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Abstract: The article proposes design improvements for the current issues at Baijiahu Station, reorganizing the 

layout of surrounding transportation facilities to address the existing disorder. Based on an understanding of 

Baijiahu Metro Station, the article analyzes the regional conditions, target service users, and potential future 

service users. Through on-site inspections and predictions based on current pedestrian flow data and conditions, 

the article forecasts the future demand for various transportation modes at Baijiahu Station. Subsequently, it puts 

forward improvement measures and plans concerning the layout of public facilities around Baijiahu Metro 

Station, the integration of subway and surface transportation, and crowd organization. These proposals aim to 

provide feasible planning solutions for the reconstruction and future development of Baijiahu Metro Station. 

Finally, the article uses simulation software to compare the effects before and after the improvements. This 

allows the optimized plan to effectively enhance the service efficiency and quality of the metro station, 

facilitating the rational integration of the subway into urban transportation and thereby improving the city's 

public transportation capacity and service standards.

Keywords: subway stations; transportation facilities; transportation connection; future predictions; improving 

design

1. Introduction

With the advancement of China's economic development and urban construction, the increasing demand for 

urban residents' travel has placed unprecedented pressure on urban transportation. The subway, as a new mode 

of transportation outside the more traditional means such as regular city buses and taxis, has rapidly developed 

in various cities due to its advantages such as environmental friendliness, safety, comfort, speed, and 

punctuality. Currently, the subway has become an essential component of shared urban transportation and is 

expected to play an even more crucial role in future urban passenger transportation tasks [1–3].

In the current situation, Baijiahu Station, due to changes in the intensity of surrounding land development, 

has gradually found that the initial design and planning at the inception of the subway station can no longer meet 

present needs. Simultaneously, various irregularities exist at Baijiahu Station due to management issues in 

various transportation connections. These irregularities are mainly manifested in problems such as taxi parking, 

pedestrian jaywalking, and bicycle parking. The existing disorder significantly affects the traffic speed and 

safety of the Baijiahu Metro Station section on Shuanglong Avenue. Therefore, optimizing and designing 

solutions for these irregularities is an urgent issue that needs to be addressed.
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2. Current Situation and Problem Analysis

2.1. Current Status of Traffic Facilities Layout

Baijiahu Metro Station is located on the north side near the intersection of Shuanglong Avenue with 

Tianyuan Middle Road and Tianyuan West Road. The station and the 1A and 2 exits are all positioned on the 

west side of Shuanglong Avenue. Regarding taxi parking, Baijiahu Metro Station currently does not have a 

dedicated taxi parking lot or a designated passenger pick-up and drop-off lane for taxis. The organization of taxi 

pick-up and drop-off at the station mainly relies on occupying bus stops or vacant areas on non-motorized 

vehicle lanes. Additionally, in this area, there is a notable phenomenon of "unauthorized motorcycle taxis" 

whose stopping locations largely overlap with regular taxis, occupying sidewalks and non-motorized vehicle 

corridors. In terms of the layout of the taxi pick-up and drop-off area, recently, to prevent taxis from occupying 

bus stops for passenger pick-up and drop-off, approximately four-fifths of the road width has been delineated as 

a taxi pick-up and drop-off lane in the middle of the non-motorized vehicle lane between the two exits.

As for bicycle distribution, areas opposite exits 1A and 2 of Baijiahu Station and along the ground line of 

both exits are entirely occupied by bicycle parking spaces. Recently, bicycle parking sheds have been added near 

exit 2 and along the route of both exits at ground level. In terms of ground space, bicycle parking spots 

essentially occupy the pedestrian pathways between exits 1A and 2. Regarding buses, at Baijiahu Metro Station, 

there are two bay-style bus stops located on both sides of Shuanglong Avenue. The bus routes serving Baijiahu 

Station include Antong Line, Jiangning Bus 1, Donggu Line, Dongtong Line, Jindan Line, Jinmo Line, Donglu 

Line, Jiangning You 1, Anlu Line, and Bus 192, among others (shown in Figures 1 and 2).

