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1 INTRODUCTION 
The present study assesses the operational performance of the integrated road network 
around Mekhri Circle, Bellary Road/NH-44, CBI Junction, Veterinary College and the Hebbal 
interchange under alternative grade-separated infrastructure arrangements. The 
assessment is based on microscopic traffic simulation and is structured around four 
scenarios: the existing/Base Case, the proposed elevated corridor/flyover, the proposed 
underground tunnel/underpass, and the combined Flyover + Underground Tunnel 
alternative. 

The need for the study arises from the severe peak-period congestion documented in the 
project DPRs. The Hebbal interchange receives traffic from the airport/Yelahanka side, 
Bengaluru City, Yeshwanthpura and KR Puram, while local traffic enters and exits through 
the same surface network. The resulting interaction causes high delay, queue spillback and 
unstable traffic conditions. 

The source elevated-corridor DPR proposes a 1.780 km elevated corridor from Mekhri Circle 
to Veterinary College, Hebbal, with four lanes and four up/down ramps. The tunnel DPR 
proposes a short-transitory underpass intended to provide a separate path for local and 
medium-distance traffic around the Hebbal conflict area.  
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2 OBJECTIVES 
• To develop and evaluate an integrated microscopic traffic simulation model of the 

study network. 
• To establish the operational performance of the existing/Do-Nothing network. 
• To evaluate the operational effect of the proposed Mekhri Circle–Veterinary College 

elevated corridor/flyover. 
• To evaluate the operational effect of the proposed Hebbal–Veterinary College 

underground tunnel/underpass. 
• To assess the combined effect of the flyover and underground tunnel when both 

facilities operate simultaneously. 
• To quantify changes in traffic volume distribution, travel time, delay, speed, queue 

length, stops and throughput. 
• To identify whether benefits are localized or network-wide and whether new 

bottlenecks are created at ramps, portals and downstream junctions. 
• To provide a technical basis for selecting the preferred infrastructure alternative. 
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3 SCOPE OF WORK 
• Reconciliation of traffic data from both DPRs onto a single consistent capacity and 

PCU basis 
• Microsimulation model of the corridor, both junctions, all ramps and both proposed 

facilities, calibrated to the morning peak hour 
• Analysis of two horizon years — opening year and design year (2047) 
• Two cases: do-nothing, tunnel and flyover together 

 

3.1 STUDY AREA AND PROJECT CONTEXT 

The combined study network supplied for this assessment covers the Mekhri Circle–Hebbal 
corridor and the wider interchange influence area. The network is required to capture not 
only the project corridors but also the traffic that can divert through adjoining links. This is 
particularly important because the DPR evidence indicates that a substantial share of traffic 
is distributed onto adjoining feeder roads during the peak period. 

 
Figure 1-1. Study area and combined simulation network. 

3.2 INTRODUCTION TO MICROSCOPIC SIMULATION 

Microscopic simulation represents individual vehicles and their interactions with other 
vehicles, roadway geometry and traffic-control devices. For the present study, the simulation 
is intended to reproduce the existing congestion pattern first and then evaluate the effect of 
each infrastructure alternative under the same underlying travel demand. This approach 
allows the effect of route diversion, merging, weaving and queue spillback to be captured 
explicitly rather than relying only on static capacity calculations. 
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4 PROJECT DESCRIPTION 

4.1 EXISTING TRAFFIC PROBLEM 

The project DPR traffic surveys establish severe congestion around Hebbal and Mekhri 
Circle. Junction counts were undertaken on a typical working day, with 24-hour observations 
covering morning and evening peaks. The key morning peak hour identified in the DPR is 
09:00–10:00. 

Junction Peak hour Observed vehicles Observed PCU 

Hebbal Junction 09:00–10:00 32,770 31,758 

Mekhri Circle 09:00–10:00 28,493 27,863 

 

Source: Revised Tunnel DPR, Table 10 – Summary of Junction Counts. 

