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5 PRELIMINARY DESIGNS 
 
5.1 HIGHWAY 
 
5.1.1 General 
 
This chapter is intended to give brief descriptions concerning the various design 
proposals for the Project Highway. These design proposals are based on the 
findings from various engineering studies carried out on the project road. These 
studies are discussed in detail in the previous chapters. 
 
The improvement proposals for the proposed highway include the provisions for the 
following major items: 
 
 

• Geometric design 

• Cross-section 

• Location wise TCS Application 

• Protection work details 

• Road Junctions 

• Pavement 

• Bridges and Cross-Drainages 

• Safety and Special Problems 
 
Design proposals for a highway essentially consist of two components, geometric of 
road and structural composition. Geometric improvement deals with visible 
dimensions of roadway and is dictated by the traffic and economic considerations. 
Geometric design involves several design elements such as horizontal and vertical 
alignments, sight distance considerations, cross sectional elements, lateral and 
vertical clearances, intersection treatment etc. The structural component deals with 
the pavement and embankment design aspects, i.e., the ability of the highway to 
adequately carry and support the vehicle/ wheel loads over the design period. 

 
5.1.2 Geometric Design Proposals 
 
The proposals for the geometric elements of the any highway generally include: 
 

• Cross sectional elements, 

• Horizontal Alignment Design 

• Vertical alignment design 
 

5.1.3 Cross Sectional Elements 
 
2 lanes Section: Cross-section has been developed on the basis of IRC-73: 2015. 7 
/ 7.5 m carriageway having lane width of 3.5m has been provided.  The hard 
shoulder width of 0.9 m on both sides is provided. The earthen shoulder of 1m on 
valley side has been provided at locations where normal embankments slope are 
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provided. Drain has been provided on hill side and parapet wall/ W- beam crash 
barrier are provided on valley side along with retaining wall. 
 
Keeping these basic requirements various typical cross sections are developed to 
meet the need of land use along the project road. The details of the TCS chainage 
wise are mentioned below. 
 

Table 5-1 : TCS Schedule 
 

From (m) To (m) 
Length 

(m) Descriptions 

TCS 
Type 

29500 31500 2000 
Typical Cross Section of 2- lane 

Widening in Built-up area 
4 

31500 36920 5420 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

36920 36970 50 
Typical Cross section of new 

construction of 2 lane with hard 
shoulder in box cutting 

5 

36970 37001 31 
Typical cross section in rural area with 

retaining wall both side 
1 

37001 37054 53 
Typical cross section of Minor Bridge 

Retained 
6 

37054 37090 37 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

37090 38144 1054 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

38144 38187 43 
Typical cross section of Minor Bridge 

Retained 
6 
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From (m) To (m) 
Length 

(m) Descriptions 

TCS 
Type 

38187 38200 14 
Typical cross section in rural area with 

retaining wall both side 
1 

38200 39660 1460 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

39660 39700 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

39700 40350 650 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

40350 40440 90 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

40440 40500 60 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

40500 40600 100 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

40600 40720 120 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

40720 40790 70 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 
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From (m) To (m) 
Length 

(m) Descriptions 

TCS 
Type 

40790 41210 420 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

41210 41250 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

41250 42480 1230 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

42480 42520 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

42520 43270 750 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

43270 43350 80 
Typical Cross section of new 

construction of 2 lane with hard 
shoulder in box cutting 

5 

43350 43390 40 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

43390 43430 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

43430 44400 970 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 
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From (m) To (m) 
Length 

(m) Descriptions 

TCS 
Type 

44400 44440 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

44440 45740 1300 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

45740 45800 60 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

45800 45950 150 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

45950 46000 50 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

46000 47130 1130 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

47130 47900 770 
Typical Cross Section of 2- lane 

Widening in Built-up area 
4 

47900 51150 3250 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 
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From (m) To (m) 
Length 

(m) Descriptions 

TCS 
Type 

51150 51200 50 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

51200 51300 100 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

51300 51340 40 

Typical Cross Section in 
Reconstruction of 2 lane with 

hardshoulder in rural areas with breast 
wall on hill side and retaining wall on 

valley side.  

2 

51340 51500 160 
Typical Cross Section in 

Reconstruction of 2 lane with 
hardshoulder in rural areas  

3 

 
The Typical cross sections (TCS) considered for the project road are shown in 

figures below: 
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5.1.4 Alignment Design 
 
Base plan of the proposed Project Highway showing all natural and manmade 
features has been prepared by using the available ground survey data. All features 
within a corridor width in a range of 40- 50m have been captured. This data has 
been processed using MX-Roads software to design the alignment. The following 
activities elucidate the preparation of base plans in more details: 
 

• Format survey data to suit the requirements of Mx - Roads environment 

• Downloaded the data into software 

• Join the points with same description codes for all physical features like rivers, 
buildings, religious structures, shops, telephone, poles, electric poles, cross 
roads etc. within the above specified limits 

• Establish break lines for proposed corridor features such as edge of the road, 
shoulder etc. 

• Cross checked the prepared alignment plans by “walkover” surveys. 

• Updated and finalized the alignment plans with additional survey data. 
 

The entire geometric design has been based on the ground modelling by highway 
design software MX.  
 
5.1.5 Horizontal Alignment 
 
The horizontal alignment of the corridor has been designed for a speed of maximum 
60 kmph and minimum of 30kmph except at hair pin bends where design speed is 
20kmph. The corridor is fixed based on existing alignment, by minimum disturbance 
to habitation and efforts has been made, during design of horizontal alignment to 
keep it as fluent (higher radius) as possible.  
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Table 5-2: Horizontal Curve Detail 

 

HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

1 30 29645 29660 29674 29689 29660 30 5.93% Left 

2 30 29709 29724 29737 29752 29724 30 5.93% Right 

3 22 29757 29777 29814 29834 29777 20 7.00% Left 

4 70 29841 29856 29865 29880 29856 30 5.71% Right 

5 70 29882 29897 29907 29922 29897 30 5.71% Left 

6 80 29935 29950 29967 29982 29950 30 5.00% Right 

7 50 30023 30043 30048 30068 30043 30 7.00% Right 

8 20 30101 30121 30133 30153 30121 20 7.00% Left 

9 100 30159 30174 30206 30221 30174 35 5.44% Right 

10 300   30241 30306   30241 40 2.37% Right 

11 70 30336 30366 30381 30411 30366 40 7.00% Right 

12 25 30426 30446 30464 30484 30446 20 7.00% Right 

13 60 30487 30507 30530 30550 30507 30 6.67% Left 

14 40 30569 30589 30618 30638 30589 30 6.94% Left 

15 30 30653 30668 30672 30687 30668 30 5.93% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

16 30 30723 30753 30786 30816 30753 30 7.00% Right 

17 60 30859 30879 30892 30912 30879 30 6.67% Right 

18 50 30962 30982 30995 31015 30982 30 7.00% Left 

19 35 31056 31071 31075 31090 31071 30 5.08% Left 

20 20 31091 31111 31127 31147 31111 20 7.00% Right 

21 70 31148 31163 31226 31241 31163 30 5.71% Left 

22 20 31301 31321 31341 31361 31321 20 7.00% Right 

23 50 31362 31382 31390 31410 31382 30 7.00% Left 

24 30 31415 31430 31458 31473 31430 30 5.93% Left 

25 20 31489 31509 31515 31535 31509 20 7.00% Right 

26 35 31537 31552 31588 31603 31552 30 5.08% Left 

27 20 31604 31624 31627 31647 31624 20 7.00% Right 

28 25 31655 31675 31705 31725 31675 20 7.00% Left 

29 60 31726 31746 31754 31774 31746 30 6.67% Right 

30 80 31802 31817 31828 31843 31817 30 5.00% Right 

31 35 31844 31859 31874 31889 31859 30 5.08% Left 

32 30 31918 31933 31947 31962 31933 30 5.93% Left 

33 50 31971 31991 32023 32043 31991 30 7.00% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

34 30 32088 32103 32108 32123 32103 30 5.93% Left 

35 40 32127 32147 32167 32187 32147 30 6.94% Right 

36 25 32187 32207 32210 32230 32207 20 7.00% Left 

37 25 32263 32283 32288 32308 32283 20 7.00% Right 

38 20 32308 32328 32345 32365 32328 20 7.00% Left 

39 20 32375 32395 32400 32420 32395 20 7.00% Right 

40 25 32424 32444 32474 32494 32444 20 7.00% Left 

41 20 32495 32515 32522 32542 32515 20 7.00% Right 

42 30 32543 32558 32574 32589 32558 30 5.93% Left 

43 45 32591 32606 32677 32692 32606 30 6.17% Right 

44 100 32758 32778 32832 32852 32778 40 7.00% Right 

45 40 32890 32910 32941 32961 32910 30 6.94% Left 

46 110 32964 32984 33023 33043 32984 40 6.46% Right 

47 60 33070 33090 33092 33112 33090 30 6.67% Left 

48 35 33117 33132 33214 33229 33132 30 5.08% Right 

49 200 33239 33249 33273 33283 33249 40 0.89% Right 

50 25 33287 33307 33319 33339 33307 20 7.00% Left 

51 300   33350 33411   33350 40 2.37% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

52 40 33418 33438 33445 33465 33438 30 6.94% Right 

53 20 33467 33487 33497 33517 33487 20 7.00% Left 

54 25 33525 33545 33554 33574 33545 20 7.00% Right 

55 500   33608 33641   33608 50 2.22% Right 

56 35 33674 33699 33754 33779 33699 30 7.00% Left 

57 30 33838 33853 33868 33883 33853 30 5.93% Right 

58 50 33921 33941 34037 34057 33941 30 7.00% Left 

59 30 34066 34081 34105 34120 34081 30 5.93% Right 

60 60 34122 34137 34149 34164 34137 30 6.67% Left 

61 20 34191 34211 34225 34245 34211 20 7.00% Right 

62 110 34249 34269 34323 34343 34269 40 6.46% Left 

63 100 34348 34368 34383 34403 34368 40 7.00% Right 

64 70 34411 34426 34441 34456 34426 30 5.71% Left 

65 30 34457 34472 34493 34508 34472 30 5.93% Right 

66 30 34516 34531 34553 34568 34531 30 5.93% Left 

67 90 34580 34605 34636 34661 34605 40 7.00% Right 

68 100 34664 34684 34688 34708 34684 40 7.00% Left 

69 20 34718 34738 34768 34788 34738 20 7.00% Left 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

70 30 34810 34825 34839 34854 34825 30 5.93% Right 

71 30 34863 34878 34888 34903 34878 30 5.93% Left 

72 20 34904 34924 34934 34954 34924 20 7.00% Right 

73 80 34963 34978 34982 34997 34978 30 5.00% Left 

74 50 35057 35077 35125 35145 35077 30 7.00% Right 

75 30 35156 35171 35178 35193 35171 30 5.93% Right 

76 50 35199 35219 35246 35266 35219 30 7.00% Left 

77 100 35266 35286 35298 35318 35286 40 7.00% Right 

78 200 35320 35340 35356 35376 35340 40 3.56% Left 

79 100 35386 35401 35429 35444 35401 35 5.44% Left 

80 30 35452 35467 35474 35489 35467 30 5.93% Right 

81 25 35491 35511 35515 35535 35511 20 7.00% Left 

82 70 35538 35553 35567 35582 35553 30 5.71% Right 

83 40 35624 35639 35643 35658 35639 30 4.44% Left 

84 30 35660 35675 35691 35706 35675 30 5.93% Right 

85 80 35710 35725 35736 35751 35725 30 5.00% Left 

86 135 35773 35793 35795 35815 35793 40 5.27% Left 

87 70 35822 35837 35848 35863 35837 30 5.71% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

