
 

      

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 5, Issue 1 Jan. 2023,   pp: 516-520 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0501516520          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 516 

Seat Belt Efficiency and Traffic Safety 
 

Prajwal Ranjit Dighe 
1
Student of Mechanical Engineering ,Smt Indira Gandhi Collage of Engineering ,Maharashtra ,India . 

 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 09-01-2023                                                                           Date of Acceptance: 19-01-2023 

----------------------------------------------------------------------------------------------------------------------------- --------- 

ABSTRACT: Using Kansas data, this report 

estimated the efficacy of seat belts in preventing 

injuries and the associated economic benefits. 

There were three stages to the estimation process. 

Seat belt performance in mitigating risk to engine 

vehicle occupants in the first phase was calculated 

This estimation process was carried out using crash 

data from the Kansas Incident Report System  

 database. The logistic regression method was used 

to calculate the effectiveness of seat belts. The 

associated findings were then compared to the 

estimated values obtained by using the dual pair 

comparison method. The study's 2 vehicle type 

groups were restricted to passenger cars and 

another passenger car group that also included 

pickup trucks. as well as vans The approximate seat 

belt efficiency values from the first stage were then 

used in the second stage to predict possible injury 

decreases from increased seat belt usage. The 

acquired injury reducing value was converted in to 

the economic values in the third stage by allocating 

economic costs to every injury type severity. This 

paper investigates the basic ideas of safe road 

design and originates a general set of user safety 

measures in order to facilitate a comparison 

analysis of driving automation as well as 

connectivity measures for traffic safety. 
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I. INTRODUCTION 
Unintentional injuries are the fifth leading 

cause of death in the United States, and motor 

vehicle accidents are indeed the most common 

source of unintentional injuries. Furthermore, 

motor vehicle accidents are indeed the going to 

lead cause of death for people aged 1 to 34. (CDC, 

2006). Motor vehicle crashes killed 43,443 people 

and injured another 2.8 million in 2005, according 

to estimates (NHTSA, 2006). In the same year in 

Kansas, 428 people died and 22,723 were injured 

(KDOT, 2006). Highway crashes have enormous 

economic consequences. Highway crashes caused 

an estimated $230 billion in economic loss in the 

year 2000. One of the most important methods for 

increasing road traffic safety is the implementation 

of specific infrastructures based on the concepts of 

self These systems are frequently used as 

replacements or supplements to connectivity 

metrics [Lu and colleagues 2003]. As a result, a 

better comprehension of connectivity metrics and 

the underlying principles may aid in research  

assess and evaluate the potential effects and 

advantages of implementing driving assistance 

systems on traffic safety sustaining road traffic 

safety [Koornstra alors que al. 1992], traffic 

soothing [UK Parliament 1992], and zero tolerance 

for accidents deaths as well as severe accidents 

[Tingvall 1997], which have been increasing since 

the early 1990s, particularly in the Canary islands, 

the United Kingdom, and Sweden. Another 

significant instrument with significant potential that 

has emerged in the last decade is the application of 

driving automation Lu et al. 2005]. 

 

ROAD TRAFFIC SAFETY CONCEPT 

Since the late 1980s, there has been a 

growing interest in highway design layout as a 

particular method for increasing traffic safety 

inside the Netherlands and elsewhere. This can be 

viewed as one stage in an evolution process of 

various successive sets of improvements to be 

made. Highway safety. When an original set will 

become less efficacious due to the law of 

decreasing returns, a new set may emerge, that 

could be based on new knowledge and insight or 

knowledge, a shift in priorities, or the availability 

of new innovations. The increased emphasis on 

infrastructure, such as the Dutch notion DVI 

("Duurzaam Veilige Infrastructr" - long-term safe 

infrastructure), is embedded in a continued 

emphasis on other measures with a longer track 

record, such as education and enforcement.And, 

while some of the construction ideas are novel in 

some ways, others can be described as "old wine in 

different bottles." It is particularly concerned with 

fundamentals of road design layout from a 

trafficsafetystandpoint. Innovative perspectives and 

given in the following and standardised 

implementation The implementation is largely 

carried out using structural elements that have been 
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around for a long period, such as roundabouts and 

speed humps. 

 

SEAT BELTS' ECONOMIC BENEFITS 

In terms of seat belt efficiency in 

preventing injuries, the financial benefits with 

safety belts were addressed in the previous chapter. 