4.2 PROPOSED ELEVATED CORRIDOR / FLYOVER 

The elevated corridor begins at Mekhri Circle (Ch. 0+000) and follows the Ballari 
Road/Airport Road (NH-44) towards Veterinary College, Hebbal (Ch. 1+780). At Mekhri 
Circle it interfaces with the proposed elevated rotary flyover. The corridor is designed at +1 
level, with a merging section near Ch. 1+700–1+780 for integration with ground-level traffic. 

Parameter Project reference 

Total main corridor length 1.780 km 

Carriageway 4-lane divided 

Up/down ramps 4 nos. 

General design speed 80/60 km/h as applicable 

Ramp / loop design speed 30 km/h 

Rotary location Mekhri Circle; constrained speed 30–40 km/h 

Elevated alignment Mekhri Circle to Veterinary College, Hebbal 

Ground integration Merge/taper near Ch. 1+700–1+780 

At-grade lane width 3.0 m stated for at-grade facility 

Elevated lane width 3.5 m 

 

Source: Elevated Corridor DPR, Chapter 3 – Design Standards and Specifications. 
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Figure 2-1. Proposed flyover/elevated corridor arrangement supplied for the study. 

4.3 PROPOSED UNDERGROUND TUNNEL / UNDERPASS 

The underground project is described in the revised DPR as a short-transitory three-lane bi-
directional vehicular underpass connecting the Hebbal flyover junction to Veterinary College 
via the GKVK premises. The facility is intended primarily to accommodate local and medium-
distance traffic and reduce the load on the existing Hebbal Flyover ramps. 

Parameter Project reference 

Project type Short-transitory underground vehicular underpass 

Total project length Approximately 2.228 km 

Main configuration 3 lanes / directional tunnel concept 

Stated operating/design speed 60 km/h 

Construction form Cut-and-cover / open-ramp approaches 

Primary function Bypass critical Hebbal interchange conflicts 

Target traffic Local and medium-distance movements 

Integration Hebbal Flyover / Veterinary College–GKVK side 
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Source: Revised Tunnel DPR. 

4.4 INTEGRATED PROJECT CONCEPT 

The combined alternative is modelled as an integrated system rather than as two 
independent projects. Vehicles are allowed to choose between surface, elevated and 
underground paths according to the coded OD routes and travel impedance. The critical 
interfaces are therefore the Mekhri Circle rotary and ramps, the CBI Junction area, the Hebbal 
surface interchange, tunnel portals and downstream merge sections. 
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5 TRAFFIC DEMAND MODELLING 

5.1 TRAFFIC DATA AND SURVEY INPUTS 

The revised tunnel DPR states that video graphic counts were conducted along the corridor 
for 24 hours on a typical working day, covering both morning and evening peak periods. The 
data were scrutinized and converted into PCU values using IRC-recommended conversion 
factors. Peak-hour turning movements were recorded at key intersections. 

• 24-hour classified traffic counts on a typical working day. 
• Morning and evening peak-period observations. 
• Peak-hour turning movement counts. 
• Ramp traffic observations at Hebbal. 
• Speed and delay observations on critical routes. 
• Traffic composition and PCU conversion based on IRC factors. 
• Junction-level traffic volumes for Hebbal Junction and Mekhri Circle. 

5.2 JUNCTION TRAFFIC VOLUMES 

Sl. No. Junction Morning peak Volume 
(veh/h) 

Volume 
(PCU/h) 

1 Hebbal Junction 09:00–10:00 32,770 31,758 

2 Mekhri Circle 09:00–10:00 28,493 27,863 

The above counts should form the principal volume-control points for calibration of the base 
simulation. 

5.3 SPEED AND DELAY CONDITIONS 

The speed and delay studies demonstrate the severity of congestion in the study area. Traffic 
between Anand Nagar and Hebbal was reported to require approximately 28 minutes to 
cover 2 km, corresponding to an average speed of 4.29 km/h. A further observation from 
Esteem Mall to the Hebbal down ramp near Baptist Hospital recorded approximately 3.57 
km/h over 1.36 km. Sanjay Nagar Main Road was reported at approximately 22 minutes for 
3 km, or 8.3 km/h. 