88 30 35866 35881 35894 35909 35881 30 5.93% Left 

89 30 35985 36000 36004 36019 36000 30 5.93% Left 

90 60 36020 36040 36041 36061 36040 30 6.67% Right 

91 25 36071 36091 36101 36121 36091 20 7.00% Right 

92 25 36165 36185 36200 36220 36185 20 7.00% Left 

93 60 36224 36234 36240 36250 36234 30 2.96% Right 

94 17 36254 36274 36298 36318 36274 20 7.00% Left 

95 20 36320 36340 36381 36401 36340 20 7.00% Right 

96 35 36499 36514 36530 36545 36514 30 5.08% Right 

97 40 36549 36569 36577 36597 36569 30 6.94% Left 

98 130 36630 36645 36786 36801 36645 40 5.47% Left 

99 90 36825 36850 36863 36888 36850 40 7.00% Left 

100 15 36941 36961 36967 36987 36961 20 7.00% Left 

101 30 37059 37074 37075 37090 37074 30 5.93% Left 

102 45 37098 37118 37162 37182 37118 30 7.00% Right 

103 300   37195 37260   37195 40 2.37% Left 

104 30 37281 37296 37316 37331 37296 30 5.93% Left 

105 30 37333 37348 37354 37369 37348 30 5.93% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

106 80 37383 37408 37425 37450 37408 40 7.00% Left 

107 200 37524 37564 37581 37621 37564 40 2.50% Right 

108 40 37646 37666 37685 37705 37666 30 6.94% Right 

109 60 37711 37731 37773 37793 37731 30 6.67% Left 

110 35 37802 37817 37841 37856 37817 30 5.08% Right 

111 150 37861 37876 37928 37943 37876 40 4.74% Left 

112 30 37972 37987 38025 38040 37987 30 5.93% Right 

113 70 38049 38064 38083 38098 38064 30 5.71% Left 

114 20   38112 38143   38112 20 2.50% Left 

115 20   38199 38216   38199 20 2.50% Left 

116 30 38276 38291 38322 38337 38291 30 5.93% Right 

117 140 38342 38357 38396 38411 38357 40 5.08% Right 

118 80 38417 38442 38456 38481 38442 40 7.00% Left 

119 25 38499 38519 38522 38542 38519 20 7.00% Left 

120 40 38544 38559 38562 38577 38559 30 4.44% Right 

121 50 38631 38651 38679 38699 38651 30 7.00% Left 

122 40 38700 38720 38731 38751 38720 30 6.94% Right 

123 80 38757 38772 38793 38808 38772 30 5.00% Left 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

124 60 38818 38838 38843 38863 38838 30 6.67% Right 

125 100 38869 38889 38936 38956 38889 40 7.00% Left 

126 15 38960 38980 38988 39008 38980 20 7.00% Right 

127 60 39011 39031 39046 39066 39031 30 6.67% Left 

128 35 39096 39121 39145 39170 39121 30 7.00% Right 

129 200 39192 39212 39220 39240 39212 40 3.56% Left 

130 85 39336 39361 39385 39410 39361 40 7.00% Left 

131 700   39497 39681   39497 50 2.50% Right 

132 100 39692 39712 39715 39735 39712 40 7.00% Right 

133 80 39740 39765 39767 39792 39765 40 7.00% Left 

134 70 39800 39815 39830 39845 39815 30 5.71% Right 

135 20 39851 39871 39896 39916 39871 20 7.00% Left 

136 70 39934 39949 39965 39980 39949 30 5.71% Left 

137 70 40023 40038 40078 40093 40038 30 5.71% Right 

138 30 40106 40121 40126 40141 40121 30 5.93% Left 

139 35 40155 40180 40204 40229 40180 30 7.00% Right 

140 50 40257 40277 40283 40303 40277 30 7.00% Left 

141 70 40305 40320 40327 40342 40320 30 5.71% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

142 100 40403 40423 40436 40456 40423 40 7.00% Right 

143 70 40481 40496 40554 40569 40496 30 5.71% Right 

144 50 40572 40592 40604 40624 40592 30 7.00% Left 

145 60 40660 40680 40695 40715 40680 30 6.67% Right 

146 130 40803 40818 40867 40882 40818 40 5.47% Right 

147 40 40912 40932 40947 40967 40932 30 6.94% Right 

148 35 40967 40982 41028 41043 40982 30 5.08% Left 

149 50 41095 41115 41125 41145 41115 30 7.00% Right 

150 180   41226 41243   41226 30 2.50% Left 

151 35 41260 41275 41276 41291 41275 30 5.08% Right 

152 30 41292 41307 41318 41333 41307 30 5.93% Left 

153 25 41334 41354 41380 41400 41354 20 7.00% Right 

154 40 41407 41427 41429 41449 41427 30 6.94% Left 

155 70 41471 41486 41496 41511 41486 30 5.71% Right 

156 70 41514 41529 41545 41560 41529 30 5.71% Left 

157 70 41688 41703 41714 41729 41703 30 5.71% Right 

158 30 41739 41754 41789 41804 41754 30 5.93% Left 

159 40 41850 41875 41912 41937 41875 30 7.00% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

160 80 42039 42054 42077 42092 42054 30 5.00% Left 

161 300   42135 42175   42135 40 2.37% Left 

162 60 42192 42207 42226 42241 42207 30 6.67% Right 

163 20 42246 42266 42307 42327 42266 20 7.00% Right 

164 50 42356 42376 42383 42403 42376 30 7.00% Left 

165 70 42416 42431 42442 42457 42431 30 5.71% Right 

166 40 42598 42618 42643 42663 42618 30 6.94% Left 

167 35 42761 42786 42817 42842 42786 30 7.00% Right 

168 50 42886 42906 42916 42936 42906 30 7.00% Left 

169 40 43006 43031 43043 43068 43031 30 7.00% Left 

170 60 43078 43098 43101 43121 43098 30 6.67% Right 

171 60 43123 43143 43153 43173 43143 30 6.67% Left 

172 15 43231 43251 43277 43297 43251 20 7.00% Left 

173 70 43362 43377 43388 43403 43377 30 5.71% Right 

174 70 43441 43456 43487 43502 43456 30 5.71% Right 

175 70 43515 43530 43574 43589 43530 30 5.71% Right 

176 130 43593 43608 43615 43630 43608 40 5.47% Left 

177 30 43667 43682 43697 43712 43682 30 5.93% Left 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

178 50 43741 43756 43793 43808 43756 30 5.56% Left 

179 30 43811 43826 43842 43857 43826 30 5.93% Right 

180 70 43904 43919 43955 43970 43919 30 5.71% Right 

181 25 43988 44008 44013 44033 44008 20 7.00% Left 

182 25 44045 44065 44086 44106 44065 20 7.00% Right 

183 150 44154 44169 44254 44269 44169 40 4.74% Left 

184 50 44273 44293 44302 44322 44293 30 7.00% Right 

185 100 44328 44348 44396 44416 44348 40 7.00% Left 

186 100 44496 44511 44515 44530 44511 35 5.44% Right 

187 90 44538 44553 44575 44590 44553 35 6.05% Left 

188 30 44591 44606 44609 44624 44606 30 5.93% Right 

189 30 44625 44640 44647 44662 44640 30 5.93% Left 

190 80 44682 44697 44806 44821 44697 30 5.00% Right 

191 25 44821 44841 44855 44875 44841 20 7.00% Left 

192 300   44913 44969   44913 40 2.37% Left 

193 60 44969 44984 45045 45060 44984 30 6.67% Right 

194 35 45089 45114 45134 45159 45114 30 7.00% Left 

195 40 45169 45189 45198 45218 45189 30 6.94% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

196 60 45222 45242 45252 45272 45242 30 6.67% Left 

197 20 45302 45322 45335 45355 45322 20 7.00% Right 

198 20 45442 45462 45477 45497 45462 20 7.00% Left 

199 40 45499 45514 45518 45533 45514 30 4.44% Right 

200 35 45575 45600 45607 45632 45600 30 7.00% Right 

201 300   45675 45721   45675 40 2.37% Right 

202 20 45730 45750 45769 45789 45750 20 7.00% Left 

203 30 45791 45806 45813 45828 45806 30 5.93% Right 

204 60 45843 45858 45876 45891 45858 30 6.67% Left 

205 25 45895 45915 45931 45951 45915 20 7.00% Right 

206 50 46053 46073 46080 46100 46073 30 7.00% Left 

207 55 46111 46126 46172 46187 46126 30 5.05% Right 

208 30 46190 46205 46224 46239 46205 30 5.93% Left 

209 60 46245 46260 46285 46300 46260 30 6.67% Left 

210 60 46306 46321 46326 46341 46321 30 6.67% Right 

211 80 46371 46396 46420 46445 46396 40 7.00% Right 

212 60 46544 46559 46578 46593 46559 30 6.67% Left 

213 40 46599 46624 46636 46661 46624 30 7.00% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

214 35 46697 46722 46751 46776 46722 30 7.00% Left 

215 50 46784 46804 46837 46857 46804 30 7.00% Right 

216 500   46884 46931   46884 50 2.22% Right 

217 40 46971 46991 47005 47025 46991 30 6.94% Left 

218 20 47027 47047 47052 47072 47047 20 7.00% Right 

219 50 47074 47089 47095 47110 47089 30 5.56% Left 

220 40 47185 47210 47216 47241 47210 30 7.00% Right 

221 50 47284 47304 47331 47351 47304 30 7.00% Right 

222 25 47359 47379 47400 47420 47379 20 7.00% Left 

223 100 47421 47436 47438 47453 47436 35 5.44% Right 

224 70 47510 47540 47549 47579 47540 40 7.00% Left 

225 45 47581 47606 47609 47634 47606 30 2.50% Right 

226 100 47643 47663 47671 47691 47663 40 7.00% Left 

227 150 47714 47729 47747 47762 47729 40 4.74% Right 

228 40 47766 47791 47794 47819 47791 30 7.00% Left 

229 25 47887 47907 47920 47940 47907 20 7.00% Left 

230 25 47951 47971 47977 47997 47971 20 7.00% Right 

231 50 48035 48055 48066 48086 48055 30 7.00% Right 
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HORIZONTAL DESIGN 

Sl. 
No. 

