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Introduction:  

A four-legged urban intersection is a junction where two roads cross, forming four approaches. 

These intersections often face challenges such as congestion, long delays, high crash rates 

and poor pedestrian or cyclist safety due to the complexity of vehicle and human movements. 

In many growing cities, these intersections are outdated and unable to meet current traffic 

demand   

 

Objectives:  

1. To analyse the existing traffic conditions at the Hoodi- K.R. Puram four intersection, 

including volumes, movement patterns and delays  

2. To identify key operational and safety issues, such as congestion points, conflict areas, 

pedestrian risks and geometric deficiencies.  

3. To optimise signal timings using standard traffic engineering methods to reduce delays 

and improve the Level of service (LOS)  

4. To estimate the overall improvement in the traffic flow, travel time and safety after 

applying the proposed redesign and optimisation measures. case studies by BMRCL 

and CDP research teams   
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Methodology:  

 

 

1. Site selection:  

The Hoodi – K.R. Puram intersection was selected as the study site based on its    

strategic importance, high traffic demand, and recurring operational challenges along  

Bengaluru’s eastern mobility corridor. This four-legged urban intersection lies on the  

ITPL–Whitefield Road, connecting major residential, commercial, and industrial 

hubs.  

The junction experiences heavy peak-hour traffic from Hoodi, Mahadevapura, 

Whitefield, and K.R. Puram, making it a critical point in the regional transportation 

network.  

2. Data Collection:  

Data collection is a crucial step in understanding the existing traffic and geometric 

conditions at the Hoodi – K.R. Puram four-legged intersection. Accurate and 

comprehensive data ensures that the problems are correctly identified and that the 

proposed redesign and optimisation measures are effective.  

3. Traffic Analysis:  

Traffic analysis included a 7-day traffic volume count (TVC), assessment of 

intersection dimensions and observation of traffic behaviour. This helped in 

understanding congestion patterns and peak hour flow.  

4. Re-design and optimization:  

The redesign and optimisation phase included signal cycle timing design, geometric 

layout improvements and approach-wise lane recommendations. Test and optimise 

those alternatives using HCM methods, microsimulation, signal optimisation 

algorithms.  

5. Conclusion and Recommendations:  

The study on the re-designand optimization of the four-legged urban intersection at 

Hoodi, KR Puram, reveals that the existing intersection is operating under highly 

congested conditions with significant delays, long queues, and low Level of Service 

(LOS). The combination of poor geometric design, inadequate lane channelisation, 

uncoordinated signal timings,and mixed traffic without lane discipline contributes to 

inefficient traffic operations and increased conflict points. It is recommended to 

implement the signal plan, road markings, lane designs and infrastructure upgrades 

for long-term efficiency and safety.  
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Result and Discussion:   

1. Results  

1. Existing traffic conditions at the Hoodi – K.R. Puram four-legged intersection showed 

high delays, long queues, poor level of service (LOS E–F), and frequent conflicts due 

to mixed traffic and unregulated movements.  

2. Traffic volume analysis confirmed that the intersection was operating beyond its 

designed capacity, especially during peak hours.  

3. After applying redesign and optimization measures—including geometric 

improvements, signal redesign, channelization, pedestrian facilities, and traffic 

management strategies—the intersection performance improved significantly.  

4. The proposed design resulted in:  

o Reduced delay time o Improved Level of Service (LOS 

C–D) o better lane discipline o Fewer conflict points o 

Safer pedestrian movement  

5. Simulation/analytical models (if included) showed that the redesigned intersection can 

accommodate future traffic growth more efficiently.  

 

2. Discussion:  

Existing Site and Traffic Conditions (Before Redesign)  

A 7-day traffic survey was conducted at HOODI K.R. PURAM.  

Detailed vehicle turning movement counts, volume counts, and peak hour traffic data were 

extracted.  

The site assessment revealed:  

• Signal Timing: The existing signal had a cycle time of 180 seconds, with no fixed 

pedestrian phase and inefficient phasing.  

• Pedestrian Facilities: No pedestrian signals were provided.  

• Zebra crossings: were either faded or missing.  

• Free Lefts: Not present in three directions, leading to unnecessary delays and 

congestion.  

• Obstructions: The intersection had various obstructions like CCTV poles, electrical 

poles, and unauthorised barriers, creating visibilityand movementissues.  

• Lane Allocation: Lanes were not properly marked, and there were no designated turn 

lanes, resulting in weaving and lane indiscipline.  

• Road Markings and Signage: Most road markingshad faded and were ineffective. Only 

four “No Parking” signswere found, with a complete lack of directional arrows or STOP 

lines.  

• Public TransportProvisions: Auto stands were very close (within 5 m), and the bus stop 

was located 500 m away with no dedicated bay.  
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Proposed Redesign and Updated Conditions (After Redesign)  

After analysing the data manually and in accordance with IRC, the intersection was 

redesignedas follows:  

• Signal Timing: Using Webster’s Method, the signal cycle time was optimised to 150 

seconds, reducing delays and idle time. Phase plans were restructured to allow 

smoother vehicle movement and introduce pedestrian clearance intervals.  

