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L.N. MALVIYA INFRA PROJECTS PVT. LTD.

MUGUTHANG -20 R

1.ALL DIMENSION ARE IN MM. AND LEVELS ARE IN

NOTES:-

Muguthang — 20r Link Road , EE/BRPD-I



NAMEOF WORK | BORDER UNDER PHASE-II IN THE STATE OF
SIKKIM USING SATELLITE IMAGERY

£0£ 585 %|

166°685¥|

20£'08GY|

620°€85Y|

685 TGy

Z05'€8GY,

£¥€°98G¥|

CuRvE DETALS

6£8'68G%

108'¥85¥|

E-mall:- delhinm@gmeil.com

CoRve DETARS
| ew ez 27
Dwarka Sector 12 A
Dwarka, New Delhi-110075,

62¢ '¥8SY|

Office :-Plot No 31, 2nd Floor, Behind HDFC Bank

95£'€8GY,

680'78G%|

00Z°Z85¥|

252'285¥]

165 €85

009°€85%|

991°78GY

661985,

L0£'T8SY|

808'Z8G

82§ °185%|

L.N. MALVIYA INFRA PROJECTS PVT. LTD.
Head Office :- T-10 3rd Floor city center zone 1,

£2L°08G,

89Z'08GY

8L8'6L5Y

08BL'6L5¥|

CURVE DETARS

S0Z'6L5¥|

128'8L8¥]

006'9L5¥|

ZY0'LLSY

216°9L5¥)

S69°9LGy

¥15°9£GY,

£LL°9LGH|

Z5€°945%)

¥Z6°5L5Y)

£595LY]

1.ALL DIMENSION ARE IN MM. AND LEVELS ARE IN

=452
NOTES:-

vel Dotum

Muguthang — 20r Link Road , EE/BRPD-I



Muguthang — 20r Link Road ,

......

v11009Y[ 81
ZIE0 | 815009y ¥¥9'L-
0410099 09§°1—
218 961°665¢] 8py 0~
GZE'66GY| 6£9°0-
0 | ecoeecHt 0Z0't
698'865% £¥L0
0SZ'66GY| 6580
GL0 | €8'86GY| 1850
885866 89¥'0
150'8657| 1800
005'86GY| 2890~
€BLBESY| 911
6L5°LBGY}  9E10
0 | SSBL6SHl £6¥0
016°L6SY| 8690
LG9'LBSH B6G 0~
089°L6SH 1LLO
€ZT'LOSYL LIVO
80 | ZizL6Sy| €190
L6G°96GY] #8910
816 690°965%) BOZO
z10°965¢f €900
v 900t ZLL°G6GY 6050
050't | 16¥'SBSH| 06IO
v80'tL | Z9V'GeSYL  60E0
L95°G6G8 €110~
| | vorGBSYl B2C0

L | 1sosesEt 2120

980 | LE6'VESY] ¥EEO
80t | Z08'VESY[ LIv'O
109'6SP| YEYO

v60'l | 100°C6GH  Of

£8Y PSY]

L | cLocBSHE ¥

sl | £15Z65Y

| | osLvesyl BE80

I | zzevesyl €811

0580
zzz'L | veLzeSY| ZOLO-
L | 9s6Z65H 6¥S O

| L8Z°T6SP} LOL

I | es9z6SY

ICY'Z6SP 098'0—

35'L | B19Z6SY| LvEl-

¥09't | 889°Z65H|

e
5L
v09't | BLLTESY IwIT-
I | zi0Z6GY} 9691
|| 965166y 209t
WZIBSY (951

011'06SY| O

SOOOOETT

wvson-0 | voveam. 0 ’ a8 03 s, 08

L.N. MALVIYA INFRA PROJECTS PVT. LTD.