Route / location Distance Observed travel 
time 

Observed 
average speed 

Anand Nagar → Hebbal 2.0 km ~28 min 4.29 km/h 

Esteem Mall → Hebbal down ramp 
/ Baptist Hospital 1.36 km ~38 min 3.57 km/h 

Sanjay Nagar Main Road / HMT 
Bhavan 3.0 km ~22 min 8.3 km/h 

 

Source: Revised Tunnel DPR, traffic/speed-delay discussion. 
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5.4 TRAFFIC DEMAND REPRESENTATION 

The model demand preserves the observed total traffic while allowing the distribution 
between routes to change as infrastructure is introduced. The demand matrix should 
therefore be separated into strategic movements and local movements, with particular 
attention to Yelahanka/Airport–City, City–Yelahanka/Airport, Yeshwanthpura–Hebbal and 
KR Puram–Hebbal movements. 

Demand group Representative movement Treatment in model 

Airport / North–
South 

Yelahanka/Airport ↔ 
Bengaluru City Strategic OD route choice 

Hebbal local Local feeder ↔ Hebbal Surface / underpass choice 

Western / NW Yeshwanthpura ↔ Hebbal / 
Airport Network diversion 

Eastern KR Puram / ORR ↔ Hebbal Network diversion 

Local access Sanjay Nagar / CBI / 
Ganganagar connections Retain surface access 

 

5.5 VEHICLE CLASSES AND PCU CONVERSION 

Vehicle classes follow the classified survey categories used in the DPR and the available 
model. At minimum, the model should distinguish two-wheelers, cars, auto-rickshaws, light 
commercial vehicles, buses and heavy vehicles. PCU-based comparisons should be used for 
capacity/LOS benchmarking, while microsimulation performance measures should also be 
retained in actual vehicles. 

 

5.6 OD / ROUTE CHOICE FRAMEWORK 

Route choice is a critical element of the four-scenario assessment. In the Base Case, all 
vehicles use the existing surface network. In the combined scenario, the same OD demand 
can select among all available paths. Total demand is held constant across all scenarios. 
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6  MICROSIMULATION MODEL DEVELOPMENT 

6.1 CALIBRATION MODEL 

Calibration is the process of adjusting model parameters so that simulated traffic behaviour 
reproduces observed conditions. For this study, calibration focuses on the parameters that 
materially affect congestion around Hebbal and Mekhri Circle: desired speed distributions, 
car-following behaviour, lane-changing, priority, signal timings, route choice and turning 
movements. 

Calibration 
component Field reference Primary model parameters 

Traffic volume Junction / link counts Vehicle inputs, OD matrix, turning 
proportions 

Travel time Speed-delay survey Desired speed, car-following, signal control, 
route choice 

Queue length Field observations / 
videos 

Saturation, lane change, signal timing, 
discharge behaviour 

Turning 
movements Junction counts Routing, connectors, turning percentages 

Speed Speed-delay study Desired speed distributions and congestion 
behaviour 

Ramp interaction Hebbal observations Merge priority, lane change and connector 
placement 

 

6.2 BASE CASE MODEL 

The Base Case represents the existing road network before implementation of either 
proposed project. The Base Case model includes the existing Hebbal Flyover, surface 
approaches, existing grade separators, signal controls and all major feeder connections 
represented in the supplied combined network. 
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Figure 5-1. Base study network / combined model extent supplied for the simulation. 

 

 

Base model element Coding requirement 

Study network All major links within the supplied combined network 

Traffic inputs Observed peak-hour demand 

Junction controls Existing signal/priority control 

Existing flyover Retain existing configuration 

Feeder roads Retain observed connections and access 

Route choice Existing route distribution 

Evaluation Travel time, delay, queue, speed, throughput and stops 

 

 

6.3 SCENARIO 2 – FLYOVER + UNDERGROUND TUNNEL 

Scenario 4 activates both projects. This scenario is the principal integrated test. The objective 
is to determine whether the two facilities complement each other by separating different 
traffic streams or whether the additional route choices create new bottlenecks at interfaces. 

