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How effectively can we manage 
passenger demand at peak periods?



Requires an assumption how many 
people occupy each car



Car capacity using mass

• determine the car capacity in 
persons based on rated 
(elevator) lift capacity LC and  
passenger mass M

• floor (x) is a function that 
returns the greatest integer 
less than or equal to x, e.g. 
floor (21.3) = 21

𝐶𝐶𝐶𝐶𝑚𝑚 = 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
𝐿𝐿𝐿𝐿
𝑀𝑀

𝐶𝐶𝐶𝐶𝑚𝑚 = 21 persons

= 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
1600

75

1990’s



“You are wrong Richard! You will not 
get 21 people in a 21 person car”



Yes, I know, 
Dr Barney, 
but I have an   
80% factor



Number of people in the car

𝑃𝑃 = 80% 𝑜𝑜𝑜𝑜 21 

𝑃𝑃 = 16.8



“You are still wrong Richard!”





*&!*%%*, 
she’s right!



Car capacity using mass and area

𝐶𝐶𝐶𝐶𝑚𝑚 = 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
𝐿𝐿𝐿𝐿
𝑀𝑀

𝐶𝐶𝐶𝐶𝑚𝑚 = 21 persons

= 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
1600

75

𝐶𝐶𝐶𝐶𝑎𝑎 =
𝐴𝐴𝑐𝑐
𝐴𝐴𝑝𝑝

=
3.56
0.21

𝐶𝐶𝐶𝐶𝑎𝑎 = 17.0 persons



𝑃𝑃 = 13.6 persons   (was 16.8 persons)

𝑃𝑃 = 𝑚𝑚𝑚𝑚𝑚𝑚 𝐶𝐶𝐹𝐹𝑎𝑎. 𝐶𝐶𝐶𝐶𝑎𝑎, 𝐶𝐶𝐶𝐶𝑚𝑚. 𝐶𝐶𝐶𝐶𝑚𝑚

= 𝑚𝑚𝑚𝑚𝑚𝑚 80% of 21, 80% 𝑜𝑜𝑜𝑜 17.0 



That’s better!



CIBSE Guide D: Traffic analysis and control
From violently disagreeing to almost violently agreeing



An Engineer is guided by 
principle, but corrected by truth.





In many cases, the available 
platform area is less than the 

maximum allowed



The car had a nominal capacity of 
1600 kg / 75 kg/person = 21.3 persons (normally 
rounded down to 21 persons).

If the car loading had been calculated by area, 
allowing 0.21 m²/persons, the maximum loading 
would have been calculated as 2.92 m² / 0.21 
m²/person = 13.9 persons.

The observed maximum loading was 14 persons.



So what is the 80% for then?







How that works out with simulation





26 32 39 71 



26 30 59 151 



28 31 115 164



25 29 39 212 



28 31 115 164



Standard 
Deviation

Statistical measure that quantifies variation in 
set of values.

For simulation, indication of how results 
fluctuate across multiple simulation runs. 

Low standard deviation suggests that the system 
behaves consistently under repeated conditions

High standard deviation indicates instability and 
unpredictability.



Passenger 
demand (% 

population per 5 
minutes)

Car loading 
by area (%)

Waiting time 
standard 

deviation over 
10 runs

11.5 71 2.2
12.0 79 2.3
12.5 86 23.3
13.0 88 42.2



Standard Deviation

Low standard deviation suggests that the system 
behaves consistently under repeated conditions

High standard deviation indicates instability and 
unpredictability

< 5% (ideally closer to 2–3%) would be a reasonable 
and practical definition of a stable result



c



c



Just check car loading not exceed 80% at 
required passenger demand





Application













Conclusions



Gina was right 
most of the time 
(but not always)



I violently agreed with 
Gina on car loading! 



Avoid 
conflation

• The 80% rule does not exist to compensate for 
the mismatch between rated capacity (in kg) 
and the actual number of passengers a car can 
fit

• Car loading should be calculated by area (a 
secondary mass check is OK)

• For bigger passengers, increase the area per 
person, e.g.

• 0.21 m² per person for general office traffic,
• 0.3 m² per person for hotels and residential 

buildings,
• Larger values for healthcare or other 

environments where luggage or mobility 
aids are common



Consistency 
between 

calculation 
and 

simulation

In calculation design to 80% 
loading

In simulation allow 100% 
loading, but check average 
load in peak 5 minutes does 
not exceed 80% 



If average 
loading 
simulation 
exceeds 80% 
simulation 
results are likely 
to be unstable



Final thought

Evacuation calculations need to get this right, as 
they involve  life safety
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