Corporate Office :-Plot No 31, 2nd Floor, Behind HDFC Bank

Dwarka Sector 12 A
Dwarka, New Delhi-110075,
E-mall:- doihinm@gmail.com

'WEB SITE: www.Ininfra.com

CH :- 54000 TO 64000

PLAN AND PROFILE
MUGUTHANG -20 R

EE/BRPD-I

vl 65.1 | covescy| ouvo- 00005/ 5,
T - @
b 9 v

g 7] )

' 3 2 g
€ - | z
2 Iy

5 - © 5

a 5 g s

H B ] s

G g = [

1.ALL DIMENSION ARE IN MM. AND LEVELS ARE IN




couerf  ve't | ooozieyf zeco- € 00°000L
| £9Z°L19%] L8 £19ZI9%} 0SC1- N 0 ol ! ]
- <
\ 4]
/ 880198} ¥, ¥L0TI9v| 981 J00°0969| i!
(| 4
\T i i vi8 128797 800%- 00 0%69| g
‘ 8 vl w8 | Gzeziovf 98LZ- B | !a!
\
| 06088t w8l | czvuos 0991 a i
| |
88¢ 609 ¥L8'1 BEL609%] 6¥E0 £ 000889 i!l
/8’ | 889809y SZE0 0°C E
809vf ¥(®| | LL1'609¥ 6€G0- ; ( 00°0+89| 5
‘ 1
‘ v97'809%|  #/8'L | 0GY'0IOY| (81T 00°0289)
|
l
\F 21 08
‘ s
8 C ), @
| ) (]
‘ 9 g 01Z'809¢ Gryl-
| 8 >
¥ 8 ¥¥S'909%| 0CS0~ | 000,
D x
¥9G09s| G8%'| | S66'6095| SSE0- 5 ooses| 3
e E
PE'S09%| B¥6'0 | 6YE'S09L S000- L joo099s| 2
| m,§
106'609%| B¥L 0~ | J00°0v99| §
| é(*
£96'709%F 6 0£1'909%  £91'L 100'0299] sﬁi
‘ ¥ vl 6¥6 900°909%| 252’1~ | )00°0039 Eii :
3 ve9509y| 1501~ [ = | 00859 Eiig
| 03
r SL6°9098|  186°) 00959 g
’ v0Z'%09%| 6v6°0 | 60L'909¥| OSZ- 3 £l
0 660 | SIS'909¥ 10GZ- 3 o 000°0259)|

‘— vZ8E09Y  6¥E £L0'909¥| B¥ZT

0oy} 6w 00y'G09¥| G9L'1- | 0°C

vy'c09y|  6YE 76009y 8¥9'I- 100°09%9|

‘- —— 1 GZE0ok 646 ¥62'509% BE0Z | 100 0¥+l

RVE oeTans ]

o
3
-]
B
L.N. MALVIYA INFRA PROJECTS PVT. LTD.

—————1 (96 109 a1y 906'209v} 6L60- ] . 000'0Z£ 9| g

BHOPAL

89'109¢ ZZv 0£0°€09¥| 9¥E'I-

-

z 19'109%} £550 0°092¢
‘ g G6L 009¢| €00 i T, l
H ) 8
H 9950091 | | 6250095) 8100 0'0229) 5 ! &
| | I Eee
(M 29z 2z €z1009y| 810 ) g !
8L6'665Y] (PEL | 950°009¥f 600~ 5 \ 0000819} g .
; % B
80L'6668| 90’ | ¥EL'66SH 9200 i Lo
|2
8 696658 89,0 | G6Z66SH 00Z0
¢
|
£65'6654| 2610 ]
‘ R 6L 009%| £¥S1 o z
3 \
| i !d
“ saeesyl  Zic0 | oootogy) st~ [ | 000°0809| gE
I czusesy| ZIEO | $1b009%| 16Z1- \ g-
090'665¥, ZiE 9.5665¥) SISO \ JO0 0¥09| !
&
8668667 €0 | £8L'665¥| SBLO- El 00°0209| gg
6'865¢ ¢ 71U009%} 8L11- o 0'0009| 5, g
:
3 = @ Fl
& 2
£ §y z -
3 =
5 ] o & e
I e § z o §
— 3 3 5 % @ 8 =
5 g 2 g 5 5