Figure 1.　Distribution of surrounding infrastructure at Baijiahu Metro Station.
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2.2. Analysis of the Issues

2.2.1. Layout Issues of Public Transportation Facilities

Due to the current scattered distribution of bicycle parking spots, taxi pick-up and drop-off areas, and 

random taxi parking points, which are concentrated on the west side of Shuanglong Avenue, coupled with the 

flow of people at the two entrances of Baijiahu Station, the pedestrian flow on the west side of Shuanglong 

Avenue at Baijiahu Station is significantly higher than on the east side. The chaotic layout of public facilities 

like this is bound to cause conflicts in the flow of various modes of transportation, leading to increased traffic 

congestion and chaos, thereby reducing the efficiency of traffic flow. Additionally, as the main facilities are 

concentrated on the west side of Shuanglong Avenue, it results in uneven and unscientific land use, with the 

functional density on the west side far exceeding that on the east side of Shuanglong Avenue.

In terms of entrance and exit design, due to the absence of entrances and exits on the east side of 

Shuanglong Avenue, many passengers arriving at or departing from Exit 1A choose to directly cross the road's 

green belt to reach the opposite side of Shuanglong Avenue. This increases the danger of traffic operations and 

significantly impacts the efficiency of vehicles on Shuanglong Avenue, potentially leading to congestion and 

disorder.

2.2.2. Pedestrian Flow Organization Issues Around the Station

The main flow of people entering and exiting Baijiahu Station primarily occurs through Exit 1A [4–8]. The 

flow direction of people exiting from Exit 1A includes (shown in Figure 3).

(1) Taking a taxi directly upon exiting.

(2) Walking to the west side bus stop to wait for a bus.

(3) Crossing the road after exiting from Exit 1A and waiting for a bus at the east side bus stop.

(4) Directly retrieving a bicycle and leaving.

Exit 2 generally has only scattered passenger flows exiting, and its flow directions are similar to Exit 1A.

Figure 2.　Distribution of surrounding infrastructure at Baijiahu Metro Station.
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Due to the original intended purpose of Shuanglong Avenue as a fast thoroughfare, pedestrian flows crossing 

the road are bound to significantly impact its traffic speed. Additionally, due to the layout of bicycle and taxi 

parking facilities, the overlapping and conflicting flows of pedestrians in multiple directions reduce the passage 

speed, leading to potential chaos and congestion issues, especially during peak hours.

Figure 3.　Organization of pedestrian flow at station entrances and exits.

2.2.3. Bus Connection Issues

Baijiahu Station currently has approximately 10 bus routes. Compared to taxis and bicycles, the 

management and operation of buses are relatively standardized, with dedicated lanes and stops. Their operations 

generally do not interfere with the normal traffic efficiency of Shuanglong Avenue.

However, as the main operating hours of the major bus routes at Baijiahu Station typically cease before 6 p.

m., and the transportation demand from passengers has not completely disappeared before this time, a certain 

contradiction arises in the supply-demand time range. After the buses stop operating, passengers arriving or 

departing mostly have to choose to take a taxi to reach their destinations, with short-distance cycling or walking 

being exceptions.

2.2.4. Taxi Connection Issues

In terms of the layout of taxi pick-up and drop-off areas, recently, to prevent taxis from occupying bus stops 

for passenger pick-up and drop-off, approximately four-fifths of the road width in the middle of the non-

motorized vehicle lane between the two exits has been designated as the taxi pick-up and drop-off lane. 

However, as a result, the originally spacious non-motorized vehicle lane in this section becomes extremely 

narrow due to the occupation of the taxi pick-up and drop-off area. It can barely accommodate a single bicycle. 

This design is prone to causing congestion in the non-motorized vehicle lane during peak commuting hours. 

Additionally, due to the sudden narrowing of the non-motorized vehicle lane, bicycles and electric scooters may 

choose to occupy the taxi temporary parking lane or even the motor vehicle lane after this section, posing 

significant safety hazards.

Moreover, many taxis arriving from the south and dropping off passengers at Baijiahu Station make a U-turn 

directly in the middle of Shuanglong Avenue, entering the west-side taxi pick-up and drop-off area. This U-

turning phenomenon disrupts the traffic speed on the Shuanglong Avenue section near Baijiahu and, as there are 
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no specific traffic guidance signs at the turning point, U-turning vehicles may directly change lanes and park on 

the west side, creating significant safety hazards with frequent, short-distance lane changes. The phenomenon of 

"carpool" taxis not parking in the designated area further contributes to the disorderly flow of people at Baijiahu 

Station while occupying the already tight west-side land. This scattered parking area essentially occupies the 

entire non-motorized vehicle lane and pedestrian pathway, easily leading to congestion in both traffic and 

pedestrian flows.

