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Preface 

This procedure was developed in collaboration with PhD Aldis Run Larusdottir and PhD Janne 

Gress Fredriksen. 

 

 

Kongens Lyngby, august 2020 

 

 

Anne S. Dederichs 

Dr 
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1. Introduction 

At the department of Civil Engineering a series of research is carried out, applying video 

footage. The videos are then analyzed, and qualitative and quantitative information extracted for 

publication. In order to secure the reproducibility and the comparability of results a common 

procedure was developed. This report contains a description of the method applied during the 

quantitative analysis of video footage at the Department of Civil Engineering. The aim of the 

report is the documentation of the method, applied and cited in publications in the context of 

evacuation. The limitations of the method are not documented. Information on evacuation can 

be found elsewhere [1],[2]. 
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2.  Tools 

For the method several tools are needed. Cameras are set up in a way that the movement of 

the evacuees can be captured. A grid is needed, in order to register the distance of the 

movement. This can be done using cheque mats on the floor, or the distances of the stair.  
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3. Flow through doors 

The flow describes the number of individuals passing through a door in a given time. This flow 

should be regulated for the door width/opening, so that different doors are comparable. The unit 

is [pers/s m]. The effective width, we is used here, being the with actually used by evacuees.  

𝑤𝑒 = 𝑤𝑎 − 𝑏 

Where 

we is the effective width 

wa the actual width 

b is the boundary layer 

 

The boundary layer is 9 cm on each side  

A precise way is to note the time of each individual as it passes through. This way it is possible 

to mark who are adults and who are children, or distinguish other kinds of mixed populations, for 

later reference. It is also possible to extract data for the calculation of flow. 

There should be enough people (minimum 4-6 individuals) to make a continuous flow (not more 

than 1-2 seconds between individuals).  

 

3.1 Person density  

Person density is measured every second of the flow in the area of 1m2 before the door. The 

average person density over the time of the flow is used. The unit is [pers/m2]. 

In order to measure the density a 1m2 grid/mat should be filmed before the door for reference. 

To allow reconsiderations of this method a 1m2 mat should also be filmed on the other side of 

the door in all future experiments. Preferably there should be used 2 mats, one on each side 

and they should be filmed both with a closed and open door. 
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4. Travel speed on stairs 

The slope of the stair represents the relation between the rise (step height) and the run/going 

(step depth).  The step height is the vertical distance from the top surface of one step to the top 

surface of the next. The step depth is the horizontal distance from the tip of one step to the tip of 

the next (the whole tread minus nosing depth). 

A person is considered on the stair from the moment the person starts lowering the first foot/the 

head can be seen when starting move downwards. When the person puts the full weight on the 

first foot on the landing/the head stops moving down, the person is considered down the stair. 

The same applies for movement up a stair. 

The number of steps in a stair is the same as the number of vertical displacements. 

The distance (length of stair) is measured in the line of travel (diagonally, can be calculated 

using the run and rise). 

 

 

 

4.1 Person density  

The person density assigned for stairs depends on the stair layout, which means that there are 

two options: 
- Single Flight stair 

- Multiple Flight stair  

In the single flight staircase the density area is divided in two, corresponding to a halving, se 

Figure 1.  For a stair with two or more flights the density is measured on each flight, see 

drawing. The easiest way to calculate the density is to register entrance and exit times (and 

passing of middle point) for each person and then use a calculation algorithm to determine the 

momentary person density in the time span where each person is present on the stair. The 

Figure 1: staircase 

Figure 2: flight on staircases 



 

 

 9 

length of the time step between each density measure can be adjusted in the algorithm but 0.2 

seconds is suggested.  

Landings for a multiple flight stair are not considered in either calculation of person density nor 

travel speed for movement on stairs.  

In common for the two stairs types is the way of measuring the areas used in density 

calculations. The area under a nosing is not considered in the area of the stair Figure 3. 

Figure 3: aera of the stair 
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