Muguthang — 20r Link Road , EE/BRPD-I



1LBG 968 Z8GY|

869'8,G| 098G- | 66v'€BSY 00B'P- BEL %
8'6L5Y L€9'S— PS8 PBSY} ¥BE6Y— I
| H
! 660857 € £9v'98Gy 99¥'G- Y00°0!
[
| S 90 286+ 5 60 LBSP] BYCS [
0C8CY| $EQW- | 6CO'BBSHE LLE [ g| 000008
100vesy| zesv- | veo'BRSH| vLOY £ vg| 000088
6904~ | ovoessy| zeis 5 Y]

££0'88SY| €T

vE€- | 157'88GY| BOB'L-

0S9'8BSY| 8IS -

J———— zecgecs| se0 666'685Y| L19°1- )
| V. S

‘.7 100 668G+ EL: 868 065 9681

3 685 86 1597165 ¥ 1£02
| [
| C6¥ Z6GY| €czZ~ o3
I g
| 58 06G# 8 € 10Z'€6S¥, Wwez-
|
| ‘
“ By 16GH 26 - 9T6'¥ESY) 9YY'E-
|

860¢— 596 G657 G98 ¢ -

\ suzsse] ws0s- | ovess| evaz 3 | 78

159°965¢| BICE

Dwarka Sector 12 A
Dwarka, New Delhi- 110075,
E-mail:- delhinm@gmai.com

959'665%| 8691

Corporats Office :-Plot No 31, 2nd Floor, Behind HDFC Bank

a
@
8
®
°
i
'WEB SITE: www lninfra.com

g 4
ML L6GY] S1E LY : ) E § "
6LV'BEGHE HEED 6628658} 0810 0°0% ¥ Eg i
: SO — ' fégg :
c E bet,
(F Sv0'S- | 865'C09 f o00scs( o ‘;fEE
«| B
3
3

Head Office  T-10 3rd Fioor
W

sv0'S— | L1209 8L£0-
v0S— | 1€6'209%} 210
SE709¥| SHOG 6Z1¥09%) £220 | e 2! !
;09v) SpOG- | 0ZE'S09%|  O¥OO 2 ¥ ’ H
- [ 8} d:
v05- | voz'aoosf 010 =
v 809s| z68

1 "] ﬂ [
| y : £3s
|
I P £2
I i [
| 2
| 19 o g + 8
[ F3
! 195 10919%| B10%- R R
‘ 19 i~ | eseaionf orvy 2
| ZZ'9\9vp 69¢ n
‘ = 1
I 8LY'SI9¥| 9Ly ;5 z
\ y yorcion] 961z EE
| i L | etvior] megi- g
! v g H
z
g 3
; g E 3
€ ] " z ¥
K] @ % e a 5
3 3 ] o @ 5

Muguthang — 20r Link Road , EE/BRPD-I



40 TLVAS THL NI IFESVELL RGN ERCWOR |30 350 TINVN
'~ OGNE O SIVOU SANLILTY BN

woo ewbBwuyep -:§ew-3
'SL00L444I0 MON ‘UM

V 2} J0Res Byeng

AUBE DAGH PUIYeg J0014 PUZ ‘L€ ON 101~ SIWO SmIodiod

¥ 0Z - ONVHLNONW
00048 O 00048 -: HO
F40¥d ANV NVId

‘GINIOILS ISIMUIHLO SSTTNN MELLIN
NI TV STEAZT OGNV WV NI WV NOISNENIG TV}

“GLT LA SIOTMOWS VEANI VAIATVI ‘NI

-:S31ON

MATCH LINE
Km. 8+

EE/BRPD-I

Muguthang — 20r Link Road ,



10

ATCH LINE |

» g zrs- ( 00v6 !
M ‘7 £29655y S Srlesset 1251 0°0Z66 E

NAME OF WORK|  BORDER UNDER PHASE-II IN THE STATE OF
SIKKIM USING SATELLITE IMAGERY
REVISION-0 NOVEMBER - 2007 \ m‘,lmm 10

o
.
crgn
CENTRAL FUBLIC WORKS DEPARTMENT

w| b i
BETY 0 §
a i
i
o st 1]
CZ'9ss| 128 gg;é
it

city center zone 1,

M.P Nagar Bhopal 462011

L.N. MALVIYA INFRA PROJECTS PVT. LTD.
Head Office :- T-10 3rd Floor

8L

av0'gsse| 6651 2 ‘ :