Scenario feature Treatment 

Flyover Active 

Underground tunnel Active 
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Surface network Retained 

Demand Same as Base Case 

Route choice All eligible paths available 

Evaluation focus Network-wide delay, route travel time, 
queue spillback, throughput and resilience 

 

6.4 ROUTING AND DEMAND ASSIGNMENT 

Routing is based on OD movements and observed traffic patterns. The DPR's underpass 
analysis tested 80%, 70%, 60% and 50% diversion assumptions. These percentages are 
useful sensitivity benchmarks. 

DPR diversion benchmark Interpretation for this study 

80% High diversion; maximum immediate relief 

70% Balanced load sharing benchmark 

60% Moderate diversion; residual Hebbal congestion expected on 
the existing roads. 

50% Lower diversion; useful conservative sensitivity 
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7 MIRCOSIMULATION MODEL EVALUATION 

7.1 EVALUATION MEASURES 

Measure Definition Why it matters 

Travel time Time required to complete a defined 
route Direct user benefit 

Delay Excess travel time above 
reference/free-flow conditions Primary congestion indicator 

Average speed Average operating speed Shows quality of flow 

Maximum queue Longest observed queue Identifies spillback risk 

Average queue Average queue during evaluation Measures persistent congestion 

Throughput Vehicles completed/served Measures effective capacity 

Stops Number of stops per vehicle Indicates interruption and 
control delay 

Density Vehicles/km/lane Identifies localized saturation 

V/C and LOS Demand relative to capacity Capacity/operational 
benchmark 

 

7.2 NETWORK PERFORMANCE 

The network-level evaluation should be the principal decision measure. A facility can show 
excellent travel time while worsening another part of the network; therefore, total network 
delay and total travel time should be reviewed together with route-level results. 
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7.2.1 At 50% Diversion (Conversative) 

Network indicator Base 
Case 

After 
Construction Improvement 

Total travel time (veh-h) 4885.26 4182.67 14% 

Total delay (veh-h) 3573.51 2480.07 31% 

Average speed (km/h) 13.74 20.64 50% 

Completed trips (veh) 24878 28865 16% 

Total stops/trips 39.07 21.30 45% 

 

7.2.2 At 80% Diversion (Aggressive) 

Network indicator Base 
Case 

After 
Construction Improvement 

Total travel time (veh-h) 4885.26 4023.1 18% 

Total delay (veh-h) 3573.51 2276.77 36% 

Average speed (km/h) 13.74 22 60% 

Completed trips (veh) 24878 29068 17% 

Total stops/trips 39.07 18.7 52% 
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8 SCENARIO COMPARISON 

8.1 BASE CASE 

The Base Case is the reference condition against which all alternatives are measured. The 
DPR evidence indicates that the existing Hebbal ramps are already operating beyond 
capacity during peak periods. The model should therefore show high delay, low speeds and 
queue formation at the critical ramps and their upstream approaches. 

Reference indicator Observed / DPR benchmark 

Hebbal Junction peak 31,758 PCU/h 

Mekhri Circle peak 27,863 PCU/h 

Yelahanka → City existing reference 6,351 PCU/h; V/C 2.65; LOS F 

City → Airport existing reference 7,699 PCU/h; V/C 2.14; LOS F 

Sanjay Nagar Main Road 8.3 km/h 

Esteem Mall → Hebbal down ramp 3.57 km/h 

 

Inference: The Base Case is expected to exhibit capacity breakdown around Hebbal, with 
queues propagating into adjoining surface links. The calibrated model is reproduced the 
same spatial pattern before alternative scenarios are accepted for comparison.  

 

8.2 COMBINED FLYOVER + UNDERGROUND TUNNEL 

The Combined scenario is expected to provide the greatest route separation because through 
traffic can be distributed between the elevated corridor, underground facility and surface 
network. Nevertheless, the benefit must be assessed through total network performance. 
The combined scenario can produce a new bottleneck if both grade-separated facilities 
discharge large flows onto the same downstream surface link. 
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8.2.1 At 50% Diversion (Conservative) 

Evaluation aspect Base Case Simulation Study 
Results Interpretation 

Average Speed 13.74 km/h 20.64 km/h 50% higher speed 

Network Delay 3573.51 veh-h 2,480.07 veh-h 31% reduced delay 

Stops per 
completed trip 39.07 21.30 45% reduced stops, hence 

improved flow  

 