Radius 
(m) 

Start Chainage of End Chainage of 
HIP 

Chainage 
(m) 

Design 
Speed, V 
(kmph) 

Super 
elevation 

(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

232 55 48121 48136 48143 48158 48136 30 5.05% Right 

233 80 48166 48181 48194 48209 48181 30 5.00% Left 

234 35 48221 48246 48255 48280 48246 30 7.00% Left 

235 25 48283 48303 48327 48347 48303 20 7.00% Right 

236 40 48429 48454 48456 48481 48454 30 7.00% Left 

237 60 48493 48508 48536 48551 48508 30 6.67% Left 

238 30 48554 48569 48573 48588 48569 30 5.93% Right 

239 40 48591 48611 48618 48638 48611 30 6.94% Left 

240 65 48649 48669 48752 48772 48669 40 7.00% Right 

241 60 48781 48801 48813 48833 48801 30 6.67% Left 

242 220   48862 48935   48862 40 2.50% Right 

243 30 48948 48963 49015 49030 48963 30 5.93% Left 

244 50 49072 49092 49097 49117 49092 30 7.00% Left 

245 70 49120 49135 49141 49156 49135 30 5.71% Right 

246 350   49172 49220   49172 40 2.50% Left 

247 50 49311 49331 49399 49419 49331 30 7.00% Right 

248 300   49522 49554   49522 40 2.37% Left 

249 30 49572 49587 49614 49629 49587 30 5.93% Right 
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HORIZONTAL DESIGN 
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(m) 
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(m) 
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(%) 
Hand of 
Curve Transition (m) 

Curve 
(m) 

Curve 
(m) Transition (m) 

250 30 49631 49646 49648 49663 49646 30 5.93% Left 

251 60 49664 49684 49694 49714 49684 30 6.67% Right 

252 15   49717 49743   49717 20 2.50% Left 

253 80 49744 49759 49841 49856 49759 30 5.00% Right 

254 30 49859 49874 49881 49896 49874 30 5.93% Left 

255 50 49901 49921 49934 49954 49921 30 7.00% Right 

256 70 50061 50076 50092 50107 50076 30 5.71% Right 

257 30 50125 50140 50164 50179 50140 30 5.93% Left 

258 30 50184 50199 50200 50215 50199 30 5.93% Right 

259 180 50235 50250 50294 50309 50250 40 3.95% Right 

260 30 50322 50337 50349 50364 50337 30 5.93% Left 

261 60 50368 50383 50408 50423 50383 30 6.67% Right 

262 150 50483 50498 50519 50534 50498 40 4.74% Right 

263 20 50559 50579 50610 50630 50579 20 7.00% Left 

264 20 50659 50679 50704 50724 50679 20 7.00% Right 

265 130 50754 50769 50839 50854 50769 40 5.47% Left 

266 25 50868 50888 50893 50913 50888 20 7.00% Left 

267 25 50918 50938 50944 50964 50938 20 7.00% Right 
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HORIZONTAL DESIGN 

Sl. 
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(m) 
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Curve 
(m) 

Curve 
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268 20 51007 51027 51044 51064 51027 20 7.00% Left 

269 25 51121 51141 51146 51166 51141 20 7.00% Left 

270 15 51172 51202 51203 51233 51202 20 7.00% Right 

271 40 51239 51254 51341 51356 51254 30 4.44% Left 

272 15 51360 51390 51404   51390 20 2.50% Right 

273 70   51406 51447 51462 51406 30 2.50% Left 

274 40 51478 51503 51511   51503 30 2.50% Right 

275 100   51526 51537 51552 51526 30 2.50% Left 

276 100 51585 51600 51612   51600 30 2.50% Left 

 
 
5.1.6 Vertical Alignment / Gradient 

 
The Vertical Alignment has been designed for minimum criterion of Stopping Sight distance as specified in IRC: SP 23. The existing 
ground profile shall be reviewed on the basis of profile, cross sections taken at regular intervals with the aid of triangulated Digital 
Terrain Model (DTM). 
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Table 5-3 Digital Terrain Model 
 

 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

1 
29751.5 

1070.9
4 Hog 40 

10.11
4 29731.5 1070.1 

29771.
5 1070.98 4.174 0.22 

2 
29800.8 

1071.0
5 Sag 30 

14.06
8 29785.8 

1071.0
1 

29815.
8 1071.4 0.22 

2.35
2 

3 
29900.5 

1073.3
9 Hog 40 8.864 29880.5 

1072.9
2 

29920.
5 1072.96 2.352 

-
2.16

1 

4 
30005.6 

1071.1
2 Sag 30 

17.10
1 29990.6 

1071.4
5 

30020.
6 1071.06 -2.161 

-
0.40

6 

5 
30138.5 

1070.5
8 Hog 60 9.145 30108.5 1070.7 

30168.
5 1068.49 -0.406 

-
6.96

7 

6 
30402.6 

1052.1
8 Sag 30 

11.27
2 30387.6 

1053.2
3 

30417.
6 1051.54 -6.967 

-
4.30

6 

7 
30516 1047.3 Hog 30 

35.16
7 30501 

1047.9
4 30531 1046.52 -4.306 

-
5.15

9 

8 
30658 

1039.9
7 Hog 30 

66.68
5 30643 

1040.7
5 30673 1039.13 -5.159 

-
5.60

9 

9 
30798.9 

1032.0
7 Sag 40 8.07 30778.9 

1033.1
9 

30818.
9 1031.94 -5.609 

-
0.65
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

2 

10 
30858.9 

1031.6
8 Hog 30 

23.14
9 30843.9 

1031.7
8 

30873.
9 1031.39 -0.652 

-
1.94

8 

11 
31013.4 

1028.6
7 Hog 40 9.03 30993.4 

1029.0
6 

31033.
4 1027.4 -1.948 

-
6.37

8 

12 
31071.9 

1024.9
4 Hog 30 

42.25
7 31056.9 1025.9 

31086.
9 1023.88 -6.378 

-
7.08

8 

13 
31142.6 

1019.9
2 Sag 30 

37.77
9 31127.6 

1020.9
9 

31157.
6 1018.98 -7.088 

-
6.29

4 

14 
31225 

1014.7
4 Sag 30 

10.21
5 31210 

1015.6
9 31240 1014.24 -6.294 

-
3.35

7 

15 
31306.9 

1011.9
9 Hog 40 9.13 31286.9 

1012.6
6 

31326.
9 1010.44 -3.357 

-
7.73

8 

16 
31356 1008.2 Sag 40 8.482 31336 

1009.7
4 31376 1007.59 -7.738 

-
3.02

3 

17 
31421.3 

1006.2
2 Hog 40 

10.88
8 31401.3 

1006.8
3 

31441.
3 1004.88 -3.023 

-
6.69

6 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

18 
31532.8 

998.75
4 Sag 40 

18.85
6 31512.8 

1000.0
9 

31552.
8 997.839 -6.696 

-
4.57

5 

19 
31603.7 

995.50
9 Hog 30 

25.20
9 31588.7 

996.19
5 

31618.
7 994.644 -4.575 

-
5.76

5 

20 
31686.9 

990.71
7 Sag 40 7.112 31666.9 991.87 

31706.
9 990.689 -5.765 

-
0.14

1 

21 
31730.1 

990.65
6 Hog 40 

10.65
5 31710.1 

990.68
4 

31750.
1 989.877 -0.141 

-
3.89

5 

22 
31831 

986.72
6 Hog 30 

11.07
4 31816 987.31 31846 985.735 -3.895 

-
6.60

4 

23 
31917.3 981.03 Sag 40 8.162 31897.3 

982.35
1 

31937.
3 980.689 -6.604 

-
1.70

4 

24 
31989 

979.80
8 Hog 30 8.913 31974 

980.06
4 32004 979.048 -1.704 

-
5.07 

25 
32139 

972.20
5 Sag 30 

11.23
6 32124 

972.96
5 32154 971.845 -5.07 -2.4 

26 
32222.6 

970.19
9 Hog 40 

10.54
8 32202.6 

970.67
8 

32242.
6 968.96 -2.4 

-
6.19

2 
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urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

27 
32310.6 

964.75
1 Sag 40 7.83 32290.6 

965.98
9 

32330.
6 964.534 -6.192 

-
1.08

3 

28 
32372.1 

964.08
5 Hog 40 9.356 32352.1 

964.30
1 

32392.
1 963.013 -1.083 

-
5.35

8 

29 
32432.9 

960.82
6 Sag 40 

18.91
7 32412.9 

961.89
7 

32452.
9 960.177 -5.358 

-
3.24

4 

30 
32544.7 

957.20
1 Hog 30 

11.19
5 32529.7 

957.68
8 

32559.
7 956.313 -3.244 

-
5.92

3 

31 
32609.6 

953.35
6 Sag 30 7.433 32594.6 

954.24
4 

32624.
6 953.073 -5.923 

-
1.88

7 

32 
32660.7 

952.39
2 Hog 30 7.901 32645.7 

952.67
5 

32675.
7 951.539 -1.887 

-
5.68

4 

33 
32806.8 

944.08
7 Sag 30 

15.32
4 32791.8 

944.93
9 

32821.
8 943.528 -5.684 

-
3.72

7 

34 
32900.9 

940.58
1 Hog 30 

10.23
3 32885.9 941.14 

32915.
9 939.582 -3.727 

-
6.65

8 

35 33115.3 926.3 Sag 40 8.161 33095.3 927.63 33135. 925.949 -6.658 -
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

2 3 1.75
7 

36 
33495.8 

919.61
5 Sag 30 9.573 33480.8 

919.87
8 

33510.
8 919.821 -1.757 

1.37
7 

37 
33632.2 

921.49
2 Hog 30 

16.85
2 33617.2 

921.28
6 

33647.
2 921.432 1.377 

-
0.40

3 

38 
33748.5 

921.02
3 Hog 30 

12.14
8 33733.5 

921.08
4 

33763.
5 920.592 -0.403 

-
2.87

3 

39 
33971.7 

914.61
1 Hog 30 

18.15
2 33956.7 

915.04
2 

33986.
7 913.932 -2.873 

-
4.52

5 

40 
34105 

908.57
8 Sag 30 7.637 34090 

909.25
7 34120 908.489 -4.525 

-
0.59

7 

41 
34191.3 

908.06
3 Hog 30 22.15 34176.3 

908.15
3 

34206.
3 907.77 -0.597 

-
1.95

2 

42 
34330 

905.35
6 Hog 30 17.13 34315 

905.64
9 34345 904.801 -1.952 

-
3.70

3 

43 
34404.3 

902.60
6 Sag 30 8.804 34389.3 

903.16
2 

34419.
3 902.562 -3.703 

-
0.29

5 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

44 
34479.5 

902.38
4 Hog 30 

10.48
9 34464.5 

902.42
8 

34494.
5 901.91 -0.295 

-
3.15

6 

45 
34524.9 

900.95
1 Sag 30 9.33 34509.9 

901.42
4 

34539.
9 900.96 -3.156 0.06 

46 
34583.1 

900.98
6 Hog 50 10.03 34558.1 

900.97
1 

34608.
1 899.755 0.06 

-
4.92

5 

47 
34637.1 

898.32
3 Sag 30 7.327 34622.1 

899.06
2 

34652.
1 898.198 -4.925 

-
0.83

1 

48 
34780.3 

897.13
4 Hog 30 

29.43
1 34765.3 

897.25
9 

34795.
3 896.856 -0.831 

-
1.85 

49 
34855.2 

895.74
8 Sag 30 

21.46
1 34840.2 

896.02
6 

34870.
2 895.68 -1.85 

-
0.45

2 

50 
34953.4 

895.30
4 Hog 40 

10.83
6 34933.4 

895.39
5 

34973.
4 894.475 -0.452 

-
4.14

4 

51 
35031.9 892.05 Sag 30 8.903 35016.9 

892.67
2 

35046.
9 891.934 -4.144 

-
0.77

4 

52 
35150.8 891.13 Sag 30 

31.10
6 35135.8 

891.24
6 

35165.
8 891.158 -0.774 0.19 

53 35232.3 891.28 Hog 30 20.17 35217.3 891.25 35247. 891.09 0.19 -
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