05¢ | ! 5
i

676 GSG?| Z'0 jg

9zi'Lsss| 786't

b14) 88y |

CH :-9+000 TO 10+000

PLAN AND PROFILE
MUGUTHANG -20 R

i N
MATCH LINE || ‘
Km. 9"’660 Ifl i

NOTES:-
1.ALL DIMENSION ARE IN MM. AND LEVELS ARE IN
METER UNLESS OTHERWISE SPECIFIED.

[ € Y "
Jf ° *) a8
[ b £

il 3 8 @ g

Muguthang — 20r Link Road , EE/BRPD-I



11

. —— o — 8 —

.
————— L T
e O s s | 000055 O 00008 <
-l.f.l':.li“ oy AVEREDY - LD .y - o
~ NG San TG JIEWETY - D - TRIOUS ONY NV
¥ E| Ay - L ABtwe oy mdey o N T
WG U DG SN T WL O W ) Sl | S 0 Ay M, G ) -

00L+0} N

—— s

,4
g
Ry

EE/BRPD-I

™

Icy Ling

Muguthang — 20r Link Road ,



12

Annex - IV
(Schedule-A)

Environment & Forest Clearances

The required environment and forest clearances have been obtained, beforehand. Forest diversion
is obtained for land width of 18m along with extra land for disposal of excess mug/cutting and
establishment of plant & machineries etc. The detail of approval is given as under:

Approval is to be attached

Muguthang — 20r Link Road , EE/BRPD-I



13

SCHEDULE - B
(See Clause 2.1)

Development of the Project Highway

1 Development of the Project Highway

Development of the Project Highway shall include design and construction of the
Project Highway as described in this Schedule-B and in Schedule-C.

3 Specifications and Standards

The Project Highway shall be designed and constructed in conformity with the
Specifications and Standards specified in Annex-I of Schedule-D.

Muguthang — 20r Link Road , EE/BRPD-I
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Annex - |
(Schedule-B)

Description of Single-Laning Configuration

NEW HIGHWAY

The Project Highway shall follow the alignment plans specified in Annex Il of
Schedule-A. Geometric deficiencies, if any, in the proposed existing horizontal and
vertical profiles as per DPR shall be corrected as per the prescribed standards for
particularterrain to the extent land is available.

WIDTH OF CARRIAGEWAY

The paved carriageway shall be 3.75 m wide and with shoulderwidth of 1.25m on
both sidesin accordance with the typical cross sections drawings.

Design Chainage Length Width | vanual
Erom To (km) (m) Reference

Table 6.5
of IRC SP
48 - 1998
for
National
Highways
Single
Lane

S. No.

1 0.000 10.70 10.70 6.25

The passing places shall be provided along alignment as per provision of IRC SP 48 — 1998.

122

2.1

2.2

2.3

2.4

Except as otherwise provided in this Agreement, the width of the paved carriageway
and cross-sectional features shall conform to paragraph 1.2.1 above.

GEOMETRIC DESIGN AND GENERAL FEATURES
General

Geometric design and general features of the Project Highway shall be in
accordance with Section 6 of the manual.

Design speed

The design speed shall be as per the provisions stipulated in the manual for National
Highway Single lane specifications.

Improvement of the existing road geometrics

DELETED

Right of Way

The Right of Way shall be 18 meter for the entire alignment.

