ø 10.0mm

mesh Tensile strength 182 (+/-15) kN/m mesh
Punching load 383(+/-20) kN, Min., tear

capacity of High resistance clip 11kN

3D Geocomposite mat, 6.5mm
thickness, mass per unit area 600

grams/sqm, 6kN/m tensile
strength in length direction &

2kN/m in cross direction.

 Hydroseeding

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,
spaced at 3m c/c in both directions.

4.0

Nailed Gabion (Mesh
size 10x12, 2.7/3.7 mm wire ø,

 Zinc+PVC coated)

Non Woven Geotextile
200 mm PCC

12m.EXISTING ROAD

In-situ Strata

Fractured Strata
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Backfill

Toe Drain
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Surface Anchors SDA : 38mm dia,
4.0m long, spaced @ 1.0m c/c in
Transverse directions and  2.0m c/c in
Longitudinal directions.

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 1.5m c/c in
both directions.

Surface Anchors SDA :
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The consultancy services for Identification & Preparation of Detailed Project Report for Slope 
Protection work on Hill& Valley Side, Sinking Zones and Bridges in between Km 368.000 to Km 

468.000 (NH-07), is approximate length 100 km in the State of Uttarakhand 
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Rhomboidal shape, high tensile steel rope cable net,
mesh opening 300X300, wire ø 10.0mm mesh Tensile

strength 281 (+/-5) kN/m mesh Punching load
458(+/-20) kN, Min., tear capacity of Steel wire Knot

28kN + Double Twisted Hexagonal wire mesh (Mesh
size 10x12, 2.7/3.7 mm wire ø,  Zinc+PVC coated)

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 1.5m c/c in

both directions.

Gabion wall
Road

Road

Anchors on existing Cladding/ CC wall SDA :
38mm dia, 3.0m long, spaced @ 2.0m c/c in

Longitudinal direction and  1.0m c/c in
Transverse direction.

N

Anchor Trench
cum Drain

Side Drain

Road Side Drain

Side Drain

Road SIDEDrain

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,
spaced at 3m c/c in both directions.
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Anchor Tranch
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Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 4m long,
spaced at 3m c/c in both directions.
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Longitudinal direction and  1.0m

c/c in Transverse direction.
Fractured
Strata

65.6

12m.EXISTING ROAD

Toe drain

Rhomboidal shape, high tensile steel rope
cable net, mesh opening 300X300, wire ø
10.0mm mesh Tensile strength 281 (+/-5)

kN/m mesh Punching load 458(+/-20) kN, Min.,
tear capacity of Steel wire Knot 28kN + Double

Twisted Hexagonal wire mesh (Mesh size
10x12, 2.7/3.7 mm wire ø,  Zinc+PVC coated)

Fractured Strata

61.6

45°

1487.3

1492.7

1554.5

Non Woven Geotextile

Surface Anchors SDA :
38mm dia, 9.0m long,
spaced @ 1.5m c/c in
both directions.

Weathered Rock
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Road

Rhomboidal shape, high tensile steel rope cable net,

mesh opening 400X400, wire ø 10.0mm mesh Tensile

strength 182 (+/-15) kN/m mesh Punching load

383(+/-20) kN, Min., tear capacity of High resistance

clip 11kN+Double Twisted Hexagonal wire mesh (Mesh

size 10x12, 2.7/3.7 mm wire ø,  Zinc+PVC coated)

Surface Anchors SDA :
38mm dia, 6.0m long,
spaced @ 2.0m c/c in

both directions.

Existing wall Existing wall

N

Anchor Tranch
cum Drain

Side
Drain

Side
Drain

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,

spaced at 3m c/c in both directions.

Road
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Anchor Trench
cum Drain

Rhomboidal shape, high tensile steel rope cable net,
mesh opening 400X400, wire ø 10.0mm mesh Tensile

strength 182 (+/-15) kN/m mesh Punching load
383(+/-20) kN, Min., tear capacity of High resistance clip
11kN+Double Twisted Hexagonal wire mesh (Mesh size

10x12, 2.7/3.7 mm wire ø,  Zinc+PVC coated)

Existing wall

Existing wall

12m EXISTING ROAD

6.0

6.0

10°

10°

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,
spaced at 3m c/c in both directions.

Fractured Strata

Fractured Strata

Weathered Rock

30.0

50°

Surface Anchors SDA :
38mm dia, 6.0m long,
spaced @ 2.0m c/c in
both directions.
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The consultancy services for Identification & Preparation of Detailed Project Report for Slope 
Protection work on Hill& Valley Side, Sinking Zones and Bridges in between Km 368.000 to Km 

468.000 (NH-07), is approximate length 100 km in the State of Uttarakhand 
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Rhomboidal shape (mesh opening 83 x 143) High

Tensile Steel Wire Mesh, wire Ø 3.0mm, Mesh

Tensile strength 150kN/m, mesh punching strength

180kN + 3D Geocomposite mat, 6.5mm thickness,

mass per unit area 600 grams/sqm, 6kN/m tensile

strength in length direction & 2kN/m in cross direction

 Hydroseeding

Nailed Gabion Wall

Surface Anchors SDA :
38mm dia, 6.0m long,
spaced @ 2.0m c/c in
both directions.

Nailed
Gabion Wall

Surface Anchors SDA :
38mm dia, 10.0m long,
spaced @ 2.0m c/c in

both directions.

Anchor Tranch
cum Drain

Anchor Tranch
cum Drain

Side Drain

Toe Drain

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,
spaced at 3m c/c in both

directions.
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Rhomboidal shape (mesh opening 83 x 143) High
Tensile Steel Wire Mesh, wire Ø 3.0mm, Mesh Tensile

strength 150kN/m, mesh punching strength 180kN +
3D Geocomposite mat, 6.5mm thickness, mass per
unit area 600 grams/sqm, 6kN/m tensile strength in

length direction & 2kN/m in cross direction

 Hydroseeding

Rhomboidal shape (mesh opening 83 x 143) High
Tensile Steel Wire Mesh, wire Ø 3.0mm, Mesh

Tensile strength 150kN/m, mesh punching strength
180kN + 3D Geocomposite mat, 6.5mm thickness,
mass per unit area 600 grams/sqm, 6kN/m tensile

strength in length direction & 2kN/m in cross direction

 Hydroseeding

Drain pipes (75mm dia, PVC
perforated pipes wrapped with

non-woven geotextile)- 5m long,
spaced at 3m c/c in both directions.
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Nailed Gabion (Mesh
size 10x12, 2.7/3.7 mm wire ø,

 Zinc+PVC coated)
Backfill

Nailed Gabion (Mesh
size 10x12, 2.7/3.7 mm wire ø,

 Zinc+PVC coated)

Backfill

Fractured Strata

Non Woven
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cum Drain
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Surface Anchors SDA : 38mm dia,
4.0m long, spaced @ 1.0m c/c in
Transverse directions and  2.0m
c/c in Longitudinal directions.

Surface Anchors SDA :
38mm dia, 6.0m long,
spaced @ 2.0m c/c in
both directions.

Surface Anchors SDA :
38mm dia, 10.0m long,
spaced @ 2.0m c/c in
both directions.

In-situ Strata

Surface Anchors SDA : 38mm dia,
4.0m long, spaced @ 1.0m c/c in
Transverse directions and  2.0m
c/c in Longitudinal directions.Non Woven

Geotextile
200 mm PCCToe Drain

Fractured Strata
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