5 4 6 3 1.29
7 

54 
35381.4 

889.35
1 Hog 30 

29.51
3 35366.4 

889.54
6 

35396.
4 889.004 -1.297 

-
2.31

3 

55 
35537.8 

885.73
5 Hog 30 

14.22
7 35522.8 

886.08
2 

35552.
8 885.072 -2.313 

-
4.42

2 

56 
35635 

881.43
4 Hog 30 

11.33
4 35620 

882.09
8 35650 880.374 -4.422 

-
7.06

9 

57 
35692.5 

877.37
4 Sag 40 8.343 35672.5 

878.78
7 

35712.
5 876.919 -7.069 

-
2.27

4 

58 
35760.3 

875.83
1 Hog 30 

11.06
7 35745.3 

876.17
2 

35775.
3 875.083 -2.274 

-
4.98

5 

59 
35823.5 

872.67
8 Sag 30 9.386 35808.5 

873.42
6 

35838.
5 872.409 -4.985 

-
1.78

9 

60 
35902.4 

871.26
8 Hog 30 

15.23
6 35887.4 

871.53
6 

35917.
4 870.704 -1.789 

-
3.75

8 

61 
36005.3 

867.40
1 Hog 30 

95.87
8 35990.3 

867.96
5 

36020.
3 866.79 -3.758 

-
4.07
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

1 

62 
36153.2 

861.37
9 Hog 30 

32.74
2 36138.2 861.99 

36168.
2 860.631 -4.071 

-
4.98

7 

63 
36227.3 

857.68
4 Hog 30 

21.91
2 36212.3 

858.43
2 

36242.
3 856.731 -4.987 

-
6.35

6 

64 
36522.9 

838.89
3 Sag 30 

14.67
8 36507.9 

839.84
6 

36537.
9 838.246 -6.356 

-
4.31

2 

65 
36695.7 

831.44
1 Hog 30 

21.66
6 36680.7 

832.08
8 

36710.
7 830.586 -4.312 

-
5.69

7 

66 
36905.9 

819.46
8 Sag 130 

21.67
7 36840.9 

823.17
1 

36970.
9 819.663 -5.697 0.3 

67 
37094 

820.03
2 Sag 60 7.792 37064 

819.94
2 37124 822.432 0.3 8 

68 
37195.9 

828.18
5 Hog 30 

23.54
2 37180.9 

826.98
5 

37210.
9 829.194 8 

6.72
6 

69 
37363.8 839.48 Hog 60 

11.39
2 37333.8 

837.46
2 

37393.
8 839.918 6.726 

1.45
9 

70 
37451.3 

840.75
6 Sag 40 9.528 37431.3 

840.46
4 

37471.
3 841.887 1.459 

5.65
7 

71 
37626 

850.64
2 Sag 60 

48.99
7 37596 

848.94
5 37656 852.707 5.657 

6.88
2 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

72 
37725 

857.45
2 Hog 40 9.189 37705 

856.07
6 37745 857.958 6.882 

2.52
9 

73 
37846.1 

860.51
4 Sag 40 9.6 37826.1 

860.00
8 

37866.
1 861.853 2.529 

6.69
5 

74 
38019 

872.09
5 Sag 30 

32.47
7 38004 871.09 38034 873.238 6.695 

7.61
9 

75 
38114.4 

879.35
8 Hog 65 8.531 38081.9 

876.88
2 

38146.
9 879.358 7.619 0 

76 
38205.1 

879.35
8 Sag 50 7.143 38180.1 

879.35
8 

38230.
1 881.108 0 7 

77 
38384 891.88 Hog 30 

23.22
4 38369 890.83 38399 892.736 7 

5.70
8 

78 
38544.7 

901.05
3 Sag 30.249 

23.41
7 38529.6 900.19 

38559.
9 902.112 5.708 7 

79 
38623.2 

906.54
8 Hog 30 

16.24
6 38608.2 

905.49
8 

38638.
2 907.321 7 

5.15
3 

80 
38720.2 

911.54
8 Hog 30 

12.18
3 38705.2 

910.77
5 

38735.
2 911.952 5.153 

2.69
1 

81 
38828.8 914.47 Sag 40 9.314 38808.8 

913.93
2 

38848.
8 915.867 2.691 

6.98
6 

82 
39046.4 

929.66
9 Hog 80 

15.08
1 39006.4 

926.87
5 

39086.
4 930.341 6.986 

1.68
1 

83 
39132.1 

931.10
9 Sag 60 

11.30
9 39102.1 

930.60
5 

39162.
1 933.205 1.681 

6.98
7 

84 39409.3 950.47 Hog 100 55.28 39359.3 946.98 39459. 953.064 6.987 5.17
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

5 2 3 8 

85 
39608.6 

960.79
5 Sag 50 

27.43
6 39583.6 

959.50
1 

39633.
6 962.545 5.178 7 

86 
39830.3 

976.31
4 Hog 200 

66.46
7 39730.3 

969.31
4 

39930.
3 980.305 7 

3.99
1 

87 
40083.4 

986.41
8 Sag 30 

13.17
5 40068.4 

985.81
9 

40098.
4 987.358 3.991 

6.26
8 

88 
40264.6 

997.77
4 Hog 30 

34.83
8 40249.6 

996.83
4 

40279.
6 998.585 6.268 

5.40
7 

89 
40445.1 

1007.5
3 Hog 120 

15.22
1 40385.1 

1004.2
9 

40505.
1 1006.04 5.407 

-
2.47

7 

90 
40606.4 

1003.5
3 Sag 80 9.489 40566.4 

1004.5
3 

40646.
4 1005.92 -2.477 

5.95
4 

91 
40678.9 

1007.8
5 Hog 40 9.13 40658.9 

1006.6
6 

40698.
9 1008.16 5.954 

1.57
2 

92 
40752 1009 Sag 50 

13.29
5 40727 

1008.6
1 40777 1010.33 1.572 

5.33
3 

93 
40824.2 

1012.8
5 Hog 40 

10.32
7 40804.2 

1011.7
9 

40844.
2 1013.14 5.333 1.46 

94 
40895.7 1013.9 Sag 30 6.905 40880.7 

1013.6
8 

40910.
7 1014.77 1.46 

5.80
4 

95 
40946.4 

1016.8
4 Hog 50 8.996 40921.4 

1015.3
9 

40971.
4 1016.9 5.804 

0.24
6 

96 41041.3 1017.0 Sag 100 14.80 40991.3 1016.9 41091. 1020.58 0.246 7 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

8 6 5 3 

97 
41141.3 

1024.0
7 Hog 30 

47.18
7 41126.3 

1023.0
2 

41156.
3 1025.03 7 

6.36
4 

98 
41469 

1044.9
3 Hog 80 

14.48
7 41429 

1042.3
8 41509 1045.27 6.364 

0.84
2 

99 
41622.2 

1046.2
2 Sag 50 

21.60
6 41597.2 

1046.0
1 

41647.
2 1047.01 0.842 

3.15
6 

100 
41768.5 

1050.8
3 Sag 60 

18.84
1 41738.5 

1049.8
9 

41798.
5 1052.74 3.156 

6.34
1 

101 
41892.5 1058.7 Hog 80 

28.02
6 41852.5 

1056.1
6 

41932.
5 1060.09 6.341 

3.48
6 

102 
42096.2 1065.8 Sag 60 

20.80
2 42066.2 

1064.7
5 

42126.
2 1067.71 3.486 

6.37
1 

103 
42431.8 

1087.1
8 Hog 60 

18.25
2 42401.8 

1085.2
7 

42461.
8 1088.11 6.371 

3.08
3 

104 
42662.9 

1094.3
1 Sag 60 

35.73
7 42632.9 

1093.3
8 

42692.
9 1095.74 3.083 

4.76
2 

105 
42920.5 

1106.5
7 Hog 60 

53.20
6 42890.5 

1105.1
4 

42950.
5 1107.66 4.762 

3.63
5 

106 
43067 1111.9 Sag 60 

17.82
8 43037 

1110.8
1 43097 1114 3.635 7 

107 
43240.6 

1124.0
5 Hog 60 

27.62
4 43210.6 

1121.9
5 

43270.
6 1125.5 7 

4.82
8 

108 
43465.9 

1134.9
3 Sag 60 

59.90
1 43435.9 

1133.4
8 

43495.
9 1136.68 4.828 5.83 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

109 
43696.2 

1148.3
5 Hog 80 

38.01
4 43656.2 

1146.0
2 

43736.
2 1149.84 5.83 

3.72
5 

110 
43893.3 

1155.6
9 Sag 60 

29.28
2 43863.3 

1154.5
8 

43923.
3 1157.43 3.725 

5.77
4 

111 
44156.6 1170.9 Hog 60 

122.7
22 44126.6 

1169.1
7 

44186.
6 1172.48 5.774 

5.28
5 

112 
44335.2 

1180.3
4 Hog 60 

45.20
5 44305.2 

1178.7
5 

44365.
2 1181.53 5.285 

3.95
8 

113 
44520.8 

1187.6
8 Sag 60 

19.72
4 44490.8 1186.5 

44550.
8 1189.78 3.958 7 

114 
44648.4 

1196.6
1 Hog 40 

10.05
3 44628.4 

1195.2
1 

44668.
4 1197.22 7 

3.02
1 

115 
44699.8 

1198.1
6 Sag 30 7.54 44684.8 

1197.7
1 

44714.
8 1199.21 3.021 7 

116 
44841.9 

1208.1
1 Hog 40 25.3 44821.9 

1206.7
1 

44861.
9 1209.19 7 

5.41
9 

117 
44970.4 

1215.0
8 Sag 40 

34.85
5 44950.4 

1213.9
9 

44990.
4 1216.39 5.419 

6.56
7 

118 
45111.9 

1224.3
7 Hog 80 

16.81
4 45071.9 

1221.7
4 

45151.
9 1225.09 6.567 

1.80
9 

119 
45183.8 

1225.6
7 Sag 40 8.578 45163.8 

1225.3
1 

45203.
8 1226.96 1.809 

6.47
2 

120 
45442.5 

1242.4
1 Hog 80 9.657 45402.5 

1239.8
2 

45482.
5 1241.68 6.472 

-
1.81

2 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

121 
45547 

1240.5
2 Sag 60 7.953 45517 

1241.0
6 45577 1242.23 -1.812 

5.73
2 

122 
45773.8 

1253.5
2 Hog 40 

20.27
6 45753.8 

1252.3
7 

45793.
8 1254.27 5.732 

3.75
9 

123 
45897.1 

1258.1
5 Sag 30 

13.52
8 45882.1 

1257.5
9 

45912.
1 1259.05 3.759 

5.97
7 

124 
46085.6 

1269.4
2 Hog 50 

16.61
7 46060.6 

1267.9
2 

46110.
6 1270.16 5.977 

2.96
8 

125 
46153.1 

1271.4
2 Sag 30 7.676 46138.1 

1270.9
8 

46168.
1 1272.45 2.968 

6.87
6 

126 
46302.7 

1281.7
1 Hog 40 9.535 46282.7 

1280.3
4 

46322.
7 1282.25 6.876 

2.68
1 

127 
46383.3 

1283.8
7 Sag 40 9.258 46363.3 

1283.3
4 

46403.
3 1285.27 2.681 

7.00
2 

128 
46553.8 

1295.8
2 Hog 40 

16.47
2 46533.8 

1294.4
2 

46573.
8 1296.73 7.002 

4.57
4 

129 
46617.4 

1298.7
2 Sag 30 

12.40
5 46602.4 

1298.0
3 

46632.
4 1299.77 4.574 

6.99
2 

130 
46729.5 

1306.5
6 Hog 30 

12.05
8 46714.5 

1305.5
1 

46744.
5 1307.24 6.992 

4.50
4 

131 
46771.9 

1308.4
7 Sag 30 

12.02
5 46756.9 

1307.7
9 

46786.
9 1309.52 4.504 

6.99
9 

132 
46901.6 

1317.5
5 Hog 100 

109.5
54 46851.6 

1314.0
5 

46951.
6 1320.59 6.999 

6.08
6 

133 47126.9 1331.2 Hog 30 17.45 47111.9 1330.3 47141. 1331.91 6.086 4.36
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