However, advantages of seat belt use would be 

more beneficial and understandable to the general 

public if described in terms of cost benefits. To 

achieve this goal, the prospective reduction in 

injuries caused by any expected rise in seat belt 

usage from the current level must be estimated.By 

assigning a suitable financial saving value to each 

injury type category, the probably results injury 

reduction values can be decided to convert into 

economic benefit values. This chapter goes into 

great detail about this procedureused it to achieve 

the above- mentioned goal. 

 

SAFETY IN TRAFFIC 

The twelve requirements concentrate on 

the detection and prevention of the consequences of 

collisions between vehicles, car as well as other 

drivers on the road, and driver and obstacles, 

although not all potential dispute in these 

subgroups are covered (e.g., collision prevention 

with pedestrians). Accidental roadblocks), and 

especially single-vehicle situations, are absent. 

These include single car wrap and single vehicle 

run-off-road incidents caused by loss of lateral 

control or incorrect manoeuvring, as well as 

inappropriate speed when approaching a curve. 

Furthermore, the concept of error forgiveness is 

absent. This presupposes that these safety 

regulations do not cover all infrastructure and 

trying to drive assistance system-based measures.. 

As a result of the above- mentioned constructs of 

sustainable safety, we recognise a time stock of 

five basic safe driving fundamentals as 

fundamental components of highway safety, with 

no or marginal overlap and having to cover the 

main functional aspects of traffic.Infrastructure 

design safety measures and driving automation 

Other words for (traffic safety) concept include 

feature, parameter, determinant, and variable 

(amongst other possibilities). Several operational 

sub-principles or traffic requirements are identified 

for every traffic safety principle. The traffic safety 

precepts are listed and described below, along with 

the associated traffic safety requirements. 

 

1: Functionality of the road network in terms of 

traffic safety 

The road network's structure and layout 

must be functional. The use of road infrastructure 

for its intended purpose must be urged and induced, 

while unintentionally use should be avoided. This 

principle deals with road infrastructure layout and 

use on a broader scale, i.e.on a network scale It has 

objective aspects that intrinsically generate 

functional behaviour (as other behaviours are not 

possible), as well as subjective aspects that should 

induce functional behaviour in the driver. This 

principle addresses a portion of the global concept 

of self-explaining roads. 

 

 
 

Traffic safety number 2: recognition and 

predictability 

The road environment must be constructed 

to accommodate this same restrictions of the road 

user and to provide information about expected 

behaviour. Congested road situations must be 

avoided, and every road selection and necessary 

manoeuvre should be fully understandable for the 
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driver.each and every road user The recognition of 

a traffic situation should result in predictable 

behaviour.as well as avoid uneasy and ambiguous 

behaviour An important prerequisite is the 

willingness of drivers on the road to accept and 

follow the rules established by traffic 

regulations.This ideas and bring road network and 

use at the local scale, i.e. at the traffic level. The 

scenario that the car driver finds himself in. This 

principle addresses the other aspect of self-

explaining roads, namely the local level. 

 

 
 

Traffic safety number three: traffic 

homogeneity 

The goal of homogeneous road network 

use is to avoid collisions between road users as 

well as between drivers on the road and obstacles 

when there are large differences in speed, direction, 

and mass. The three speed rules rigorously express 

this principle (view Section "Concept of road 

traffic safety")  

 

 
 

4th traffic safety: simplifying driving tasks 

Trying to simplify the task and thus 

limiting driver workload is one way to improve the 

driver's capability. At first glance, this principle 

appears to be similar to one facet of the principle 

"recognizability and predictability," namely 

making traffic scenarios simple (avoiding complex 

situations)despite the fact that a simple traffic 

circumstance streamlines the task, it is in fact 

different. This principle focuses on the continuous 

process of trying to drive rather than the ad hoc 

traffic situation. It aims to reduce the amount of 

effort required for driving, and/or to reduce the 

amount of attention required for certain sections of 

the driving process, and/or to assist in making 

smart choices in certain situations. 
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5th: error tolerance in traffic 

Regardless of whether the preceding four 

principles are followed, motorists will continue to 

commit mistakes due to human limitations. This 

theory centers on correcting driving errors as they 

develop, besides meddling with or blocking them 

the progression of the mistake; and mitigating the 

repercussions of driving mistakes once they have 

progressed far enough that a collision cannot be 

managed to avoid any longer. Item 15 "error 

correction" and Item 16 "consequence mitigation" 

are related traffic safety requirements. 

 

Four ways to improve seat belt usage 

1. Adhere to the correct protocol 

Place the lap part of the belt so that it 

travels over the hip bone rather than straight over 

the soft abdomen. Check that the neck part belt is 

securely locked and that it passes from around 

centre of a chest, away from the neck. To get the 

most out of your seat belt, make sure it's out all 

over your thighs and not their stomach. NEVER 

EVER wear this same shoulder belt underneath 

your rear or under your arm. 