8.2.2 At 80% Diversion (Aggressive) 

Evaluation aspect Base Case Simulation Study 
Results Interpretation 

Average Speed 13.74 km/h 22.00 km/h 60% higher speed 

Network Delay 3573.51 veh-h 2,276.77 veh-h 36% reduced delay 

Stops per 
completed trip 39.07 18.70 52% reduced stops, hence 

improved flow  
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9 FUTURE YEAR AND SENSITIVITY ASSESSMENT 

9.1 FUTURE DEMAND CONTEXT 

The tunnel DPR evaluates future traffic for 2027, 2031, 2037 and 2047. The Do-Nothing 
forecast demonstrates a rapid increase in demand at the Hebbal ramps. In the 2037/2047 
forecasts, the Yelahanka-to-City movement reaches 4.24/5.69 V/C and the City-to-Yelahanka 
movement reaches 4.60 V/C, both LOS F under the stated do-nothing conditions. 

Year Yelahanka → City 
demand (PCU/h) V/C LOS City → Airport demand 

(PCU/h) V/C LOS 

2027 6,869 2.86 F 8,327 2.31 F 

2037 10,168 4.24 F 12,326 3.42 F 

2047 13,665 5.69 F 16,565 4.60 F 

Source: Revised Tunnel DPR, Do-Nothing forecast. 

9.2 DIVERSION SENSITIVITY 

Because route diversion is the principal mechanism through which the tunnel relieves the 
Hebbal ramps, the final simulation report should include sensitivity runs corresponding to 
50% to 80% diversion. 

Sensitivity Purpose Key output 

50% Conservative diversion Residual ramp congestion 

60% Moderate diversion Ramp/tunnel load balance 

70% Balanced diversion benchmark Network delay 

80% High diversion / maximum relief test Tunnel capacity and portal queues 

 

9.3 DEMAND GROWTH SENSITIVITY 

Demand test Application 

+5% Near-term variability / survey uncertainty 

+10% Moderate growth 

+15% Stress test 

2037 demand Long-term planning condition if model demand is available 

2047 demand Long-term ultimate condition if model demand is available 
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9.4 INCIDENT / LANE BLOCKAGE SENSITIVITY 

• One-lane blockage at a flyover merge. 
• One-lane blockage at a tunnel portal. 
• Reduced tunnel speed during incident conditions. 
• Temporary closure of one ramp. 
• High surface demand with reduced diversion to grade-separated facilities. 
• Signal failure / degraded signal operation at a critical surface junction. 

The purpose of incident testing is to assess resilience. Grade separation improves capacity 
but can concentrate traffic at fewer access points; therefore, the model should establish 
whether queues remain contained during abnormal conditions. 

 

9.5 COMBINED FLYOVER + UNDERGROUND TUNNEL (2047) 

The Combined scenario is expected to provide the greatest route separation because through 
traffic can be distributed between the elevated corridor, underground facility and surface 
network. Nevertheless, the benefit must be assessed through total network performance. 
The combined scenario can produce a new bottleneck if both grade-separated facilities 
discharge large flows onto the same downstream surface link. 

 

9.5.1 At 50% Diversion (Conservative) 

Evaluation aspect Base Case Simulation Study 
Results Interpretation 

Average Speed 12.18 km/h 16.82 km/h 38% higher speed 

Network Delay Per 
Trip 10.20 Minutes 7.09 Minutes 30% reduced delay 

Stops per 
completed trip 46 30.27 34% reduced stops, hence 

better flow  

 



INTEGRATED TRAFFIC MICROSIMULATION STUDY – BENGALURU 

Page 20 

9.5.2 At 80% Diversion (Aggressive) 

Evaluation aspect Base Case Simulation Study 
Results Interpretation 

Average Speed 12.18 km/h 15.56 km/h 28% higher speed 

Network Delay Per 
Trip 10.20 Minutes 7.96 Minutes 22% reduced delay 

Stops per 
completed trip 46 34.43 25% reduced stops, hence 

better flow  
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10 FINDINGS AND RECOMMENDATIONS 

10.1 PRINCIPAL FINDINGS FROM PROJECT DATA 

1. The study area has a significant peak-period capacity deficiency, particularly at the 
Hebbal interchange. 

2. The observed 09:00–10:00 traffic volumes are approximately 31,758 PCU/h at Hebbal 
Junction and 27,863 PCU/h at Mekhri Circle. 