6 5 9 7 

134 
47203.1 

1334.5
9 Sag 30 

11.90
2 47188.1 

1333.9
3 

47218.
1 1335.62 4.367 

6.88
7 

135 
47392.6 

1347.6
4 Hog 30 

10.73
9 47377.6 

1346.6
1 

47407.
6 1348.25 6.887 

4.09
4 

136 
47497.5 

1351.9
4 Hog 40 

11.48
9 47477.5 

1351.1
2 

47517.
5 1352.06 4.094 

0.61
2 

137 
47660.9 

1352.9
4 Hog 50 9.844 47635.9 

1352.7
8 

47685.
9 1351.82 0.612 

-
4.46

7 

138 
47810.7 

1346.2
4 Sag 120 

10.46
5 47750.7 

1348.9
2 

47870.
7 1350.44 -4.467 7 

139 
47970.6 

1357.4
3 Hog 30 

11.13
5 47955.6 

1356.3
8 

47985.
6 1358.08 7 

4.30
6 

140 
48037.8 

1360.3
3 Sag 30 

11.26
2 48022.8 

1359.6
8 

48052.
8 1361.37 4.306 6.97 

141 
48155.3 

1368.5
2 Hog 30 

12.77
9 48140.3 

1367.4
7 

48170.
3 1369.21 6.97 

4.62
2 

142 
48214.2 

1371.2
4 Sag 30 

12.61
6 48199.2 

1370.5
5 

48229.
2 1372.29 4.622 7 

143 
48325.6 

1379.0
4 Hog 60 

20.19
6 48295.6 

1376.9
4 

48355.
6 1380.24 7 

4.02
9 

144 
48427.2 

1383.1
3 Sag 60 

38.86
4 48397.2 

1381.9
2 

48457.
2 1384.8 4.029 

5.57
3 

145 48515.8 1388.0 Hog 100 37.38 48465.8 1385.2 48565. 1389.52 5.573 2.89
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

7 5 8 8 8 

146 
48604.5 

1390.6
4 Sag 30 

11.46
7 48589.5 1390.2 

48619.
5 1391.47 2.898 

5.51
4 

147 
48872.8 

1405.4
3 Sag 30 

25.73
5 48857.8 1404.6 

48887.
8 1406.43 5.514 6.68 

148 
49011 

1414.6
7 Hog 30 

11.86
5 48996 

1413.6
7 49026 1415.29 6.68 

4.15
1 

149 
49075.6 

1417.3
5 Sag 30 

10.53
2 49060.6 

1416.7
3 

49090.
6 1418.4 4.151 7 

150 
49326.6 

1434.9
2 Hog 30 

16.44
7 49311.6 

1433.8
7 

49341.
6 1435.69 7 

5.17
6 

151 
49400.3 

1438.7
3 Sag 30 

16.79
3 49385.3 

1437.9
6 

49415.
3 1439.78 5.176 

6.96
2 

152 
49539.1 1448.4 Hog 40 9.722 49519.1 1447 

49559.
1 1448.97 6.962 

2.84
8 

153 
49594.8 

1449.9
8 Sag 50 

12.04
2 49569.8 

1449.2
7 

49619.
8 1451.73 2.848 7 

154 
49807.7 

1464.8
8 Hog 60 

35.08
4 49777.7 

1462.7
8 

49837.
7 1466.47 7 5.29 

155 
50046.9 

1477.5
4 Sag 60 

270.0
97 50016.9 

1475.9
5 

50076.
9 1479.19 5.29 

5.51
2 

156 
50209 

1486.4
7 Hog 40 

10.08
4 50189 

1485.3
7 50229 1486.78 5.512 

1.54
5 

157 
50317.8 

1488.1
5 Sag 80 

15.16
7 50277.8 

1487.5
4 

50357.
8 1490.88 1.545 6.82 
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 C
urve No. 

IP 
Type of 
Curve 

Curve 
Length (m) 

K 
Value 

Start End Gradient 

Chainage 
(m) 

Level 
(m) 

Chainage 
(m) 

Level 
(m) 

Chain
age 

Chainage 
(m) 

Level 
(m) 

Out 

158 
50720.5 

1515.6
2 Hog 60 

169.6
73 50690.5 

1513.5
7 

50750.
5 1517.56 6.82 

6.46
6 

159 
50932 1529.3 Hog 60 

16.61
6 50902 

1527.3
6 50962 1530.15 6.466 

2.85
5 

160 
51069.1 

1533.2
1 Sag 60 

21.41
4 51039.1 

1532.3
5 

51099.
1 1534.91 2.855 

5.65
7 

161 
51208 

1541.0
7 Hog 60 

10.91
1 51178 

1539.3
7 51238 1541.12 5.657 

0.15
8 

162 
51305.2 

1541.2
2 Sag 30 12.66 51290.2 1541.2 

51320.
2 1541.6 0.158 

2.52
8 

163 
51373 

1542.9
4 Hog 30 

18.79
9 51358 

1542.5
6 51388 1543.08 2.528 

0.93
2 

164 
51443.9 1543.6 Sag 30 

19.48
2 51428.9 

1543.4
6 

51458.
9 1543.97 0.932 

2.47
2 
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5.1.7 Protection work : 
 
In mountainous and steep terrain, the geometric of the road shall be such that it 
gives the optimized and safe solution. The protection work plays the vital role in 
such terrains. The Hill side of the road shall be provided with drain and breast wall 
upto 3m height. Above that cutting with a slope of 1 Horizontal to 4 vertical is 
provided upto 6m of height with benching of 1 m and consequently the slope of 1 
horizontal to 4 vertical with benching is provided till it reaches the ground. On valley 
side retaining wall shall be provided with safety barrier in the form of parapet wall/ 
W- beam crash barrier . 
 
Below are the details of retaining wall/ breast wall. 
 
  
                                     Table 5-4: Retaining wall Details  
 

TYPE OF 
PW 

Type of earthwork  HT (m) 

LHS RHS TOTAL 
LENGTH 

(m) 
LEGTH (m) LEGTH (m) 

RW VALLEY PW 2-2.5 0 0 0 

RW VALLEY PW 2.5-3 40 0 40 

RW VALLEY PW 3-3.5 0 190 190 

RW VALLEY PW 3.5-4 0 0 0 

RW VALLEY PW 4-4.5 0 0 0 

RW VALLEY PW 4.5-5 110 0 110 

RW VALLEY PW 5-5.5 40 70 110 

RW VALLEY PW 5.5-6 70 0 70 

RW VALLEY PW 6-6.5 180 0 180 

RW VALLEY PW 6.5-7 100 0 100 

RW VALLEY PW 7-7.5 0 40 40 

RW VALLEY PW 7.5-8 60 0 60 

RW VALLEY PW 8-8.5 40 0 40 

RW VALLEY PW 8.5-9 50 40 90 

RW VALLEY PW 9-9.5 0 0 0 

RW VALLEY PW 9.5-10 0 0 0 

 
Table 5-5: Breast wall Details 

 

TYPE OF PW 
Type of 

earthwork 
 HT of BW 

(m) 

LHS RHS 
TOTAL 

LENGTH (m) LEGTH (m) LEGTH (m) 

BW HILL PW 1.5 1490 9730 11220 

BW HILL PW 3 10 840 850 
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5.1.8 Radius of curves for 30 to 40KMPH design speed : 
 
Following are the locations where design speed is between 30 to 40 KMPH. The 
speed cannot be improved because of terrain contrainst and huge quantity of 
protection work. 

 
Table 5-6: locations where design speed is between 30 to 40 KMPH 

 

Chainage(m) Radius(m) 
Design Speed 

in KmPh 
Hand of 
curve 

Extra 
Widening (m) 

