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INTRODUCTION 

WSP has been appointed by Scottish and Southern Electricity Networks (SSEN) via Balfour Beatty to carry 

out design work at Braco, for a haul track serving the proposed Cambushinnie Braco Substation. The purpose 

of the proposed haul track is to provide access for construction traffic and delivery vehicles to the site of the 

substation. The haul track is proposed to leave the A822 south of the village of Braco, cross the Keir Burn, 

intersect with the B8033, and continue westwards until joining with the existing access track north of 

Gamekeeper’s Cottage. 

Where the proposed Braco haul track meets the B8033 it creates a crossroads junction. Visibility is 

significantly reduced at this location due to a combination of numerous mature trees lining the verges of the 

B8033 and a sharp bend (approximately 70 degrees) on the B8033. This scenario creates a significant hazard 

for vehicles, introducing the risk of collisions when haul track traffic crosses the B8033.  The location of the 

proposed B8033 junction is shown in Figure 1 below and on sketch CMBS-WSP-HGN-ZZ-SK-009 included 

within Appendix A. 

 

Figure 1: Location of B8033 junction and B8033 centreline (Satellite Source: Bing Maps) 

PROPOSED LOCATION OF 

B8033 CROSSROADS JUNCTION 
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PURPOSE OF TECHNICAL NOTE 

This technical note has been prepared to present the bendiness assessment that has been carried out along 

the B8033. This assessment will determine the appropriate design speed for the section of B8033 road where 

the crossroads junction is proposed. The assessment has been carried out for a minimum distance of 2km 

in accordance with DMRB CD 109 Chapter 2. Currently the posted speed limit along this stretch of the B8033 

is 60mph (national speed limit) which results in a required Stopping Sight Distance (SSD) value of 215m in 

accordance with CD 109 Table 2.10. 

The existing section of B8033 at the location of the proposed junction is rural in nature.  There is significantly 

reduced junction visibility at the crossroads junction because of the existing bend on the B8033 and because 

of significant vegetation of the inside of the curve.  A snapshot of the bend is shown in Figure 2 below. 

 

 

Figure 2: B8033 Southbound at bend where proposed haul track crosses (Satellite Source: Google Maps) 
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ASSESSMENT 

In order to carry out the bendiness assessment, guidance has been taken from Chapter 2 of DMRB standard 

CD 109 – “Highway Link Design”. The sketch showing the location of the B8033 junction and the approximate 

geometry of the existing B8033 road is included within Appendix A of this document.  

The design speed calculations are summarised below: 

Alignment Constraint 

• VW (verge width) = 0.5 

• B = Bendiness degrees/km: 154.1 (308.2/2) 

• Log10VISI = 2.46 + VW/25 – B/400      …Equation 2.8.2 of CD 109 

2.46 + 0.5/25 – 154.1/400 

2.46 + 0.02 – 0.385 

Log10VISI = 2.095 

VISI = 102.095 = 124.45 

• Ac= 12 - VISI/60 + 2B/45        …Equation 2.2b of CD 109 

12 – 124.45/60 + 2(154.1)/45 

12 – 2.074 + 6.85 

Ac = 16.78  

Layout Constraint 

• Lc = 30 (taken from Table 2.3 of CD 109) 

 

Figure 3: Fig:2.1 from DMRB CD109 Highway Link Design 
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CONCLUSION 

• Design Speed: Based on Figure 2.1 of CD 109, the design speed for the B8033 road at this specific 

location is determined to be 85B kph (50 mph). 

• Visibility Requirements: At this design speed, the desirable minimum visibility (stopping sight 

distance) at/around the junction shall be 160m, as specified in Table 2.10 of CD 109. 

• Site Clearance Considerations: Even the reduced visibility requirement of 160m on a 60mph 

carriageway will necessitate significant site clearance, including the removal of numerous mature 

Category ‘A’ trees on both verges of the proposed crossroads location. Given the environmental and 

practical implications of this clearance, it is recommended that traffic management measures, such 

as the implementation of temporary traffic signals be introduced at the B8033 junction to minimise 

loss of mature trees and associated habitat.  These temporary traffic signals would be installed to 

allow slow-moving abnormal loads carrying sub-station equipment along the haul track to negotiate 

the crossroads safely with no risk of conflicts with vehicles using the B8033. 
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APPENDIX A 
 
CMBS-WSP-HGN-ZZ-SK-009: B8033 BENDINESS ASSESSMENT SKETCH 
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106.76 106.75 106.74 106.78 106.83 106.85 106.77 106.68 106.64 106.88 107.04 106.94 106.92 106.94 107.03 107.04 107.04 107.03 106.97 106.91 106.88 106.90 106.81 106.69