2.2.5. Bicycle Parking Issues

Bicycle parking at Baijiahu Station is relatively scattered, and the current bicycle parking points along the 

west side also partially occupy the pedestrian pathway. This can result in some pedestrians borrowing the non-

motorized or even the motor vehicle lane to pass through the route where bicycles are parked due to the original 

pathway being occupied. With various modes of transportation occupying the lanes, it is inevitable that this will 

lead to confusion in traffic flow, increase the risk of pedestrian walking, reduce the passage speed on this road 

section, and create safety hazards. The placement of bicycle parking points at exits 1A and 2 may, to some 

extent, affect the throughput capacity of the two entrances. During peak periods, excessive bicycle parking at 

both ends may cause bicycles at the two exits to be improperly parked, disrupting the passage at both entrances.

3. Future Traffic Demand Prediction

3.1. Prediction Background

In the current situation, as Jiangning District only has Line 1 of the subway, all subway travel in Jiangning 

District is concentrated on the south extension of Line 1. Due to the design of the south extension of Line 1, it 

forms an approximate "L" shape at Baijiahu and Xiaolongwan, extending towards the southeast. Therefore, in 

the current situation, Baijiahu Station's service coverage includes the Airport Expressway to the west, the 

Nanjing Ring Expressway to the south, covering the main subway travel flows in the southwestern direction of 

Jiangning District, as well as the small-scale pedestrian flows around Baijiahu.

After the completion and opening of Line 3 of the subway, it will alleviate some of the passenger 

transportation pressure from Line 1 in the Jiangning area. In the areas west of Line 3, passengers who originally 

relied on Line 1 for travel will shift to Line 3. This will significantly reduce the service coverage of Baijiahu 

Station and alleviate its transportation pressure. After the opening of Line 3, the service coverage of Baijiahu 

Station will roughly be a circular area centered around Baijiahu Metro Station. Beyond this range, considering 

the convenience of passenger travel choices, other nearby subway stations will be preferred for travel, replacing 

Baijiahu Station in this capacity (shown in Figure 4).

Figure 4.　Coverage of Baijiahu station after the completion and opening of subway Line 3.
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3.2. Future Traffic Infrastructure Scale Prediction Results

In terms of walking to or from Baijiahu Station, as walking does not require ground stops or waiting 

facilities like public transportation, there is no need to arrange ground-level public service facilities for walking, 

only guidance for pedestrian flow.

For buses at Baijiahu, in terms of ground public facilities, since buses do not stay at Baijiahu Station for an 

extended period, the bus stops on both sides of Shuanglong Avenue can generally meet the demand for bus 

passage, and there is no need to add bus parking points.

According to bicycle parking space standards (referring to the "Parking Lot Planning and Design Rules"), 

bicycle parking spaces are sized at 0.6*2 and 0.6*3.2. The single-side parking aisle is 1.5 meters, and the double-

side parking aisle is 3.2 meters. The entrance and exit of the bicycle parking lot should be no less than 3 meters, 

and the parking space should generally be controlled between 15-20 meters. If there are more than 300 bicycles, 

two entrances and exits are needed, and each entrance should meet a width of 2.5 meters. Considering that the 

average daily bicycle flow in 2019 was about 936 people, taking into account both arrival and departure, the 

maximum number of bicycles parked should be approximately half of the bicycle flow, or about 468 bicycles. 

From this, it can be inferred that the land area occupied by bicycle parking at Baijiahu Station is approximately 

912.6 square meters.

In terms of taxi and private car shuttles to Baijiahu Station, based on the current situation, both types do not 

stay at Baijiahu Station for long. Most private cars and taxis arrive at Baijiahu Station to complete passenger 

drop-off and pick-up tasks and immediately leave. Only a small number of taxis perform streamlined stopping to 

pick up passengers at Baijiahu Station. According to the parking space standards for small cars, the typical 

parking space size is 2.8*6 square meters. At Baijiahu Station, approximately 50 parking spaces can be set aside 

for taxis and private cars that need to park, with an area of about 840 square meters.

4. Improvement Design for Site Layout

4.1. Improvement Approach

Taking into account the land development and planning situation around Baijiahu Station, a general layout 

of future land functions is proposed [9–13]. Based on the functional layout, and in conjunction with the main 

issues, optimization designs are made for the facilities, locations, and scales of various transportation modes at 

Baijiahu Station. Subsequently, an optimized map of public facility distribution is drawn. Finally, detailed 

designs are conducted for various aspects according to the identified main issues (shown in Figure 5).