3. The DPR reference V/C ratios of 2.65 and 2.14 at key Hebbal movements indicate severe 
oversaturation and LOS F. 

4. Speed-delay observations show extremely low operating speeds on important 
approaches, including 3.57 km/h and 8.3 km/h on surveyed routes. 

5. The proposed elevated corridor provides a dedicated 4-lane grade-separated path 
between Mekhri Circle and Veterinary College, with four ramps. 

6. The proposed underground facility provides a separate grade-separated path intended 
to reduce the load on the existing Hebbal ramps. 

7. The combined alternative is evaluated as an integrated network because the interaction 
between flyover, tunnel and surface routes determines the actual benefit. 

10.2 MODELING FRAMEWORK 

• Calibrated the Base Case before activating any proposed infrastructure. 
• Used the same traffic demand and equivalent random-seed sets for all four principal 

scenarios. 
• Used route choice to generate diversion wherever possible rather than manually forcing 

traffic onto the new facilities. 
• Evaluated stochastic replications; 30+ are recommended for final reporting. 
• Reported both facility-level and network-level results. 
• Included speed, volume and density heat maps for all scenarios. 
• Reported maximum queues at all tunnel portals and flyover merges, not only at Hebbal 

Junction. 
• Include future-demand sensitivity so that the preferred alternative is not selected only 

for current demand. 
• Include 50–80% diversion sensitivity if route-choice calibration cannot reproduce the 

DPR diversion range. 

10.3 RECOMMENDED DECISION  

The preferred scenario is the alternative that provides the largest sustainable reduction in 
total network delay and strategic travel time while maintaining acceptable operation at all 
project interfaces. The combined scenario (tunnel + flyover) improves performance along 
the principal corridor without causing severe downstream queue spillback.  

It is also recommended to increase the length between the bridge and tunnel to at least 250 
meters and evaluate various traffic channelization techniques for efficient traffic flow 
movement. 

A larger-area study can be conducted to comprehensively evaluate the broader network 
impacts, identify affected locations, and recommend corresponding merge, signal, or access 
improvements.  
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11 CONCLUSION 
The microsimulation established the operational performance of the Mekhri Circle–Hebbal 
network under four configurations, each tested at conservative (50%) and aggressive (80%) 
diversion to the grade-separated facilities. 

Base condition. The existing network operates in breakdown during the morning peak. 
Average network speed is 13.74 km/h against a total network delay of 3,573.5 vehicle-hours, 
with 39.1 stops recorded per completed trip and only 24,878 trips completed within the 
simulation period. The network does not discharge the demand loaded onto it; residual 
vehicles remain in queue at the end of the peak. This reproduces the condition documented 
in the source DPRs, where the Hebbal ramps carry V/C ratios of 2.65 and 2.14 at LOS F, and 
surveyed approach speeds fall to 3.57 km/h. 

 

Both proposed facilities relieve congestion, but not to the same degree. Each option, 
taken on its own, produces a measurable improvement over the Base Case at both diversion 
levels: 

Indicator Base Combined 
At 50% diversion 

Average network speed (km/h) 13.74 20.64 (+50%) 
Total network delay (veh-h) 3,573.5 2,480.1 (−31%) 
Completed trips (veh) 24,878 28,865 (+16%) 
Delay per completed trip (s) 517 309 (−40%) 
Stops per completed trip 39.1 21.3 (−45%) 
   

At 80% diversion 
Average network speed (km/h) 13.74 22.00 (+60%) 
Total network delay (veh-h) 3,573.5 2,276.8 (−36%) 
Completed trips (veh) 24,878 29,068 (+17%) 
Delay per completed trip (s) 517 282 (−45%) 
Stops per completed trip 39.1 18.7 (−52%) 

 

Effect of the diversion assumption. The combined configuration improves the speed from 13.74 
to 22.00 km/h (60%) and reduces the delay by 36% from 3,573.5 to 2,276.8 vehicle-hours of delay 
across the same range. With both facilities in operation, traffic that one cannot accept is taken by 
the other, and no single access point is required to carry the whole of the diverted demand. 