Muguthang — 20r Link Road , EE/BRPD-I
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2.5  Type of shoulders

The shoulder of 1.25 m width shall be of full thickness compacted layer of granular
material having minimum CBR value of 30 (Thirty). Grading of granular material
shall confirm to the requirement as specified in MoRTH specification 5" Edition.

2.6 Lateral and vertical clearances at underpassesicliffs

2.6.1 The minimumvertical clearances at cliffs / overhang sections / C cuts / half tunnel
sectlons shall be 5 meter from the top most IeveI of the proposed carriageway.
- Ay . Such sections shall be
adopted only after proper mvestlgatlon of the hill face and conductlng required tests for
the stability of the overhang sections.

2.7 Lateral and vertical clearances at overpasses
DELETED
2.8 Service roads

DELETED

2.9 Grade separated structures

DELETED

2.10 Cattle and pedestrian underpass /overpass
DELETED

2.11  Typical cross-sections of the Project Highway

The typical cross sections of the project highway shall be as under:

S No. Design Chainage Length TCS
From To (km)
TCS-1to6in
0.000 10.70 10.70 Annexure-11 of
1 Schedule B
3 INTERSECTIONS AND GRADE SEPARATORS
Minor Junctions
Design | gjge (Left/Right
S.no. | Chainage Ide (Left/Right) Destination J‘I’ype[_of
(km) | Left | Right unction
1 0.000 Muguthang T

4 ROAD EMBANKMENT AND CUT SECTION
4.1 The entire alignment shall be designed and constructed in such a manner that no portion

of the formation width is in filling and only the cut sections shall be adopted, unless
otherwise the terrain demands for an embankment construction.

5 PAVEMENT DESIGN

Muguthang — 20r Link Road , EE/BRPD-I
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51 Pavement design shall be carried out in accordance with Section 10 of the Hill road
Manual (IRC: SP 48-1998), IRC :37 — 2012and IRC SP :101 - 2014.

5.2 Type of pavement

Flexible pavement shall only be constructed on this new construction.

5.3 Design requirements
5.3.1 Design Period and strategy

Flexible pavement for new pavement shall be designed for a minimum design
period of 15 years. Stage construction shall not be permitted.

5.3.2 Design Traffic
Notwithstanding anything to the contrary contained in this Agreement or the
Manual, the Contractor shall design the pavement for design traffic of 5 million
standard axles.

5.4 Reconstruction of stretches

DELETED

55 Widening of stretches
DELETED

5.6 New Construction of Bypasses and Realignment
DELETED
6 ROADSIDE DRAINAGE

Drainage system including surface and subsurface drains for the Project Highway
shall be provided as per Section 8 of the Hill road Manual.

Design Chainage
S.No. g 3 Length TCS Remarks
From To (km)
TCS-13in . a1 e
1 0.000 11.70 10.70 | Annexure-1l of Entlrleerl]-htlrll Side
Schedule B g
7 DESIGN OF STRUCTURES

7.1 General

7.1.1  All bridges, culverts and structures shall be designed and constructed in accordance
with section 8 of the Manual and shall conform to the cross-sectional features and
other details specified thereinbut culverts wherever provided shall be slab culverts
only. Typical drawing of slab culvert is given at TCS 17, 17A to B in Annexure-I11
of Schedule-B.

Muguthang — 20r Link Road , EE/BRPD-I
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7.1.2 Width of the carriageway of new bridges and structures shall be in accordance with

Section 8 of the Hill Road Manual.