Figure 5.　Functional layout.
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4.2. Facility Layout Plan

4.2.1. Bicycle Facility Layout Plan

The area allocated for bicycle parking is approximately 912 square meters. Bicycle parking is divided into 

two directions: from north to south and from south to north.

Given the current situation where the land on the west side of Baijiahu Metro Station is tight, and a large 

number of bicycles parked near the subway entrance and along the route of exits 1A and 2 significantly interfere 

with pedestrian flow entering and exiting the subway and using the sidewalks, the distribution of bicycle parking 

points is reconsidered. A bicycle parking point is set on the west side of Shuanglong Avenue to accommodate 

bicycles arriving from the north to the south. Simultaneously, a bicycle parking point is added on the east side of 

Shuanglong Avenue to meet the parking needs of bicycles arriving from the south to the north.

In terms of area allocation, considering that the flow of people at the south entrance and exit is greater than 

the north side, and the tight land situation on the west side of Shuanglong Avenue near Baijiahu Station, the 

allocated area for the bicycle parking point on the west side of Shuanglong Avenue is set at 304 square meters, 

while the area for the bicycle parking point on the east side of Shuanglong Avenue is set at 608 square meters.

4.2.2. Layout Plan for Taxi and Bus Boarding/Alighting Areas

In terms of short-term taxi stops and passenger boarding/alighting at Baijiahu Station, to address the issue of 

the taxi boarding/alighting area on the west side of Shuanglong Avenue significantly encroaching on the non-

motorized lane under current conditions, the mid-section bay at Baijiahu Station should be deepened. While 

ensuring the smooth passage of the non-motorized lane, the taxi boarding/alighting area should be merged with 

the west side bus platform. The west side serves as a waiting area for taxis, while the east side serves as a bus 

waiting area [14–17].

Simultaneously, under current conditions, taxis arriving from the south and heading north, as well as those 

arriving from the north and heading south, all board/alight on the west side of Shuanglong Avenue. Taxis 

heading from south to north turn and change lanes near Exit 2, causing traffic disruption. Therefore, to maintain 

the traffic flow on Shuanglong Avenue, a taxi boarding/alighting lane should be added on the east side of 

Baijiahu Station. This would prevent disruptions to traffic caused by southbound taxis interfering with the main 

road. The setup on the east side is essentially the same as the west side, involving deepening the existing bus bay 

and merging the taxi boarding/alighting area with the bus area.

This configuration ensures that taxis arriving or departing from both sides can avoid making U-turns on the 

main road, and the deepened bay also resolves the issue of taxis' boarding/alighting areas encroaching on the 

original non-motorized lane, disrupting the passage of non-motorized vehicles.

4.2.3. Layout Plan for Taxi and Private Car Parking Locations

In terms of taxi and private car arrival and parking at Baijiahu Station, considering the ongoing construction 

of the Jin Ying Tian Di complex at the upper end of Baijiahu Metro Station, which is expected to be completed 

and open by the end of the year. The Jin Ying project has an above-ground construction area of 150,000 square 

meters, including a 100,000 square meter commercial building, a 20,000 square meter five-star hotel, and a 30,

000 square meter boutique residence. The underground construction area is approximately 100, 000 square 

meters, comprising a 40,000 square meter commercial area and a 60,000 square meter garage and utility rooms.

In the previous prediction, the estimated area for medium to long-term parking for arriving small cars is 

approximately 840 square meters. The underground garage area of Jin Ying Tian Di can fully meet the land area 

requirements for medium to long-term parking of small cars arriving at Baijiahu.

Additionally, as Jin Ying Tian Di is planned to be connected underground with Baijiahu, it can be considered 

to transfer the land area for taxis and private cars requiring medium to long-term parking upon arrival at 

Baijiahu Station to the underground garage of Jin Ying Tian Di. This solution aims to address the chaotic 

parking situation for small cars on the surface at Baijiahu.
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4.2.4. Subway Entrance and Exit Layout Plan

In the above proposal, a taxi pick-up and drop-off area has been added on the east side of Longteng Avenue. 

