
Chapter 5 

Highway Safety  

Dr. Yahya Sarraj 

Faculty of Engineering 

The Islamic University of Gaza 



  2018-3-5حادث سير في سلفيت 

سيارات وعدة إصابات 3تصادم   



Introduction 

As the number of motor vehicles and 
vehicle-miles of travel increases 
throughout the world,  

the exposure of the population to 
traffic crashes also increases. 

 



Introduction 

 For example: 

 vehicle miles of 
travel (VMT) in the 
United States 
increased 

  from 2423 billion in 
the year 1995,  

 to 2747 billion in 
2000, and  

 to 2990 billion in 
2005.  

 

 The number of traffic 
fatalities also 
increased  

 

 from 41,817 in 1995, 

   

 41,945 in 2000, and to 

   

 43,443 in 2005. 



Introduction 

The fatality rates dropped from: 

about 1.73 fatalities per 100 million 

VMT in 1995 to  

about 1.53 in 2000 and  

to 1.45 in 2005.  

This represents a drop of about 11% 

in fatality rate between 1995 and 

2000, but only a drop of about 5% 

between 2000 and 2005. 



Introduction 

Highway safety is a worldwide problem; 
with:  

About one billion cars and trucks in use, 

  Approximately 1.24 million deaths 
occurred on the world’s roads in 2010 

Between 20 to 50 million more are injured. 
 

 

Source: World Health Organization  



Introduction 

 In the United States, motor vehicle 
crashes are the leading cause of death for 
people between the ages of 1 to 34 years 

  and rank third as the most significant 
cause of years of potential life lost
 after cardiac disease and cancer. 



Introduction 

 Traffic and highway engineers are 
continually engaged in working to ensure 
that: 

 the street and highway system is designed 
and operated such that  

highway crash rates can be reduced.  



Road Accidents in Palestine 
2005-2001 

 السنة

  
مجموع حوادث 

 الطرق

 عدد المصابين 

  
 إصابات متوسطة إصابات بسيطة

إصابات 

 خطيرة
 المجموع إصابة قاتلة

2005 

 2379 76 80 1062 1161 1939 قطاع غزة

 4300 95 219 796 3190 3689 الضفة الغربية

 6667 159 299 1858 4351 5628 المجموع

2006 

 1667 64 62 833 708 1329 قطاع غزة

 4350 115 243 750 3242 2180 الضفة الغربية

 6026 188 305 1583 3950 3509 المجموع

2007 

 853 73 48 377 355 842 قطاع غزة

 4296 89 184 778 3245 2934 الضفة الغربية

 5137 150 232 1155 3600 3776 المجموع

2008 

 749 71 68 318 292 755 قطاع غزة

 4403 98 192 631 3482 3675 الضفة الغربية

 5152 169 260 949 3774 4430 المجموع

2009 

 756 113 88 411 153 2277 قطاع غزة

 5859 125 146 819 4769 4671 الضفة الغربية

 6615 238 234 1230 4922 6948 المجموع

2010 

 2292 124 152 785 1231 5266 قطاع غزة

 7033 132 151 809 5941 5408 الضفة الغربية

 9325 256 303 1594 7172 10674 المجموع

2011 

 4332 105 167 1704 2356 10089 قطاع غزة

 7873 104 158 878 6733 7247 الضفة الغربية

 12205 209 325 2582 9089 17336 المجموع



Road Accidents in Palestine 

2005-2001 

تشير احصاءات وزارة النقل والمواصالت الى وقوع حوادث منها قاتلة و اخرى مسببة 

تعتبر سالمة المرور ألصابات خطيرة ، و هذه المعدالت ينبغي معالجتها و عدم تجاهلها اذ 

 مؤشر اجابي على جودة تخطيط الطرق العمرانية

 .إصابة جسدية مختلفة 5000حالة وفاة ونحو  93:   2012وحصدت حوادث السير عام 
 

   2005-1995الجدول التالي يوضح عدد الحوادث واالصابات في قطاع غزة في الفترة 



Road Accidents in Palestine 

نتيجة الحوادث المرورية في  2007ورد في تقرير وزارة الصحة أن عدد الوفيات لعام 

 .2013لكل مائة ألف في عام  6و   .وفيات  لكل مئة ألف نسمة  8تبلغ قطاع غزة 
الجدول التالي يقارن بين عدد الوفيات في قطاع غزة مع دول أخرى وكذلك مع المعدل 

 .العالمي للوفيات  بسبب الحوادث 

متوسط × احسب معدل الوفيات في قطاع غزة بالنسبة لـ عدد المركبات المسجلة : تمرين

 (VKmT)المسافة التي تسافرها كل مركبة في السنة 

 قارن المعدل الناتج مع القيمة المكافئة في الواليات المتحدة أو بريطانيا

  Country/region (2013) Gaza Strip UK Qatar Lebanon 
World 

average 

Fatalities / 100,000 people 6 2.9 15.2 22.6 17.4 

Fatalities / 100,000 vehicles 150 5.1 50.9 64.8 125 



5.1 Issues Involved in Transportation Safety 

 5.1.1 Crashes or Accidents 

 

 

 
 

 

"Accident" is  the commonly accepted 

word for an occurrence involving one or 

more transportation vehicles in a collision 

that results in: 

 property damages, injury, or death.  

