
Empirical Analysis On The Effects Of Gross Vehicle Weight Of Platoon 

Leader On Platoon Headway Characteristics: A Case Study In A 

Developing Country 

Empirical analysis results show that there is a 

significant relationship between GVW of platoon headway. 
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1. INTRODUCTION

The increasing demand of road freight transportation each year brings more heavy vehicles 

travelling on the roads.

In 

Malaysia, the number of road accidents and fatalities are increasing every year and for the 

year 2008 the total accident increase by 2.7% and road fatality increase by 3.9% from the year 

before (according to Royal Malaysian Police). Based on accident data obtained from the 

Malaysian Institute of Road Safety Research (MIROS), the ratio of fatal accident involving 

heavy vehicle (FAIHV) to total road fatalities is relatively significant as in 2008 the ratio is 

25.1%. This means that at least 25.1% of all road fatalities are due to fatal accidents involving 

heavy vehicles (because by definition a fatal accident is when at least one death occurs in that 

accident). In addition, v
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. In this situation, various vehicles on the roads tend to move closely together in a 

group in some instances and this form of motion is defined as platoon. 

 

According to 4
th

 Edition Highway Capacity Manual (TRB, 2000), platoon is defined as “a 

group of vehicles or pedestrians travelling together as a group, either voluntarily or 

involuntarily because of signal control, geometrics, or other factors”. To generate platoon-

based data, most of previous researches (Athol, 1965; Jiang and Li, 2005) use time headway 

to separate free-flow moving and impeded vehicles in a platoon. Petigny (1967) found two 

classes of queuing vehicles: (a) a time headway of the order 1sec to describe vehicles but 

waiting for a chance to pass, and (b) a time headway of 3.5sec to characterize vehicles that are 

queuing and are content to do so. In a study on vehicle following interaction, Pahl and Sands 

(1971) determine that interaction may occur at time headway between 2.5sec and 4.3sec, 

depending on lane number and traffic flow rate. Al-Kaisy and Karjala (2010) suggest car-

following interactions on two-lane rural highways generally cease beyond a headway value of 

6sec. The critical headway and interaction headway used in this research is modified based on 

experts’ findings. 

 

Occasionally, heavy vehicles move together in a 

platoon and sometimes lead a platoon. This creates greater critical safety factor as the 

disparity in dynamic composition involved different vehicle capacity. This paper focuses on 

how gross vehicle weight (GVW) of platoon leader affect platoon headway characteristics.  

Vehicle platoon, especially caused by heavy vehicles gives high impact on traffic flow and 

drivers’ behaviors’. Even though vehicle platoon has been continuously discussed in previous 

researches over decades, most of the platoon models do not specifically consider the GVW of 

platoon leader and their interactions with other vehicles in the platoon. The effect of 

following vehicle GVW has been studied and proven to have significance on the speed 

characteristics in vehicle following situation (Saifizul et. al., 2011b) and in free flow 

condition (Saifizul et. al, 2011a). 

 

 

2. DATA COLLECTION AND PREPARATION 
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Figure 1. Schematic diagram of WIM system layout 

Platoon leader :  the first vehicle in the platoon. 

HV :  Heavy Vehicle 

Ci :  the successive following vehicles within a platoon, wherei= 1,2,3,...,n.  

Var : a set of traffic and vehicular variables captured together in the data set, 

where Var _ iC {speed, GVW, Acc, Wheelbase, Headway and Class}. 

However, some of the variables are not included since the study only 

focuses on speed. 

Platoon size  : the total number of vehicles involved in a platoon, including the platoon 

leader.  

Platoon speed     :  the average speed of all the vehicles in the platoon.  

15-min flow rate :

 2
miniC 
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Figure 2. Three cases according to types of platoon leader 

 

3. RESULTS 

 

3.1 Characteristics of sample platoon 

Case 1 Case 2 Case 3 
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 Figure 3. Percentage of platoon size frequency by cases. 
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Figure 4. Average platoon speed according to three cases. 

 

Figure 5. Standard deviation of platoon speed according to three cases. 

3.2 Analysis of platoon headway characteristics 
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(a) 

 
(b) 
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(c) 

 

Figure 6. Frequency of platoon headway by flow rate for three groups of platoon leader cases.  

(a) Case 1 (b) Case 2 (c) Case 3 
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Table 2. Two-way ANOVA for platoon headway. 
 

Source 
Type III Sum 

of Squares 
df Mean Square F Sig. 

Corrected Model 50.798
a
 32 1.587 8.789 .000 

Intercept 9177.529 1 9177.529 50814.036 .000 

PlatoonCase 4.541 2 2.270 12.571 .000 

FlowRateNum 9.807 10 .981 5.430 .000 

PlatoonCase * 

FlowRateNum 

2.056 20 .103 .569 .936 

Error 3121.123 17281 .181   

Total 55390.027 17314    

Corrected Total 3171.921 17313    

a. R Squared = .016 (Adjusted R Squared = .014), dependent variable: platoon headway (s) 

Figure 7. Average platoon headway corresponds to flow rate 
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Figure 8. Standard deviation of platoon headway corresponds to flow rate 

4. DISCUSSION 

he presence of heavy vehicle as a platoon leader slows down the 

platoon speed, increases speed variation, reducing road capacity, thus increases delays of 

vehicle traveling time. This is expected due to the dynamic limitation of heavy vehicle related 

to acceleration and braking function. Consequently, platoon drivers will decrease their speed 

to adjust to the speed of front vehicles and keeping longer time headway. 
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5. CONCLUSION 
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