29666.5225 30 30 Left 

1.5 

29730.3 30 30 Right 

1.5 

29860.3415 70 30 Right 

0.9 

29902.2585 70 30 Left 

0.9 

29958.4695 80 30 Right 

0.9 

30045.757 50 30 Right 

1.2 

30189.853 100 35 Right 

0.9 

30373.6685 70 40 Right 

0.9 

30518.171 60 30 Left 

1.2 

30603.505 40 30 Left 

1.5 
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30669.882 30 30 Right 

1.5 

30769.563 30 30 Right 

1.5 

30885.209 60 30 Right 

1.2 

30988.427 50 30 Left 

1.2 

31072.8515 35 30 Left 

1.5 

31194.0325 70 30 Left 

0.9 

31385.8675 50 30 Left 

1.2 

31444.2825 30 30 Left 

1.5 

31569.9305 35 30 Left 

1.5 

31750.1275 60 30 Right 

1.2 

31822.6025 80 30 Right 

0.9 

31866.2105 35 30 Left 

1.5 

31940.016 30 30 Left 

1.5 

32007.093 50 30 Right 

1.2 
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32105.753 30 30 Left 

1.5 

32156.837 40 30 Right 

1.5 

32566.205 30 30 Left 

1.5 

32641.5375 45 30 Right 

1.2 

32805.001 100 40 Right 

0.9 

32925.489 40 30 Left 

1.5 

33003.299 110 40 Right 

0.6 

33091.023 60 30 Left 

1.2 

33173.0655 35 30 Right 

1.5 

33260.6665 200 35 Right 

0.6 

33441.4385 40 30 Right 

1.5 

33726.4815 35 30 Left 

1.5 

33860.3925 30 30 Right 

1.5 

33988.7635 50 30 Left 

1.2 
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34092.69 30 30 Right 

1.5 

34143.0205 60 30 Left 

1.2 

34296.1305 110 40 Left 

0.6 

34375.505 100 40 Right 

0.9 

34433.1945 70 30 Left 

0.9 

34482.533 30 30 Right 

1.5 

34542.168 30 30 Left 

1.5 

34620.662 90 40 Right 

0.9 

34685.982 100 40 Left 

0.9 

34831.8365 30 30 Right 

1.5 

34883.135 30 30 Left 

1.5 

34980.386 80 30 Left 

0.9 

35101.1065 50 30 Right 

1.2 

35174.5845 30 30 Right 

1.5 
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35232.1085 50 30 Left 

1.2 

35291.642 100 40 Right 

0.9 

35348.073 200 50 Left 

0.6 

35414.8395 100 35 Left 

0.9 

35470.51 30 30 Right 

1.5 

35560.072 70 30 Right 

0.9 

35640.9365 40 30 Left 

1.5 

35682.9025 30 30 Right 

1.5 

35730.026 80 30 Left 

0.9 

35794.0265 135 40 Left 

0.6 

35842.6195 70 30 Right 

0.9 

35887.8635 30 30 Left 

1.5 

36001.7775 30 30 Left 

1.5 

36040.637 60 30 Right 

1.2 
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36237.1035 60 30 Right 

1.2 

36522.165 35 30 Right 

1.5 

36573.222 40 30 Left 

1.5 

36715.2845 130 40 Left 

0.6 

36856.682 90 40 Left 

0.9 

37074.294 30 30 Left 

1.5 

37139.899 45 30 Right 

1.2 

37306.0195 30 30 Left 

1.5 

37351.119 30 30 Right 

1.5 

37416.422 80 40 Left 

0.9 

37572.1075 200 50 Right 

0.6 

37675.6135 40 30 Right 

1.5 

37752.0455 60 30 Left 

1.2 

37828.9485 35 30 Right 

1.5 
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37902.0925 150 40 Left 

0.6 

38005.8465 30 30 Right 

1.5 

38073.837 70 30 Left 

0.9 

38306.302 30 30 Right 

1.5 

38376.492 140 40 Right 

0.6 

38448.9165 80 40 Left 

0.9 

38560.905 40 30 Right 

1.5 

38664.7665 50 30 Left 

1.2 

38725.4045 40 30 Right 

1.5 

38782.299 80 30 Left 

0.9 

38840.5145 60 30 Right 

1.2 

38912.802 100 40 Left 

0.9 

39038.9155 60 30 Left 

1.2 

39133.259 35 30 Right 

1.5 
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39215.6555 200 50 Left 

0.6 

39372.9615 85 40 Left 

0.9 

39713.369 100 40 Right 

0.9 

39765.8315 80 40 Left 

0.9 

39822.1515 70 30 Right 

0.9 

39957.2975 70 30 Left 

0.9 

40057.806 70 30 Right 

0.9 

40123.157 30 30 Left 

1.5 

40192.24 35 30 Right 

1.5 

40279.6965 50 30 Left 

1.2 

40323.877 70 30 Right 

0.9 

40429.963 100 40 Right 

0.9 

40525.0325 70 30 Right 

0.9 

40598.08 50 30 Left 

1.2 
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40687.383 60 30 Right 

1.2 

40842.3155 130 40 Right 

0.6 

40939.553 40 30 Right 

1.5 

41005.0575 35 30 Left 

1.5 

41119.8605 50 30 Right 

1.2 

41275.4015 35 30 Right 

1.5 

41312.6375 30 30 Left 

1.5 

41427.638 40 30 Left 

1.5 

41491.1345 70 30 Right 

0.9 

41536.9195 70 30 Left 

0.9 

41708.369 70 30 Right 

0.9 

41771.399 30 30 Left 

1.5 

41893.0995 40 30 Right 

1.5 

42065.344 80 30 Left 

0.9 
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42216.754 60 30 Right 

1.2 

42379.4215 50 30 Left 

1.2 

42436.6075 70 30 Right 

0.9 

42630.7425 40 30 Left 

1.5 

42801.562 35 30 Right 

1.5 

42910.707 50 30 Left 

1.2 

43037.282 40 30 Left 

1.5 

43099.1315 60 30 Right 

1.2 

43148.0355 60 30 Left 

1.2 

43382.4395 70 30 Right 

0.9 

43471.811 70 30 Right 

0.9 

43551.866 70 30 Right 

0.9 

43611.2365 130 40 Left 

0.6 

43689.5105 30 30 Left 

1.5 
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43774.3105 50 30 Left 

1.2 

43833.668 30 30 Right 

1.5 

43936.7325 70 30 Right 

0.9 

44211.452 150 40 Left 

0.6 

44297.8505 50 30 Right 

1.2 

44371.9925 100 40 Left 

0.9 

44512.9975 100 35 Right 

0.9 

44563.734 90 35 Left 

0.9 

44607.5325 30 30 Right 

1.5 

44643.286 30 30 Left 

1.5 

44751.2115 80 30 Right 

0.9 

45014.4745 60 30 Right 

1.2 

45124.069 35 30 Left 

1.5 

45193.2725 40 30 Right 

1.5 
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45246.6615 60 30 Left 

1.2 

45515.938 40 30 Right 

1.5 

45603.4425 35 30 Right 

1.5 

45809.574 30 30 Right 

1.5 

45867.0255 60 30 Left 

1.2 

46076.4055 50 30 Left 

1.2 

46149.0375 55 30 Right 

1.2 

46214.32 30 30 Left 

1.5 

46272.6485 60 30 Left 

1.2 

46323.6245 60 30 Right 

1.2 

46407.8595 80 40 Right 

0.9 

46568.5995 60 30 Left 

1.2 

46629.9755 40 30 Right 

1.5 

46736.3005 35 30 Left 

1.5 
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46820.4645 50 30 Right 

1.2 

46998.041 40 30 Left 

1.5 

47092.313 50 30 Left 

1.2 

47213.25 40 30 Right 

1.5 

47317.4015 50 30 Right 

1.2 

47436.831 100 35 Right 

0.9 

47544.406 70 40 Left 

0.9 

47607.039 45 30 Right 

1.2 

47667.0545 100 40 Left 

0.9 

47738.088 150 40 Right 

0.6 

47792.9555 40 30 Left 

1.5 

48060.475 50 30 Right 

1.2 

48139.1935 55 30 Right 

1.2 

48187.084 80 30 Left 

0.9 
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48250.6475 35 30 Left 

1.5 

48454.925 40 30 Left 

1.5 

48522.2565 60 30 Left 

1.2 

48570.6315 30 30 Right 

1.5 

48614.6175 40 30 Left 

1.5 

48710.3835 65 30 Right 

0.9 

48806.926 60 30 Left 

1.2 

48988.7 30 30 Left 

1.5 

49094.236 50 30 Left 

1.2 

49138.0915 70 30 Right 

0.9 

49364.994 50 30 Right 

1.2 

49600.568 30 30 Right 

1.5 

49647.4595 30 30 Left 

1.5 

49688.8335 60 30 Right 

1.2 
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49800.066 80 30 Right 

0.9 

49877.689 30 30 Left 

1.5 

49927.7535 50 30 Right 

1.2 

50084.056 70 30 Right 

0.9 

50151.9815 30 30 Left 

1.5 

50199.3945 30 30 Right 

1.5 

50271.7115 180 40 Right 

0.6 

50343.1075 30 30 Left 

1.5 

50395.157 60 30 Right 

1.2 

50508.2395 150 40 Right 

0.6 

50803.679 130 40 Left 

0.6 

51297.4115 40 30 Left 

1.5 

51507.078 40 30 Right 

1.5 
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Table 5-7: locations where design speed is less than 30 KMPH 
 

Chainage(m) Radius(m) 
Design Speed 

in KmPh 
Hand of 
curve 

Extra 
Widening (m) 

29795.299 22 20 Left 

1.5 

30126.7185 20 20 Left 

1.5 

30454.7345 25 20 Right 

1.5 

31118.725 20 20 Right 

1.5 

31331.2025 20 20 Right 

1.5 

31512.063 20 20 Right 

1.5 

31625.475 20 20 Right 

1.5 

31690.1655 25 20 Left 

1.5 

32208.379 25 20 Left 

1.5 

32285.2155 25 20 Right 

1.5 

32336.469 20 20 Left 

1.5 

32397.6735 20 20 Right 

1.5 
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32458.7385 25 20 Left 

1.5 

32518.5625 20 20 Right 

1.5 

33312.9775 25 20 Left 

1.5 

33492.094 20 20 Left 

1.5 

33549.2365 25 20 Right 

1.5 

34217.943 20 20 Right 

1.5 

34752.868 20 20 Left 

1.5 

34929.3825 20 20 Right 

1.5 

35513.0945 25 20 Left 

1.5 

36095.6895 25 20 Right 

1.5 

36192.933 25 20 Left 

1.5 

36286.3015 17 20 Left 

1.5 

36360.22 20 20 Right 

1.5 

36964.1085 15 20 Left 

1.5 
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38520.3625 25 20 Left 

1.5 

38984.0785 15 20 Right 

1.5 

39883.5495 20 20 Left 

1.5 

41366.7635 25 20 Right 

1.5 

42286.272 20 20 Right 

1.5 

43263.8555 15 20 Left 

1.5 

44010.5585 25 20 Left 

1.5 

44075.4865 25 20 Right 

1.5 

44847.796 25 20 Left 

1.5 

45328.4695 20 20 Right 

1.5 

45469.388 20 20 Left 

1.5 

45759.417 20 20 Left 

1.5 

45922.8685 25 20 Right 

1.5 

47049.443 20 20 Right 

1.5 
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47389.4065 25 20 Left 

1.5 

47913.0735 25 20 Left 

1.5 

47973.795 25 20 Right 

1.5 

48314.9805 25 20 Right 

1.5 

50594.594 20 20 Left 

1.5 

50691.467 20 20 Right 

1.5 

50890.501 25 20 Left 

1.5 

50941.056 25 20 Right 

1.5 

51035.158 20 20 Left 

1.5 

51143.89 25 20 Left 

1.5 

51202.254 15 20 Right 

1.5 

51397.012 15 20 Right 

1.5 

5.1.9 Summary of Extra Widening 
 

0.6 1286.117 

0.9 3231.209 

1.2 3006.389 

1.5 7233.371 

Total Length 14757.09 
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5.1.10 Locations of Hill and Valley 

 

S. No. Start End Length LHS RHS 

1 29600 30130 530 Hill Valley 

2 30130 42280 12150 Valley Hill 

3 42280 43260 980 Hill Valley 

4 43260 47580 4320 Valley Hill 

5 47580 47680 100 Hill Valley 

6 47680 47890 210 Valley Hill 

7 47890 51500 3610 Hill Valley 

 
 
5.1.11 Road Junctions 

 
There are following junctions fall in the project highway which are are as follows: 
 
List of Junctions 

There are no Major Junctions and 11 Minor Junctions as per details 
given in Table-5.8. 
  
                                 Table 5-8: Major & Minor Juctions 

S. No. 
Location 

Existing (km) 

Design 
Chainage 

(Ch.) Type Category 

Side 
Road/(s) 
Leading 
Towards 

1 30.5 30+150 T Minor 
Kezome 

Town 

2 31 30+530 T Minor BSF Camp 

3 31.65 31+100 T Minor BSF Camp 

4 32.63 32+130 T Minor Chakabama 

5 33.482 32+982 T Minor Mitelephe 

6 41.85 40+900 T Minor 
Thipuzu 
Village 

7 48.94 47+840 T Minor Village Road 

8 51.25 50+064 T Minor 
Kikruma 

Road 

9 52.7 51+500 T Minor Village 

10 53.07 51+875 T Minor Village 

11 53.031 52+531 T Minor Village 
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5.2 PAVEMENT DESIGN 
 

5.2.1 Introduction 
 

The purpose of pavement design and option study is to make analysis of different 
pavement alternatives to provide a basis for selection of the most advantageous 
solution, considering all costs occurring during the life of the pavement viz. 
construction cost, road user cost and maintenance cost. Traffic surveys were 
conducted on the Project Highway to know the future traffic flow pattern. Traffic 
projection over the design period has been done using present traffic and 
secondary data. Detailed pavement investigations viz. inventory, visual condition 
survey, roughness survey, structural evaluation and soil surveys were also 
conducted. 
 
5.2.2 Flexible Pavement Design 
 
Flexible pavement has been proposed for widening of main carriageway, new 
construction and junctions.  
 
The type and pavement structural layers proposed are as under: 
 
The proposed flexible pavement for widening portion, new bypass/realignment 
sections and proposed service roads, consists of various layers such as Granular 
Sub base (GSB), Wet Mix Macadam (WMM), Bituminous Surfacing comprising 
Dense Bituminous Macadam (DBM) and Bituminous Concrete (BC). 
 
Strengthening / improving riding quality of existing flexible pavement is to be 
achieved by providing an overlay which may consist of Dense Bituminous 
Macadam and/or Bituminous Concrete (BC) layer. 
 
The design of Flexible pavement for widening of main carriageway, Junctions and 
proposed bypass sections have been carried out in accordance with IRC: 37-2012.  
 