2. Throw away faulty seat belts. 

If you don't want to risk your life in a 

faulty vehicle, why risk it with a faulty seat belt? 

Make sure to inspect them on a regular basis to 

ensure that they will be not affected by normal use. 

Belt guides frequently accumulate grime, so they 

must be cleaned to make sure good surface and 

effortless webbing retraction. Buckles, anchorages, 

and retractors must also be checked on a regular 

basis. 

3. Seatbelt extenders should be checked. 

It is critical to select the proper length of 

the safety belt extender to enhance the efficacy of 

wearing seat belts safely. As a general rule, choose 

the shortest possible 

extension lead because most have a finite size, and 

when a renewal is seized up in, your safety harness 

will retract, utilising the entire length of the 

extender 

4. System of child restraints 

It is suggested to use an adult belt directly 

if the scapular fraction of the conveyor passes over 

the centre of the child's shoulder instead of near the 

neck/face. Otherwise, appropriate child safety 

systems (CRS) and high chairs must be utilized for 

safety. Young innocent children can be gravely 

wounded when they're in the route of a rapid 

deployment airbag, so CRS placement must be 

meticulous. A rear-facing CRS, for example, 

shouldn't be used on a seat with a frontal airbag 

nearby. 

 

DVI functional road classification 

The difference of 3 distinct road 

categories based on their feature: flow roads, 

collector roads, and local access roads, as well as 

the meaning of the word of their characteristics, is 

an important component of DVI. The fact that such 

categorization makes sense is demonstrated by, 

which demonstrates substantial differences in 

vehicular risk on various road types. These 

highway types are distinct from the three 

previously mentioned road categories. Roads of a 

highest tier, flow road (literal meaning from Dutch: 

"stroomweg"; also transcribed as "through road"), 

have a through or flow function and are designed 

for exists despite of motor vehicles at high speeds, 

according to the description of Hdmi cable 

[Koornstra et al. 1992; CROW 1997]. 

 

In the United States, functional road component 

classification is used. 
In the United States, four types of roads 

are differentiated: interstates, arterials, collectors, 

and local roads. And for each of these, there is a 

rural as well as an urban variant, for a total of eight 

distinct categories [FHWA 2000a]. Road networks 

length, distance traveled, fatalities per 106 km, and 

percentage of total fatal accidents for the four 

major highway categories in the United States in 

1999 are provided. This table also clearly shows 

the differences between road categories, as well as 

the realisation that different road categories 

demand various construction measures to increase 

road traffic safety. 

 

 



 

      

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 5, Issue 1 Jan. 2023,   pp: 516-520 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0501516520          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 520 

MEASURES TO IMPROVE TRAFFIC 

SAFETY IN INFRASTRUCTURE. 

The above section gives an overview and 

summary of infrastructure measures to improve 

traffic safety. Following subsections describe 

groups of measures that apply specifically to 

crossing points, road segments, the connection 

world in general, and low speed. respectively, 

urban zones Measures within the first 2 categories 

are elementary, in comparison to the way of 

measuring "low speed urban zones," that also 

draws on a number of the elementary measures and 

is thus composite. The macroscopic organization 

was established described in the 3rd subparagraph 

is neither a global warming. global warming nor 

even an average total cost, but rather a structural 

measure. 

 

II. CONCLUSION 
The primary contribution of this research 

to transportation science understanding is the 

compilation of a set of broad traffic safety 

principles. We defined an extensive set of criteria 

based on an examination of the theoretical 

underpinnings of road design with a focus on long-

term traffic safety. There are five safe driving 

principles, as well as sixteen operations and 

maintenance sub-principles as well as traffic safety 

requirements. These fundamentals and 

requirements cover a broader range of traffic safety 

measures than reprintings, which were more 

focused on infrastructure measures. They also 

provide a good foundation for an useable 

comparative analysis of approaches that rely on 

construction and driving assistance systems, which 

is an area for future research.Seat belts are 

estimated to be 56percentage points effective at 

avoiding fatal injuries if used by front seat 

passengers in passenger cars. Safety belts have 

been found to just be 61% effective at preventing 

fatalities in the other passenger car group, which 

included vans and pickups. The effectiveness of 

seat belts in lowering paralysing and non-

incapacitating injuries was did find to be 53% but 

also 55% for passenger cars, respectively, and52% 

and 51% for other passenger vehicles. 
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