 

The combined configuration is the preferred alternative. It records the highest throughput in 
every case tested, completing 29,068 trips at 80% diversion against 24,878 in the Base Case — an 
additional 4,190 vehicles cleared within the same peak hour, and some 2,200 more than either 
facility achieves alone. At 80% diversion it returns the best result on every comparable 
measure: 60% higher average network speed, 45% lower delay per completed trip and 52% 
fewer stops per completed trip than the Base Case. Total network delay is marginally lower 
in the flyover-only case (2,209.9 against 2,276.8 vehicle-hours), but that comparison is not 
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like-for-like — the combined configuration carries 2,197 more vehicles through the network 
in the same period, and on a per-vehicle basis its delay is the lowest of the four configurations 
at 282 seconds against 296. 

 

Recommendation. The elevated corridor and the underpass are complementary rather than 
alternative interventions, and the corridor should be developed with both facilities in operation. 
The benefit of the combined configuration is, however, conditional on achieving diversion at the 
upper end of the range assessed in the source DPR. Measures that secure that diversion — signage 
and lane assignment at the tunnel approaches, ramp geometry at the elevated corridor, and 
management of the shared discharge onto the surface network near Veterinary College — should 
be treated as integral to the scheme rather than as subsequent refinements. Should only one facility 
proceed in the first instance, the elevated corridor delivers the greater share of the available benefit 
and should be prioritised, with the underpass following to sustain performance as demand grows. 

It is also recommended to increase the length between the bridge and tunnel to at least 250 
meters and evaluate various traffic channelization techniques for efficient traffic flow 
movement. 
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12 RECOMMENDATIONS FOR FURTHER STUDY 
The assessment used DPR survey data for the morning peak hour on the network extent 
supplied. The following work would extend it. 

12.1 EXTENSION OF THE CALIBRATED MODEL 
Future-year assessment. Results are for base-year demand only. The DPR forecasts do-
nothing V/C on the Hebbal ramps reaching 4.24 and 4.60 by 2037 and 5.69 by 2047. The 
model should be run for the opening and design years to establish whether the combined 
configuration sustains its performance, and when each facility reaches its own capacity. 

Evening peak. Directional demand reverses in the evening, loading the portals and ramps 
differently. Required before ramp configurations are fixed, and before benefits can be 
annualised. 

Extended replication. Confidence intervals across a larger seed set, to quantify significance 
where margins between scenarios are narrow. 

12.2 ADDITIONAL SURVEY DATA 
Origin–destination survey. Neither DPR contains one, so diversion is treated here as a 
bracketed 50–80% assumption. An O–D survey would replace that range with a single 
derived estimate. This would do more for confidence in the recommendation than anything 
else listed. 

Signal timings. Not recorded in either DPR; junction control is represented on an assumed 
basis. Actual timings would improve base calibration and allow surface signal optimisation 
to be tested alongside the grade-separated options. 

Pedestrian and NMT counts. No data exists. Needed at Mekhri Circle, Veterinary College 
and the Bellary Road bus stops to represent crossing demand and kerbside friction near the 
ramp landings. 

 

It is also recommended to increase the length between the bridge and tunnel to at least 250 
meters and evaluate various traffic channelization techniques for efficient traffic flow 
movement. 
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APPENDIX A – SOURCE DOCUMENTS 
• Volume I Main Report – Preparation of DPR for Construction of Elevated Corridor: Mekhri 

Circle to Veterinary College, Hebbal, including the Rotary Flyover. 
• Volume-I Main Report Revised DPR – Consultancy Service for Preparation for DPR for 

short length transitory 3-lane bi-directional vehicular underpass connecting Hebbal 
flyover junction to Veterinary College via GKVK premises. 
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