• Pedestrian Signals:A dedicated 10-second pedestrian phase was added for each 

approach, promoting safe crossing.  

• Free Left Turn: Free left turns were added in all four directions, with a provision of 25 

seconds, improving vehicular discharge efficiency.  

• Geometric Improvements: New lane configurations were recommended based on 

PCU analysis:  

1. Approaches were restructured with2 through lanes and additional turning 

lanes as per demand.  

2. Bus bays were designed75 m away from the stop line as per IRC:86 & 103, 

preventing blockage of moving lanes.  

• U-Turn Facility: Designed at a safe distance (100 m from stop line), maintaining a 

minimum 13.8 m turning radius, suitable for heavy vehicles.  

• Median and Markings: 1-meter-widemedians were retained/extended for pedestrian 

refuge and traffic guidance. Completemarkings,including STOP lines, directional 

arrows, and zebra crossings, were proposed.  

• Obstruction Management: Suggestedrelocation or removal of obstructive elements 

such as poles and railings.  

• Signage: A complete signageaudit was conducted, and new signs were 

recommended, including regulatory, warning, and informational boards.  

The redesign of the 4-legged intersection at HOODI K.R.PURAM was based on a detailed 

survey conducted over 7 days. The extracted data revealed severe inefficiencies in the 

existing intersection setup, including outdated signal timings, a lack of pedestrian 

infrastructure, missing free left turns, poor signage, and visible road obstructions. Using IRC 

a complete manual redesign was undertaken. The new design incorporates optimised signal 

timing (reducing cycle time by over 2 minutes), dedicated pedestrian signals, free left turns, 

channelisation, and improved geometric layouts with designated bus bays and U-turns. 

Approach-wise Lane allocation was revised using PCU-based estimations, and a full signage 

and road marking audit guided proposed improvements. This redesigned intersection 

significantly improves safety, reduces delays, and enhances traffic flow, providing a replicable, 

low-cost solution suitable for urban settings with limited resources.  

 References and Bibliography:  

1. Chandra, S., Kumar, U., & Al-deek, H. (2015). Traffic flow characteristics on urban 

signalized intersections under mixed traffic conditions. Journal of Transportation 

Engineering, 141(5), 1– 10.  



49th Series Student Project Programme (SPP): 2025-26                                                                 5 

2. Gates, T. J., Savolainen, P. T., & Datta, T. K. (2020). Impacts of adaptive traffic signal 

control systems on urban corridors. TransportationResearch Record, 2674(3), 112– 

124.  

3. Garrick, N., & Louch, H. (2007). Urban street design and pedestrian safety. 

Transportation Research Record, 2008(1), 37–45.  

4. Highway Capacity Manual (HCM). (2016). Transportation Research Board, National 

Research Council, Washington, D.C.  

5. Rao, A. M., & Vedagiri, P. (2014). Performance evaluation of urban signalized 

intersections under heterogeneous traffic conditions. International Journal of Traffic 

and Transportation Engineering, 3(2), 25–34.  

6. Tiwari, G., & Jain, D. (2012). Traffic flow analysis of urban intersections in developing 

countries. Journal of TransportationSafety & Security, 4(4), 321–336.  

7. Webster, F. V. (1958). Traffic signal settings. Road Research Technical Paper No. 39, 

Road Research Laboratory, London.  

8. Directorate of Urban Land Transport (DULT). (2021). Traffic and transport studies for 

Bengaluru metropolitan area. Government of Karnataka.  

9. BMRCL (2022). Whitefield–K.R. Puram Corridor Mobility Report. Bengaluru Metro Rail 

Corporation.  

10. BBMP (2020). Traffic improvement measures for major intersections in East Bengaluru.   

Bruhat Bengaluru Mahanagara Palike.  

Bibliography:  

• Khisty, C. J., & Lall, B. K. (2018). Transportation Engineering: An Introduction. 

Prentice Hall.  

• Papacostas, C. S., & Prevedouros, P. D. (2019). Transportation Engineering and 

Planning.   

McGraw-Hill.  

• O’Flaherty, C. (2018). Transport Planning and Traffic Engineering. Butterworth 

Heinemann.  

• IRC: SP-41 (1994). Guidelines for the Design of At-Grade Intersections in Rural & 

Urban Areas. Indian R12oads Congress, New Delhi.  

• IRC: 106 (1990). Guidelinesfor Capacity of Urban Roads. Indian Roads Congress.  

• PTV Group. (2020).   

  

Future Scope:  

The scope of this project focuses on analysing, redesigning, and improving the operational 

efficiency and safety of a four-legged urban intersection located at Hoodi in K.R. Puram, within 

Bengaluru. VISSIM User Manual (Software Documentation)  