7.1.3 DELETED
7.1.4 All bridges / culverts shall be of high-level.
7.1.5 DELETED
7.1.6 Cross-section of the new culverts and-bridges-at-deck-levelfor the Project Highway
shall conform to the typical cross-sections given in section 8 of the Manual.
7.2 Culverts
7.2.1  Overall width of all culverts shall be equal to the roadway width of the approaches.
7.2.2 DELETED
7.2.3 DELETED
7.2.4 New culverts shall be constructed at the required locations in such a manner that on
an average,a minimum of four Slab culverts must be available in each km length of
the project. The tentative list of the culverts to be provided is as per particulars
given in the table below:
. TYPE OF
SR.NO Chainage STRUCTURE SPAN LENGTH
1 0+000 Slab 1x3m
2 0+250 Slab 1x3m
3 0+500 Slab 1x3m
4 0+750 HPC 1X1200 mm
5 1+000 Slab 1x3m
6 1+250 Slab 1x3m
7 1+500 Slab 1x3m
8 1+750 HPC 1X1200 mm
9 2+000 Slab 1x3m
10 2+250 Slab 1x3m
11 2+500 Slab 1x3m
12 2+750 HPC 1X1200 mm
13 3+000 Slab 1x3m
14 3+250 Slab 1x3m
15 3+500 Slab 1x3m
16 3+750 HPC 1X1200 mm
17 4+000 Slab 1x3m
18 4+250 Slab 1x3m
19 4+500 Slab 1x3m
20 4+750 HPC 1X1200 mm
21 5+000 Slab 1x3m
22 5+250 Slab 1x3m
23 5+500 Slab 1x3m
Muguthang — 20r Link Road , EE/BRPD-I
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. TYPE OF

SR.NO Chainage STRUCTURE SPAN LENGTH
24 5+750 HPC 1X1200 mm
25 6+000 Slab 1x3m
26 6+250 Slab 1x3m
27 6+500 Slab 1x3m
28 6+750 HPC 1X1200 mm
29 7+000 Slab 1x3m
30 7+250 Slab 1x3m
31 7+500 Slab 1x3m
32 7+750 HPC 1X1200 mm
33 8+000 Slab 1x3m
34 8+250 Slab 1x3m
35 8+500 Slab 1x3m
36 8+750 HPC 1X1200 mm
37 9+000 Slab 1x3m
38 9+250 Slab 1x3m
39 9+500 Slab 1x3m
40 9+750 HPC 1X1200 mm
41 10+000 Slab 1x3m
42 10+250 Slab 1x3m
43 10+500 Slab 1x3m
44 10+750 HPC 1X1200 mm
45 11+000 Slab 1x3m
46 11+250 Slab 1x3m
a7 11+500 Slab 1x3m

7.25 DELETED

7.2.6  Floor protection works shall be carried out as specified in the relevant IRC Codes

and Specifications.

7.3 DELETED

7.4. DELETED

75 List of Minor Bridge

. TYPE OF

SR.NO Chainage STRUCTURE SPAN LENGTH
1 1+125 Bridge 1x40m
2 8+850 Bridge 1x40m

7.6 Repairs and strengthening of bridges and structures

Muguthang — 20r Link Road ,

EE/BRPD-I
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DELETED

7.7 List of Major Bridges

The following is the list of the Major Bridges:

SI. No. | Location
Nil
Note: Any bridge within 40 km of IB/LOC will have provision of demolition chamber and shall
be got cleared from Chief Engineer of Eastern Command of Army.
8 TRAFFIC CONTROL DEVICES AND ROAD SAFETY WORKS

8.1 Traffic control devices and road safety works shall be provided in accordance with IRC
67 - 2012.

9 ROADSIDE FURNITURE

9.1 Roadside furniture shall be provided in accordance with the provisions of Section 10 and
11 of the Manual. The provisions of the road furniture are given in the applicable TCS
drawings. Typical details given in TCS-14 & 15 in Annexure-11 of Schedule-B.

9.2 Overhead traffic signs: location and size

Overhead traffic signs shall be provided based on design of sign boards as per IRC

67 - 2012.
S Location
: (Design Type . Remark
No. Chainage) Size
1 0.000 Overhead gantry | 4 1000mmx2100mm | Start Of Project
Sign Road

9.3 All Traffic Signs for Road Users would be provided as per IRC 67 - 2012.
10 COMPULSORY AFFORESTATION
DELETED
11 HAZARDOUS LOCATIONS

DELETED

12 SPECIAL REQUIREMENT FOR HILL ROADS
The special requirements for construction of project highways are as under:

i.  The alignment shall be provided onto the sun face only to the extent
possible.

ii.  The alignment shall be design and constructed in such a manner that the
entire formation width is in cutting section only unless otherwise there is a
requirement of embankment section, except for the approaches of the cross
drainage structures, where filling sections shall be allowed.