The term "accident" implies a random 

event that occurs for no apparent reason 

other than "it just happened. 

Recently it is suggested to use the term 

Crash rather than accident 



5.1 Issues Involved in Transportation Safety 

The two basic types of road accidents, which 

by definition have to involve a vehicle, are:  

• Personal injury 

• Damage only 

A personal injury accident PIA is an accident 

involving an injury.  

The PIA refers to the accident as the event and may 

involve several vehicles and several casualties 

(personal injured)  

 

 



5.1 Issues Involved in Transportation Safety 

 5.1.2 What Causes Transportation Crashes? 

 

  

 If the  factors  that  have  contributed  to  crash  

events  are identified,  

it is then possible to modify and improve the 

transportation system.  

In the future, with  the  reduction  or elimination 

of the crash-causing factor, a  safer  transportation 

system is likely to result.  



Causes of collisions 

The majority of road crashes are 

caused by human error.   

Research has shown that driver error 

accounts for over 80% of all fatal and 

injury crashes  in Ireland.  

http://www.roadsafetymayo.ie/CausesofAccidents/ 



Causes of collisions 

The main causes of  

death and injury  

on Irish roads are:  

speeding,  

drink driving and  

non-wearing of seat-belts.   

 

http://www.roadsafetymayo.ie/CausesofAccidents/ 



5.1 Issues Involved in Transportation Safety 

5.1.3 Factors Involved in 

Transportation Crashes 

Driver or Operator Action 

The Vehicle Condition 

The Roadway Condition 

The Environment 
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Road Safety & Traffic Management (continued) 

Factors Contributing to 
accidents  

 

Road Users  

Human error (drivers or pedestrian looks but 
fails to see ) 

 Lack of skill (inexperience, lack of judgement, 
wrong action or decision) 

Manner of execution  
(too fast, failure to look … wrong path,  

deficiency in action) 

 Impairment (alcohol, fatigue, drugs, illness, 
emotional, and stress) 
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Road Safety & Traffic Management (continued) 

Factors Contributing to accidents  
 

Road Environment  

 Adverse road design (poor visibility, unsuitable 
layout) 

 Adverse environment (slippery road, flooded 
surface, Lack of maintenance, weather 
conditions) 

 Inadequate road furniture or markings and 
poor street lighting 

Unexpected obstruction (e.g. roadways, 
parked vehicles) 

Darkness. 

 

Vehicles defects 

Defect tires and brakes  
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Road Safety & Traffic Management 





Crashes and Speed 



Dropping off 3 storey is equivalent 

to crashing at 50km/h 

Crashes and Speed 



Dropping off 12 storey is 

equivalent 

to crashing at 100km/h 

Crashes and Speed 



Fatal Accidents 

26 
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Road Safety & Traffic Management (continued) 

Accidents at night 

 
The dark accident rate is 

 much more than daylight rate.  
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Road Safety & Traffic Management (continued) 

How to improve road safety at night: 

Improve road guidance (road signs for night 
time) 

Provide special paths for bicycles and 
pedestrian  

Cyclists and pedestrian to wear white clothing 
or retroflective devices 

Regular correction of vehicle headlamps  

Restrict vehicle speed  

Reduce drink – driving 

Improve road lighting  

Use bright and rough carriageway surfaces 
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Road Safety 
Education  

 

 Drinking and driving 

 Seat belts 

 Child safety 

 Driver education / training 
 

       

Road Safety & Traffic Management (continued) 
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Traffic Calming  

       

Traffic Calming 
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Definition: 
 

Traffic calming involves:  
changes in street alignment,  

installation of barriers, and other  

physical measures 

to reduce traffic speeds and/or cut-through volumes, 
in the interest of street safety, livability, and other 
public purposes. 
 

       

Traffic Calming 
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Traffic Calming 
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Traffic Calming 
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Why Traffic Calming? 

 Reduce speeding 

 The faster you go, the higher the probability of an accident 

 The faster you go, the higher the seriousness of an accident 

 To avoid segregation of public spaces and maintain its 

livability 

 When traffic is tamed, a good walking environment results 

 

 

 

       

Traffic Calming 
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Why Traffic Calming? 

 Discourage heavy vehicles and ‘through traffic’ from using 

unsuitable routes 

 Improve the urban street environment and reduce community 

severance 

 Promote a greater feeling of safety 

 Promote cycling and walking 

 

 

       

Traffic Calming 
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Traffic Calming….How ? 

 The basic idea is to change the perceptions of the 

driver through the introduction of new physical 

features 

 

 These self-enforcing features tend to break the 

infinite continuity that encourages speed with or 

without speed warnings 

       

Traffic Calming 
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Traffic Calming….How ? 

 �Speed humps 

 

 

 

 

 

 

 

 

 

 

       

Traffic Calming 
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….How ? 

 Raised crosswalks 

 

 

 

 

 

 

       

Traffic Calming 
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Traffic Calming….How ? 

 Narrower pavement widths (You could rearrange parking) 
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Traffic Calming….How ? 

 Chicanes with urban furniture or parking  
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Traffic Calming….How ? 

 pedestrian light signal  
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