5.2.2.1 Design Life 
 
Pavement design life is the period for which the initial design of pavement crust 
layers shall be carried out. Design life should not be referred as terminal stage of 
crust beyond which crust becomes unusable.  
 
 
The flexible pavement design is to be carried out in accordance with IRC: 37-2012.  
As per clause 4.3.2 of IRC: 37-2012 a design life of 15 years has been considered 
for flexible pavement design. The base year of traffic estimation considered is 
2016. 
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5.2.2.2 Design Traffic Loading 
 
Base year traffic in terms of AADT, design period, traffic growth rates, vehicle 
damage factors (VDFs) and lane distribution factors (LDFs) are required to 
estimate the design traffic loading in terms of equivalent standard axles. 
 

5.2.2.3 Traffic Homogeneous Sections 
 
Based on the detailed reconnaissance of the project road for traffic intensity and 
composition, the project road has been considered as three traffic homogeneous 
section. The proposed traffic homogeneous section is given in Table 5.9. 
 

Table 5-9: Traffic Homogeneous Sections 
 

Section No. 
Starting Ending Length 

Existing 
km Place Existing km Place (in km) 

I km 0.000 Merima km 30.600 
Chakhabam

a 30.60 

II km 30.600 
Chakhabam

a km 68.000 Pfutsero 37.40 

III km 68.000 Pfutsero km 132.000 Jessami 64.00 

 

5.2.2.4 Base Year Traffic (AADT) 
 
The base year traffic has been assessed by carrying out traffic surveys. The 
detailed traffic surveys and analysis for the project road have been given in above 
chapters. For pavement design purpose, commercial vehicles of laden weight more 
than 3 tones have been considered. Such vehicles consisted of buses, LCVs, 2 
Axle trucks, 3 Axle trucks and Multi Axle trucks. The summary of AADT of 
commercial vehicles considered for pavement design is given in Table 5.10.  
 

Table 5-10 Summary of Commercial Vehicles (AADT) 
 

Traffic 
Homogenous 
sections (Km) 

LCV 2 Axle 3 Axle 
Multi 
Axle  

Buses Total Commercial 

7.880 to 30.600 25 31 0 0 9 65 

30.600 to 68.000 30 40 0 0 9 79 

68.000 to 132.000 27 26 0 0 7 60 

Note: For this package-II, the traffic considered is the section from Km 30.600 to 
Km 68.000. 
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5.2.2.5 Traffic Growth Rates 
 
Traffic growth rates have been estimated based on elasticity method and the 
summary of obtained growth rates are given in Table 5.11.  The detailed traffic 
growth calculations have been given in traffic chapter. 
 

Table 5-11 Summary of Proposed Traffic Growth Rates 
 

Vehicle type 2017-21 2022-26 2027-31 Beyond 2031 

Bus 4.84 4.37 3.94 3.56 

LCV 11.72 10.2 9.12 8.2 

2AT 6.62 5.8 4.96 4.16 

3Axle 5 5 5 5 

MAV 5 5 5 5 

Note: Minimum traffic growth rate of 5% has been considered for the pavement 
design purpose 
 

5.2.2.6 Vehicle Damage Factors (VDFs) 
 
The vehicle damage factor (VDF) is a multiplier to convert the number of 
commercial vehicles of different axle loads and axle configuration to the number of 
standard axle load repetitions. It is defined as the equivalent number of standard 
axles per commercial vehicle. Universally accepted standard axle load weighs 
8,160 Kg. ESAL is determined by the relationships recommended in IRC: 37-2012 
‘guidelines for the design of Flexible Pavements’. An excerpt is presented here. 
 
 Detail VDF calculation is given in Appendix-D3. The summary of calculated and 
adopted VDF values is given in Table 5.12. 
 

Table 5-12 Summary of Adopted Vehicle Damage Factors (VDFs) 
 

V
e

h
ic

le
 t

y
p

e
 Calculated VDF values 

Adopte
d VDF 
values 

Direction Location km 
13.000 

Direction Location km 
107.000 

Chanditala 
to 

Champadan
g (UP) 

Champadang
a to Chandital  

( DN) 

Chanditala 
to 

Champada
ng (UP) 

Champadan
ga to 

Chandital  
( DN) 

LCV 0.18 0.25 0.32 0.19 0.5 

BUS 0.43 0.43 0.43 0.43 0.5 

2 
Axle 

1.12 0.67 1.29 0.80 0.5 

 *Adopted VDF value is as per Table no 4.2 of IRC 37-2012 
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5.2.2.7 Lane Distribution Factors 
 

Lane distribution factors have been considered as per clause 4.5.1 of IRC: 37-2012 
and the same are given in Table 5.13. 
 

Table 5-13 Adopted Lane Distribution Factors (LDFs) 
 

Sl. 
No 

Description 
Design Period 

LDF Considered (%) 
From (Year) To (Year) 

1 
2 Lane 

Carriageway  
2021 2035 50 

 

5.2.2.8 Traffic Loading (Cumulative Million Standard Axles) 
 
For flexible pavement design traffic loading in million standard axles (MSA) has 
been estimated for design life of 15 years (post construction). 
 
The summary of obtained and adopted MSA is given in Table 5.14; the detailed 
MSA calculations are given as Appendix-D-4. 

 
Table 5-14: Obtained and Adopted MSA for the Project Road 

 

Traffic Homogenous sections 
Km  

MSA Obtained MSA Adopted 

MSA as per 
2-lane 
Manual 

Existing (Km) 
Design 
(Km) 

30.474 to 53.220 
29.600 to 

51.500 
0.037 10 

20* 

*As per clause 5.4.1 of IRC: SP-73-2015 design traffic shall not be less than 
20MSA 
 

5.2.2.9 Design CBR 
 

Effective design CBR of 8% is considered in pavment design. 
 

5.2.2.10 Flexible Pavement Design for Widening/New Construction 
 
The flexible pavement design has been carried out by using the principles of 
analytical design. Analytical design as per procedure given in the clause 9.1of IRC: 
37-2012, thereby ensuring requisite structural layers.  
 
The entire project stretch is considered in three homogeneous sections viz. Kohima 
to Nagaland Existing Chainage (Km 0.000 to Km 132.00) after considering the 
factors like traffic volume, structural strength of the pavement, Subgrade CBR and 
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functional condition of the pavement. An Effective design CBR of 8% is considered 
for the purpose of pavement design for package-II of the project highway. The new 
2 lanes and widening /up gradation sections are designed for maximum traffic of 
10MSA.The proposed crust thickness for flexible pavement option is presented in 
Table 5.15 
 

Table 5-15 Proposed Flexible pavement design for Reconstruction, New 
Construction and Widening(10MSA)  

 

Design 
Chainage (km) 

Design 
Traffic 
(MSA) 

CBR 
(%) 

Proposed Flexible Pavement 
Thickness (mm) 

Total 
(mm) 

From To BC DBM WMM GSB 

29.600  51.500 10 8 40 50 250 200 540 

 
Table 5-16 Proposed Flexible pavement design for Reconstruction, New 

Construction and Widening (20MSA) 
 

Design 
Chainage (km) 

Design 
Traffic 
(MSA) 

CBR 
(%) 

Proposed Flexible Pavement 
Thickness (mm) 

Total 
(mm) 

From To BC DBM WMM GSB 

29.600  51.500 20 8 40 80 250 200 570 

   
Since very less commercial traffic is plying on the project highway which is 204 
numbers in the year of 2017 and the projected would be 848 numbers in the year of 
2035. Hence 10 MSA is adopted the pavement design. 
 

5.2.2.11 Strengthening of Existing Pavement 
 
Detailed pavement condition survey and pavement investigations have been 
carried out to assess the strength of the existing flexible pavement. Based on the 
observations from pavement condition/investigations, strengthening measures 
have been finalised. 
 
Fresh BBD Survey has been carried out at as per the methodology discussed in 
chapter above and the detailed BBD analysis is given in Appendix-D1. 
 
The Existing pavement condition is poor to very poor from Km 0.000 to Km 30.000 
and from Km 30.000 to Km 132.000 is fair to poor. Existing crust composition is not 
having proper layers and the existing layer thicknesses are deficient and not 
confirm to the specifications. Further existing pavement is not having proper 
drainage layer. BBD survey has been carried out along the project road and the 
observed deflection values are significantly on higher side. Therefore, considering 
all these parameter the entire project road is recommended for reconstruction. 
Reconstruction is to be carried out as per the new pavement design. 
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5.3 IMPROVEMENT PROPOSALS AND DESIGNS OF STRUCTURES 
 
5.3.1 Design Metodology for Structures 
 
5.3.1.1 Foundation 
 
Detailed methodlologyadoptedfor selection of foundation for various structures are 
discussed in following section: 
 
5.3.1.2 For Short Span Bridges & Culverts 
 
In soils having limited load carrying capacity at a shallow depth for very small 
structures like culverts and Minor Bridges with low discharge, it is recommended to 
adopt single or multi-cell closed box type of structure with adequate bed protection 
against scour wherever necessary 
 
5.3.1.3 Medium and Long Span Bridges 
 
In general, where hard strata is met with at shallow depth, open foundation shall be 
provided. In case the safe bearing capacity of sub-soil is reasonably good and 
scour depth is low, open foundation with isolated footing is provided. In situations 
where both the above solutions are not feasible, pile or well foundation may be 
provided 
 
5.3.1.4 Open Foundation 
 
In general, the design of open foundation conforms to provisions of Cl: 707 of IRC: 
78– 2014 and Bearing capacity and settlement criterion shall be checked with IS: 
6403 and IS: 8009 for ultimate bearing capacity and allowable settlement. The 
various specific assumptions for the design of open foundation shall be as follows: 
 

• The maximum base pressure at corner of the open foundation shall be 
checked with Bearing capacity of the underneath soil. The following limiting values 
shall be considered for computation of safe load: 
 
➢ Results of sub-soil investigation shall be used for adopting the value of 
angle of internal friction “Ф” and cohesion “C” of the soil. 
➢ The overburden soil shall be considered as dry or partially submerged or 
fully submerged for the purpose of calculation of safe bearing capacity. 
➢ Depth of influence of soil strata can be assumed 1.5 times the width of 
foundation. 
 
5.3.1.5 Structure Proposals: 
 
On the basis of methodology presented in previous section, the structure proposals 
for the Project Highway are provided herein below: 
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Table 5-17: Minor bridge 
 

S. 
N
o. 

Desig
n 

Chain
age 
(Km) 

Type 
of 

Existi
ng 

Struct
ure 

Existing 
Span 

Arrange
ment (m) 

S
k

e
w

 

Existi
ng 

Total 
Widt
h (m) 

Propose
d Span 
Arrange
ment (m) 

Propo
sed 

Struct
ure 

Type  

Propo
sed 

Total 
Width 

(m) 

Rema
rks 

1 
37+02

7 

PSC 
Box 

Girder 
1 x 53   8.50 

Existing Retained with Repairing  &  
Maintenance 

2 
38+16

5 
  1 x 43   

Under Construction 

 
 

Table 5-18: Culverts 

S. 
No
. 

Design 
Chaina
ge (km) 

Existi
ng 

Span 
Arran

gemen
t (m) 

Type 
of 

Exist
ing 
Stru
ctur

e 

Exist
ing 

Total 
Widt
h (m) 

Propos
ed Span 
Arrange

ment 
(m) 

Propo
sed 

Struct
ure 

Type 

Propo
sed 

Total 
Width 

(m) 

TC
S 
Ty
pe 

Remarks 

1 
29+820 - - - 1x2x1.5 

RCC 
Box 

11.1 4 
New-

Construc
tion 

2 
29+910 - - - 1x2x1.5 

RCC 
Box 

11.1 4 
New-

Construc
tion 

3 
30+037 1 x 1.0 

Pipe 
Arch 

7.80 1x2x1.5 
RCC 
Box 

11.1 4 
Reconstr

uction 

4 
30+209 - - - 1x2x1.5 

RCC 
Box 

11.1 4 
New-

Construc
tion 

5 

30+510 1 x 1.0 
Pipe 
Arch 

7.70 1x2x1.5 
RCC 
Box 

11.1 4 
Reconstr

uction 

6 
30+917 1 x 1.0 

Pipe 
Arch 

8.20 1x2x1.5 
RCC 
Box 

11.1 4 
Reconstr

uction 

7 
31+109 - - - 1x2x1.5 

RCC 
Box 

11.1 4 
New-

Construc
tion 

8 
31+241 1 x 2.5 Slab 6.70 1x2x1.5 

RCC 
Box 

11.1 4 
Reconstr

uction 
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S. 
No
. 