Muguthang — 20r Link Road , EE/BRPD-I
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iii.  For construction of culverts, provision of catch-pit and catch basin is
mandatory.

iv.  The cutting of slopes shall be in accordance with the provisions / angles
specified in the Hill road Manual.

v.  The entire cut face of the hill, except for hard rock, shall be protected
through proper measures as per typical cross sections given in the
documents. (Annexure-I1 of Schedule B).

vi.  For the cut height more than 4 meters, except for hard rock, provision of
benching is to be kept for better stability and avoidance of any felling of
stones from up-hills.(Annexure-I1 of Schedule B).

vii.  For the cut height, more than 8 meters, except for hard rock, the entire hill
face shall be covered with proper land slide mitigation measures as per
section 11 of the manual.

viii.  The retaining walls of appropriate length and height shall be provided at the
complete stretches where the type of strata is other than ordinary rock and
hard rock. For guidance purpose, the typical drawings are attached. (TCS-
12 in Annexure-11 of Schedule B)

iXx.  Under clause v, vi, and vii above, the definition of hard rock shall be “the
rock having no fractures or tendencytoslide / move towards the alignment”.
In case of fractured rock, the same shall NOT be considered as hard rock. In
this connection, the decision of the Authority shall be final and binding.

13 CHANGE OF SCOPE

The length of Structures and bridges specified hereinabove shall be treated as an
approximate assessment. The actual lengths as required on the basis of detailed
investigations shall be determined by the Contractor in accordance with the
Specifications and Standards. Any variations in the lengths specified in this
Schedule-B shall not constitute a Change of Scope, save and except any variations
in the length arising out of a Change of Scope expressly undertaken in accordance
with the provisions of Article 13.

Annex — 11
(Schedule-B)

Typical Cross Sections and Protection Measures

To minimize the occurrence of landslides from the excavated sloped portion of hills,
following remedial measures shall be implemented:
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1. Combination of Random Rubble Masonry and Dry Rubble Masonry breast walls in
panels along full excavated hill slope length with composite drain for drainage on
backing

2. Benching, where height of excavation is more than 4 meter.

3. Gabions structures where height of excavation is more than 4 meters and upto8 meter
height

4. 100% Retaining walls on valley side at loops duly extended in tangent lengths in roads
constructed to negotiate the height in particular hill & in pockets containing loose strata.

5. Drapery systems of protection for more than 15 meter height of excavation on hill slopes.
6. Rock fall protection measures in areas containing fractured rocks prone to falling.

7. RCC slab bridge over RRM abutments wherever required in locations carrying heavy
discharge of rivers / rivulets instead of Bailey Bridge (largely termed as temporary
structures) to cater for 70 R loading conditions as long term solutions.

8. To avoid loss / damage to the commuters, vehicles and human life due to major
accidents, which is frequent in the hill roads following safety measures shall be adopted:

(i) Parapet wall segments on valley side throughout the length along hill road
(i)  Road marking along full length of the carriageway

(iii) Sign Boards as per IRC provisions

(iv) Reflectors on hill face, parapet wall and sharp bends as per IRC provisions
(v)  Snow markers, Metal Beam Crash Barriers,

(vi) Safety slogans at regular intervals

Typical drawings showing cross section, general arrangement of protection worksare given
in this Annexure from TCS-1 to TCS-17( Total ------ nos.). These are typical general details
given for the guidance of the contractor to show scope of work. Detailed drawings are to be
developed by the contractor for execution and got approved from Authority Engineer.
Contractor is to design each element for stability against overturn, sliding etc. Contractor
can suggest better technical alternative which shall meet the requirement as specified above
and IRC codal provisions. The decision of Authority in regard shall be final and binding on
the contractor.
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