106.86 106.85 106.87 106.98 107.00 106.97 106.85 106.70 106.72 106.99 107.16 107.12 107.05 107.07 107.21 106.98 106.93 106.95 106.90 106.85 106.76 106.73 106.67 106.59

107.00 106.99 107.08 107.20 107.20 107.17 106.98 106.81 106.86 107.17 107.30 107.27 107.22 107.27 107.13 106.96 106.87 106.82 106.81 106.74 106.66 106.65 106.57 106.44

107.17 107.17 107.29 107.38 107.36 107.23 107.06 106.94 107.00 107.30 107.42 107.38 107.37 107.40 107.13 107.02 106.87 106.80 106.80 106.72 106.62 106.60 106.56 106.39

107.28 107.31 107.42 107.49 107.47 107.29 107.06 107.03 107.12 107.35 107.48 107.51 107.53 107.27 107.10 106.99 106.93 106.88 106.82 106.73 106.58 106.58 106.53 106.48

107.46 107.50 107.59 107.67 107.64 107.30 107.15 107.20 107.18 107.39 107.61 107.65 107.42 107.28 107.14 107.01 106.93 106.90 106.82 106.73 106.60 106.57 106.54 106.48

107.69 107.70 107.76 107.80 107.72 107.34 107.24 107.31 107.35 107.48 107.70 107.46 107.32 107.20 107.03 106.95 106.87 106.77 106.77 106.66 106.63 106.54 106.44

107.87 107.81 107.84 107.82 107.68 107.34 107.34 107.38 107.48 107.66 107.50 107.37 107.26 107.20 107.10 107.01 106.88 106.80 106.79 106.77 106.70 106.63 106.48

108.06 107.92 107.92 107.90 107.68 107.46 107.45 107.55 107.76 107.50 107.35 107.26 107.20 107.11 107.09 107.01 106.90 106.84 106.84 106.75 106.64 106.61

108.22 108.11 108.06 108.06 107.78 107.60 107.62 107.79 108.01 107.31 107.22 107.11 107.04 106.99 106.97 106.93 106.88 106.76 106.67 106.68

108.33 108.25 108.19 108.11 107.86 107.74 107.81 108.04 107.10 107.06 107.06 107.00 106.92 106.83 106.71 106.72 106.77

108.51 108.38 108.25 108.12 108.04 107.85 108.06 108.07 107.91 107.11 107.05 107.01 106.90 106.76 106.67 106.72 106.80

108.66 108.47 108.28 108.21 108.21 108.09 108.27 108.16 107.96 107.86 107.06 107.01 106.91 106.74 106.65 106.72 106.82

108.55 108.35 108.33 108.35 108.29 108.31 108.16 108.04 107.94 107.89 107.77 106.94 106.87 106.79 106.67 106.72 106.79

108.84 108.61 108.49 108.51 108.53 108.53 108.43 108.19 108.07 108.02 108.02 107.89 107.83 106.82 106.80 106.81 106.86

108.87 108.66 108.61 108.71 108.76 108.69 108.54 108.45 108.37 108.24 108.12 108.10 107.98 107.85 107.78 107.60 106.94 106.86

108.89 108.70 108.79 108.95 108.98 108.72 108.55 108.47 108.39 108.29 108.21 108.17 107.99 107.83 107.70 107.51 107.34

109.02 108.86 108.96 109.14 109.15 109.09 108.81 108.56 108.47 108.40 108.28 108.17 108.10 107.96 107.80 107.70 107.53 107.28 107.27 107.21

109.02 109.02 109.19 109.29 108.99 108.72 108.59 108.42 108.27 108.10 108.02 107.93 107.77 107.64 107.49 107.42

109.09 109.02 109.18 109.32 109.08 108.91 108.74 108.58 108.35 108.09 108.00 107.88 107.72 107.58 107.44

109.21 109.10 109.25 109.38 109.30 109.20 109.01 108.79 108.62 108.44 108.26 108.12 107.93 107.68 107.57

109.26 109.26 109.38 109.39 109.29 109.08 108.85 108.70 108.48 108.26 108.14 108.06 107.81 107.61 107.53

109.39 109.34 109.46 109.46 109.34 109.20 109.04 108.89 108.73 108.40 108.05 107.96 107.92 107.76

109.49 109.48 109.59 109.76 109.59 109.48 109.35 109.17 109.03 108.85 108.60 108.23 107.94 107.85 107.78

109.62 109.58 109.75 109.83 109.71 109.64 109.58 109.41 109.15 108.89 108.70 108.43 108.07 107.83

109.80 109.72 109.85 109.75 109.73 109.71 109.55 109.38 109.07 108.85 108.57 108.29 108.11

109.93 110.07 109.87 109.83 109.83 109.78 109.67 109.46 109.22 109.01 108.77

110.45 110.80 110.65 110.08 109.96 109.94 109.97 109.81 109.64 109.47 109.27 109.15
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