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Abstract: It is essential to consider supply disparities in the urban road network when developing an 

equitable and sustainable urban growth model for cities. In order to lead the optimisation and correction of 

the urban road network, this research proposes to apply the notion of fractal analysis to an assessment of 

the layout and internal structure characteristics. This is significant because it encourages sustainable 

urban development, optimises the use of geographical space, and directs the use of urban land. The 

objective of this project is to establish evaluation standards for residential area road networks. To do this, a 

review of earlier studies on road network evaluation standards, neighbourhood road network designs, and 

urban plan paradigms is done. 
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I. INTRODUCTION 

One of the key social infrastructures that make up cities is the road network, which is crucial for allowing citizens to 

live comfortably and with mobility in residential neighbourhoods. But although the precise extent of this injury is still 

unknown, persons who live in residential areas close to roadways are in fact negatively impacted by these roads on both 

a direct and indirect level. There are numerous challenges in planning road networks from the viewpoint of the 

residents since road networks in current residential neighbourhoods are designed based on the arbitrary conceptions of 

planners. Numerous issues have resulted from this, including poorly planned residential road networks in terms of road 

comfort, safety, and efficiency. Road network plans have recently begun to incorporate user-oriented paradigms, such 

as plans for road networks that prioritise pedestrians or public transportation, as well as environmentally friendly 

designs. Nowadays, many see walking and bicycle as acceptable forms of transportation. According to TEA-21, "where 

appropriate, bicycle transportation facilities and pedestrian walkways shall be considered in conjunction with all new 

construction and reconstruction of transportation projects, with the exception of areas where bicycle and pedestrian use 

is prohibited" (Federal Highway Administration, 2003). Comfortable cities require road network designs that take into 

account the shifting paradigm of urban planning. Although research pertaining to the evaluation of urban road networks 

have taken into account the efficiency and mobility of motorways, pedestrian paths, and bicycle paths, no studies have 

carried out an integrated assessment of these three elements. As a result, an evaluation framework representing the 

opinions of residential area road network users, motor way evaluation indexes, environmentally friendly transportation 

networks such bicycle and pedestrian paths, and public transit networks were created for this study. Both the 

quantitative evaluation criteria mobility and efficiency and the qualitative evaluation criteria safety, comfort, and 

convenience that had been taken into account in earlier research were taken into account when formulating the 

evaluation criteria. This study's main ideas can be roughly categorized into four sections. 

 

II. LITERATURE REVIEW 

The main evaluation criteria to take into account while developing residential area road networks were derived, and 

road network plan aspects offered in various urban plan paradigms were analysed. Public transportation linkage, traffic 

safety, energy efficiency, air pollution, and noise are all major planning factors according to the Compact City Theory, 

an urban planning theory that focusses on the relationships between transportation and city densities (Michael, 1994; 

Peter and Harry, 1997; Haiyan et al., 2008). Smart Growth is a concept in urban development that tries to preserve a 
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good environment and a high level of comfort. It is a combined strategy that uses areas in existing cities for public 

transportation amenities, pedestrians, residences, and commerce. Review of the road network plan elements found in 

various urban plan paradigms led to the derivation of the main assessment criteria for residential area road network 

planning. The Compact City Theory is an urban planning theory that focusses on the connections between 

transportation and city densities. It identifies noise, air pollution, public transportation connectivity, energy efficiency, 

and traffic safety as important planning considerations (Michael, 1994; Peter and Harry, 1997; Haiyan et al., 2008). In 

order to maintain a pleasant atmosphere and a high standard of comfort, smart growth is a combined plan that uses 

space in existing cities for pedestrians, residences, businesses, and public transportation services. It indicates that 

creating pedestrian-friendly neighbourhoods, enhancing walking, and making public transportation more accessible are 

crucial for achieving this goal (Steven et al., 2006). The ideology known as "New Urbanism" seeks to bring 

neighbourhoods back to the centre of cities with a humanistic focus. It prioritises the creation of environmentally 

friendly and effective pedestrian pathways as well as the preservation of connectivity between highways and walking 

areas as key components of road network designs (Larry, 1999). In order to address the issues raised by land use plans 

that prioritise automobiles, Transit-Oriented Development (TOD) proposed a number of key plan components, 

including reducing air pollution, building pedestrian-friendly street linkages, railroad plans, and passenger car moving 

distances. (Ronnie, 2006; Jennifer and Robert, 2008). A human-scale, walkable community with a mixed-use core and 

moderate to high residential density is called a Traditional Neighbourhood Development (TND). Because TNDs 

encourage and accommodate different modes of transportation, they have a stronger potential to generate modal splits 

than standard suburban development. Additionally, TNDs are more likely to record interior journeys, which lowers the 

number of miles driven by vehicles. There are a lot of connected roadways, pavements and pathways in TNDs. 

Bicycles, pedestrians, and cars all share the same streets and right-of-ways. According to David et al. (2000), the dense 

network of TND streets provides continuous pathways that improve non-vehicular travel in an interdependent manner. 

The project promotes bicycling and walking, expands the availability of transit services, and increases traffic safety by 

encouraging low speed, and cautions driving while fully accommodating the needs of pedestrians and bicyclists. 