Currently, there is a bus stop on the east side of Longteng Avenue, which will inevitably lead to a large number 

of pedestrians crossing the road to enter the Baijiahu Metro Station. Under current conditions, many pedestrians 

on the east side choose to cross the central median directly to access Entrance 1A, causing disruption to the main 

road.

Therefore, to address the pedestrian crossing needs on the east side of Longteng Avenue, Entrance 1B 

should be added across from Entrance 1A at the Baijiahu Station. This will prevent the occurrence of pedestrian 

crossings disrupting traffic on Longteng Avenue [18].

4.3. Optimized Design Proposal

Combining the aforementioned layout adjustments, mark the improved and repositioned bicycle parking 

points, taxi pick-up and drop-off areas, the deepening of the original bus bay, as well as the new entrances and 

underground passage in the CAD drawing (shown in Figure 6). Seal off the U-turn gap near Exit 2 on Longteng 

Avenue, preventing vehicles from making U-turns on the main road and disrupting traffic efficiency. As the 

medium to long-term parking for cars is located in the underground parking lot of Golden Eagle Plaza, it is not 

indicated in the Figure 7.

Figure 6.　Optimization layout diagram.
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Figure 7.　Current facility layout diagram.

5. Simulation Comparative Analysis

Utilizing simulation software VISSIM to model the sections of Longteng Avenue near Baijiahu Station [19,

20]. Construct pedestrian and vehicular flows that have a significant impact on the main road traffic under both 

the current and the planned design layouts. Compare the efficiency of arterial traffic flow and the organization of 

traffic patterns under the two layout conditions, evaluating the effectiveness of the improvement proposal in 

optimizing traffic flow on the main road (shown in Figure 8).

The left image depicts the traffic organization before improvement, while the right image illustrates the road 

traffic conditions after the planned design.

In the left image, it can be observed that under current conditions, the interaction between vehicle flow and 

pedestrian flow is significantly problematic, with pedestrian crossings causing substantial interference to 

vehicular traffic. Additionally, the U-turn flow in the north-south direction creates considerable disturbance to 

Figure 8.　Simulation results before and after improvement.
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the flow on the left side of the road, easily leading to traffic congestion.

In the improved design shown in the right image, the distribution of traffic in each lane is clearer, and 

pedestrian flow does not significantly intersect with vehicular traffic. This ensures the smooth flow of traffic on 

the main road. Only the taxi pick-up and drop-off area occasionally experiences short queues. Therefore, 

through simulation and a comparison of the two scenarios, it can be observed that the improved traffic facility 

layout and traffic patterns effectively alleviate the issues of pedestrian-vehicle and vehicle-vehicle interactions 

present in the current conditions. This ensures a smooth flow in the section of Longteng Avenue near Baijiahu 

Station, significantly reducing the likelihood of congestion and alleviating the chaotic traffic situation on 

Longteng Avenue.

Based on this comparison, the proposed improvement plan in this study demonstrates feasibility for 

implementation.

6. Conclusion

This paper proposes a design improvement plan for the current issues at Baijiahu Station, reconfiguring the 

layout of the surrounding transportation facilities to address the existing challenges. Based on an analysis of 

Baijiahu Metro Station and its surrounding area, this study examines the regional conditions, service targets, and 

future service objectives of Baijiahu Metro Station. Through on-site inspections and predictions of future 

demands for various modes of transportation at Baijiahu Station using current pedestrian flow data and 

conditions, the paper proposes improvement measures and solutions in areas such as the layout of public 

facilities around Baijiahu Metro Station, the integration of subway and surface transportation, and the 

organization of pedestrian flow. This provides feasible planning solutions for the renovation and development of 

Baijiahu Metro Station. Finally, the paper conducts a comparative analysis of the effects before and after the 

improvement using simulation software.

In this thesis, the current traffic situation and issues at Baijiahu Station are described and analyzed. 

Predictions based on current trends are made regarding the flow and structural proportions of various 

transportation modes connecting to Baijiahu Station in the future. Drawing on these predictions and combining 

them with CAD, the layout of future surface public transportation facilities at Baijiahu Station is designed, and 

the organization and flow of various transportation modes around Baijiahu Station are planned in the improved 

layout.

The paper addresses issues related to the layout of public transportation facilities, the connection between 

buses and subways, taxi integration and management at Baijiahu Station, bicycle arrival and parking, as well as 

the organization and management of pedestrian flow around Baijiahu Station under current conditions.
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