Design 
Chaina
ge (km) 

Existi
ng 

Span 
Arran

gemen
t (m) 

Type 
of 

Exist
ing 
Stru
ctur

e 

Exist
ing 

Total 
Widt
h (m) 

Propos
ed Span 
Arrange

ment 
(m) 

Propo
sed 

Struct
ure 

Type 

Propo
sed 

Total 
Width 

(m) 

TC
S 
Ty
pe 

Remarks 

9 
31+368 - - - 1x2x1.5 

RCC 
Box 

11.1 4 
New-

Construc
tion 

10 
31+502 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

11 

31+583 1 x 1.5 Slab 7.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

12 
31+692 1 x 2 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

13 

31+864 1 x 1.0 
Pipe 
Arch 

9.90 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

14 
31+930 1 x 1.0 

Pipe 
Arch 

9.20 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

15 
32+200 1 x 1.0 

Pipe 
Arch 

8.80 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

16 
32+338 1 x 1.0 

Pipe 
Arch 

9.30 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

17 

32+470 1 x 1.0 
Pipe 
Arch 

8.90 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

18 
32+559 1 x 1.0 

Pipe 
Arch 

9.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

19 
32+930 - - - 1x2x1.5 

RCC 
Box 

10 2 
New-

Construc
tion 

20 

33+170 - - - 1x2x1.5 
RCC 
Box 

10.4 3 
New-

Construc
tion 
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S. 
No
. 

Design 
Chaina
ge (km) 

Existi
ng 

Span 
Arran

gemen
t (m) 

Type 
of 

Exist
ing 
Stru
ctur

e 

Exist
ing 

Total 
Widt
h (m) 

Propos
ed Span 
Arrange

ment 
(m) 

Propo
sed 

Struct
ure 

Type 

Propo
sed 

Total 
Width 

(m) 

TC
S 
Ty
pe 

Remarks 

21 
33+319 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

22 
33+430 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

23 
33+490 1 x 1.5 Slab 6.10 1x1.5x1 

RCC 
Box 

10.4 3 
RHS  

Widening 

24 
33+706 1 x 2 Slab 7.30 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

25 
33+767 1 x 1.0 

Pipe 
Arch 

8.40 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

26 
34+016 1 x 2 Slab 7.00 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

27 
34+137 1 x 1.5 Slab 7.40 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

28 
34+540 1 x 1.0 

Pipe 
Arch 

9.30 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

29 
34+753 1 x 1.5 

Pipe 
Arch 

8.95 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

30 
34+940 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

31 
35+163 1.500 Slab 7.30 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

32 
35+378 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

33 
35+511 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

34 
35+680 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

35 
35+900 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

36 
36+003 1 x 1.0 

Pipe 
Arch 

8.30 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 
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S. 
No
. 

Design 
Chaina
ge (km) 

Existi
ng 

Span 
Arran

gemen
t (m) 

Type 
of 

Exist
ing 
Stru
ctur

e 

Exist
ing 

Total 
Widt
h (m) 

Propos
ed Span 
Arrange

ment 
(m) 

Propo
sed 

Struct
ure 

Type 

Propo
sed 

Total 
Width 

(m) 

TC
S 
Ty
pe 

Remarks 

37 
36+205 1 x 1.0 

Pipe 
Arch 

8.70 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

38 
36+269 1 x 2.5 Slab 7.60 1x2x1.5 

RCC 
Box 

10 2 
Reconstr

uction 

39 
36+465 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

40 
36+790 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

41 
37+307 1 x 1.5 Slab 7.20 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

42 
37+444 1 x 1.0 Slab 7.30 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

43 
37+715 1 x 1.0 

Pipe 
Arch 

7.80 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

44 
37+929 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

45 
38+333 - - - 1x2x1.5 

RCC 
Box 

10.4 3 
New-

Construc
tion 

46 
. 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

47 
38+506 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

48 
38+643 1 x 1.0 

Pipe 
Arch 

6.70 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

49 
38+777 1 x 1.0 

Pipe 
Arch 

8.10 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

50 
39+003 - - - 1x2x1.5 

RCC 
Box 

10 2 
New-

Construc
tion 

51 
39+505 1 x 1.0 

Pipe 
Arch 

6.30 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

52 
39+761 1 x 1.0 

Pipe 
Arch 

9.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 
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S. 
No
. 

Design 
Chaina
ge (km) 

Existi
ng 

Span 
Arran

gemen
t (m) 

Type 
of 

Exist
ing 
Stru
ctur

e 

Exist
ing 

Total 
Widt
h (m) 

Propos
ed Span 
Arrange

ment 
(m) 

Propo
sed 

Struct
ure 

Type 

Propo
sed 

Total 
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53 
39+871 

2x1.20
0 

Pipe 
Arch 

9.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

54 
39+883 1 x 2 Slab 7.60 1x2x2 

RCC 
Box 

10.4 3 
RHS  

Widening 

55 
40+097 - - - 1x2x1.5 

RCC 
Box 

10 2 
New-

Construc
tion 

56 
40+400 - - - 1x2x1.5 

RCC 
Box 

10 2 
New-

Construc
tion 

57 
40+582 1 x 1.0 

Pipe 
Arch 

7.20 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

58 
40+737 1 x 1.0 

Pipe 
Arch 

6.65 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

59 
41+003 1 x 1.0 

Pipe 
Arch 

7.30 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

60 
41+224 1 x 1.0 

Pipe 
Arch 

6.70 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

61 
41+314 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

62 
41+532 1 x 1.0 Slab 7.25 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

63 
41+608 1 x 1.0 

Pipe 
Arch 

5.90 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

64 
41+979 1 x 1.0 

Pipe 
Arch 

9.17 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

65 
42+066 1 x 2.5 Slab 7.15 1x2x1.5 

RCC 
Box 

10 2 
Reconstr

uction 

66 
42+111 1 x 1.0 

Pipe 
Arch 

7.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

67 
42+500 1 x 1.0 

Pipe 
Arch 

7.75 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

68 
42+662 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

69 
42+775 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 
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70 
42+808 1 x 1.0 

Pipe 
Arch 

7.55 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

71 
43+109 1 x 1.0 

Pipe 
Arch 

7.10 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

72 
43+397 1 x 1.5 Slab 8.80 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

73 
43+691 1 x 1.0 

Pipe 
Arch 

7.87 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

74 
43+721 1 x 1.0 

Pipe 
Arch 

9.15 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

75 
43+869 1 x 1.0 

Pipe 
Arch 

8.67 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

76 
44+008 1 x 1.0 

Pipe 
Arch 

7.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

77 
44+251 1 x 1.0 

Pipe 
Arch 

7.85 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

78 
44+362 1 x 1.5 Slab 7.67 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

79 
44+411 1 x 1.0 

Pipe 
Arch 

7.00 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

80 
44+527 1 x 1.5 Slab 7.90 1x2x1.5 

RCC 
Box 

10 2 
Reconstr

uction 

81 
44+644 1 x 1.0 

Pipe 
Arch 

8.00 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

82 
44+690 1 x 1.0 

Pipe 
Arch 

7.35 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

83 
44+842 1 x 1.0 

Pipe 
Arch 

7.92 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

84 
44+985 1 x 1.0 

Pipe 
Arch 

7.39 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

85 
45+116 1 x 0.9 

Pipe 
Arch 

7.40 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

86 
45+158 1 x 1.0 

Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

87 
45+188 1 x 1.0 

Pipe 
Arch 

7.40 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 
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88 
45+285 1 x 1.0 

Pipe 
Arch 

6.83 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

89 
45+394 1 x 1.0 

Pipe 
Arch 

6.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

90 
45+480 1 x 1.0 

Pipe 
Arch 

7.80 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

91 
45+780 1 x 1.0 

Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

92 
46+048 1 x 1.0 

Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

93 
46+210 1 x 1.0 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

94 
46+263 1 x 1.0 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

95 
46+293 1 x 1.0 

Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

96 
46+495 1 x 2 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

97 
46+575 1 x 1.5 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

98 
46+742 1 x 1 Slab 7.50 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

99 
47+000 1 x 1.5 Slab 7.10 1x2x1.5 

RCC 
Box 

10.4 3 
Reconstr

uction 

10
0 

47+248 1 x 1.5 Slab 6.80 1x2x1.5 
RCC 
Box 

11.1 4 
Reconstr

uction 

10
1 

47+680 - - - 1x2x1.5 
RCC 
Box 

11.1 4 
New-

Construc
tion 

10
2 

47+913 - - - 1x2x1.5 
RCC 
Box 

10.4 3 
New-

Construc
tion 

10
3 

48+197 1 x 1 
Pipe 
Arch 

5.40 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

10
4 

48+314 1 x 1.5 Slab 8.05 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

10
5 

48+562 1 x 1.0 
Pipe 
Arch 

9.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 
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10
6 

48+706 1 x 1.0 
Pipe 
Arch 

7.90 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

10
7 

48+762 1 x 1.0 Slab 8.40 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

10
8 

48+987 - - - 1x2x1.5 
RCC 
Box 

10.4 3 
New-

Construc
tion 

10
9 

49+230 - - - 1x2x1.5 
RCC 
Box 

10.4 3 
New-

Construc
tion 

11
0 

49+607 1 x 1.0 
Pipe 
Arch 

8.10 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
1 

49+762 1 x 1.0 
Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
2 

49+935 1 x 1.0 
Pipe 
Arch 

7.95 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
3 

50+150 1 x 1.0 
Pipe 
Arch 

6.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
4 

50+200 1 x 1.0 
Pipe 
Arch 

8.25 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
5 

50+290 1 x 0.9 
Pipe 
Arch 

7.45 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

11
6 

50+383 1 x 1.0 
Pipe 
Arch 

7.50 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
7 

50+693 1 x 1.0 
Pipe 
Arch 

6.90 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

11
8 

50+843 1 x 1.0 
Pipe 
Arch 

7.27 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

11
9 

50+931 1 x 1.0 Slab 7.25 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

12
0 

50+990 1 x 1.0 
Pipe 
Arch 

6.30 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

12
1 

51+093 1.000 
Pipe 
Arch 

7.25 1x2x1.5 
RCC 
Box 

10.4 3 
Reconstr

uction 

12
2 

51+200 1 x 1.0 
Pipe 
Arch 

6.30 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 
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12
3 

51+388 1 x 1.0 
Pipe 
Arch 

6.60 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

12
4 

51+499 1 x 1.0 Slab 6.40 1x2x1.5 
RCC 
Box 

10 2 
Reconstr

uction 

 
 