Sr no. Author Name Year Results 

1 Michael 1997 The Compact City Theory is an urban planning theory centered on the 

relationships between transportation and city densities, and presents public 

transportation linkage, traffic safety, energy efficiency, air pollution and noise 

as major plan factors 

2 Peter and Harr 1997 The Compact City Theory is an urban planning theory centered on the 

relationships between transportation and city densities, and presents public 

transportation linkage, traffic safety, energy efficiency, air pollution and noise 

as major plan factors 

3 Haiyan et al., 2008 The Compact City Theory is an urban planning theory centered on the 

relationships between transportation and city densities, and presents public 

transportation linkage, traffic safety, energy efficiency, air pollution and noise 

as major plan factors 

4 Larry 1999 it presents the formation of efficient and environment friendly pedestrian ways 

and the securing of connectivity between motor ways and walking spaces as 

major plan factors in road network plan 

5 David et al., 2000  The dense network of TND streets functions in an interdependent manner, 

providing continuous routes that enhance non-vehicular travel 

6 James et al. 2003 divided a 10-mile section of road located in Chapel Hill, North Carolina into 

31 segments to evaluate the pedestrian and bicycle ways adjacent to roads. 

7 Campo 2009 defined the major criteria to be considered in planning bicycle way networks 

as accessibility, directness, continuity, route attractiveness and low conflic 

8 Todd et al. 2009 presented guidelines that can be utilized when planning pedestrian, bicycle 

ways and criteria for evaluation methods 
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9 FHWA 2008 uggested that safety, convenience and comfort should be secured in access 

systems between all starting points and all destinations in a community 

10 Lindsey et al. 2008 suggested that an enhanced quality of life for residents is very closely related 

to livable streets, and presented traffic injuries, noise and air pollution, vehicle 

speeds and traffic speeds as items to be considered when designing these 

livable streets 

 

III. CRITERIA FOR DEDUCTING ROAD NETWORK EVALUATION 

(i) Deriving Road Network Evaluation Criteria- A five-step procedure was used to develop the evaluation criteria for 

the road network in residential areas. 

 Step 1: Analysing prior research to determine preliminary evaluation criteria 

 Step 2: Creating questionnaires with initial assessment standards 

 Step 3: Using the first expert questionnaire survey to determine evaluation criteria (One   

 Sample t-test) Creating questions to determine the weighted values of the    

 assessment criteria is the fourth step. 

 Step 5: Using the second expert questionnaire survey, determine the weighted values of the evaluation criteria 

(AHP analysis) 63 preliminary evaluation criteria that aligned with the current study's objectives and were thought to 

make it possible to measure and quantify road network evaluation criteria were chosen from the evaluation criteria 

established in earlier research. 

(ii) Calculation of the Weighted Values of Evaluation Criteria- The residential area road network evaluation 

criteria's weighted values were determined using the Analytical Hierarchy Process (AHP). AHP is a technique for 

expressing quantitative aspects as values that can be applied in intricate scenarios involving numerous criteria and 

decision-making. Pairwise evaluations of the significance of numerous evaluation criteria for a consistent setting of 

priorities characterise this (Saaty, 1980). AHP questionnaires for the second expert questionnaire survey were created 

using the 42 evaluation criteria in order to determine the weighted values of the evaluation criteria. A survey of 40 

experts 20 traffic planners and 20 urban planners was also carried out. 

 

IV. METHODS FOR APPRAISAL OF CRITERIA 

(i) Overview of the Method of Scoring the Evaluation Criteria- The 42 evaluation criteria were separated into 

quantitative and qualitative indicators in order to score the road network evaluation criteria. 

Field surveys and simulations were used to gather data on qualitative indicators. The EMME/2 simulations yielded 

results for the efficiency indicators V/C and average traffic speeds, while actual field measurement surveys based on 

road installation criteria were used to determine the extent to which the design criteria was satisfied for the planning 

quality indicators. 

(ii) Method Used to Score Residential Area Road Network Evaluation Criteria- Efficiency, environmental quality, 

planning quality, accessibility, convenience, and comfort, as well as the techniques for rating each feature, were the 

seven elements that make up the residential area road network evaluation criteria. After an earlier test of the 

appropriateness of evaluation criteria, 42 evaluation criteria were developed for assessing the road networks in 

residential areas. 

(iii) Planning Quality- The design criteria and forms of motorways, bicycle and pedestrian paths that complement land 

use plans, illustrating the connections between land use and roads, conformance to design criteria, an evaluation 

criterion for the geometrical structures of roads, and the appropriateness of road hierarchies, or the connectivity of 

roads, are all part of the planning quality indicators. As of yet, no precise standards have been provided for the 

qualitative indicator of harmony with land use plans. Therefore, in this study, field questionnaires were used to rate the 

harmony between the use of the surrounding areas and the roadways using 5-point Likert scales. 

(iv) Accessibility- The accessibility indicator, which consists of travel times to bus stops and subway stations, is meant 

to assess how accessible certain locations are for locals. In order to assess the assessment criteria for this indicator, a 

map was used to indicate the locations of subway stations and bus stops close to residential areas. The accessibility 

score was calculated by measuring the distances between the centre of the region and these sites. In order to calculate 
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the assessment scores, the distances were divided into 100-meter intervals starting with a 500-meter reference distance, 

which typically represents the station regions' radius. 

  

V. CONCLUSION 

The paper's objective was to offer standards for evaluating residential road networks. The review of studies pertaining 

to urban plan paradigms, neighbourhood road network designs, and road network evaluation criteria resulted in the 

selection of 42 road network evaluation criteria through first and second expert questionnaire surveys, the computation 

of weighted values, and the establishment of procedures for scoring the resulting evaluation criteria. The road network 

evaluation criteria were divided into two categories: interregional and regional road networks. To develop the 

assessment criteria, the former were divided into public transit and motorways (major roads and auxiliary main roads), 

while the latter were divided into motorways (distributed roads, local roads), pedestrian ways, and bicycle ways. An 

AHP analysis of the weighted values of the assessment criteria revealed that eco-friendly transport networks, such as 

bicycle and pedestrian lanes, are more significant than other networks. Regional road networks are also more significant 

than interregional road networks. Road network evaluation criteria were divided into quantitative and qualitative 

indicators, and scoring methods were presented taking into account the distinctive characteristics of each assessment 

criterion. 
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