
PTI JOURNAL Technical Session Papers

Electric Vehicle Weights: 

Should Building Codes 

Change?

By: Leslie Jo Hurwitz, Rashid 

Ahmed and Brian Fisher

Authorized reprint from: Issue 1 2025 of the PTI JOURNAL 
Copyrighted © 2025, Post‐Tensioning Institute

All rights reserved.



24   Issue 1 2025 | PTI JOURNAL

TECHNICAL SESSION PAPERS

The fact that electric vehicles (EVs) are generally 
heavier than gas-powered (ICE) vehicles has caused 
many to question whether the current building code 
minimum design requirements are adequate to accom-
modate increasing EV sales. The impact of the increased 
vehicle weights is dependent on several factors that 
include: the 85th percentile and the designated design 
vehicle (DV); the impact EVs have on the curb weight of 
passenger vehicles; and electric vehicle sales trends and 
their presence on the road. 

VEHICLE SALES
Approximately 262 million light-duty vehicles were 

on the road in 2024, and the projections for 2025 are 
between 264 and 265 million vehicles. Light duty vehicles 
(LDVs) are defined as those with a gross vehicle weight 
rating of less than 8,500 lb (3,856 kg). Sales of light duty 
vehicles for 2024 were roughly 15.8 million passenger 
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vehicles, and are estimated to be 16.3 million in 2025. 
General trends show that roughly half of 2024 sales were 
crossover- and SUV-type vehicles, with the balance 
largely split between traditional cars and pickup trucks. 

EV sales are 9.8% of the overall LDV sales, with 
battery-electric vehicles making up 7.8% of those sales 
and plug-in hybrid vehicles accounting for 2% of those 
sales. Figure 1 shows annual EV sales over the last 
15 years through November of 2024. 

Table 1 indicates Walker Consultants’ projections 
of base case (expected trend) and high case (accelerated 
adoption) for electric vehicle sales and the corresponding 
percentage of such vehicles on the road. Both projections 
are based on a consensus of auto industry consultant 
projections. The on-the-road projections are based on a 
model developed by Walker Consultants that considers 
industry projections of total passenger vehicle sales 
through 2050 and population growth, as well as historic 
vehicle scrappage rates to determine the total vehicles 
and EVs on the road. 

Sales projections of EVs as a percentage of all vehicles 
sold are expected to increase as more vehicle choices 
are offered, prices decrease, and technology improves; 
however, the actual EVs on the road as a percent of all cars 
on the road is increasing at a much slower rate. While that 
is disappointing, the EV market share is still growing, 
just not as fast as others planned, forecasted, or actually 
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Fig. 1—EV annual sales. (Source: Argonne National Labs.)

Table 1—Electric vehicle ownership projections
Base Ownership High Ownership

Year EV Sales EVs on Road Year EV Sales EVs on Road
2025 10% 2.6% 2025 25% 3.8%
2030 25% 7% 2030 40% 14%
2035 40% 14% 2035 52% 28%
2040 55% 23% 2040 85% 42%
2045 65% 32% 2045 90% 54%
2050 70% 42% 2050 95% 64%
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produced. As shown in Table 1, the estimated sales range 
in 2040 is 55 to 85%, but the percentage of EVs on the 
road is only projected to be 23 to 42%.

THE DESIGN VEHICLE AND VEHICLE SIZE
What is a design vehicle?

The design vehicle is defined as the 85th percentile 
vehicle on the road from smallest (0%) to largest (100%).

Walker Consultants has used the design vehicle 
approach to parking layout and design since the 1980s. 
This approach is based on the accepted traffic engineering 
practices that use a design vehicle for road geometrics 
and is a widely accepted method for parking and road 
design throughout the world. Walker’s theory of a 
parking design vehicle has been adopted by the Parking 
Consultants Council of the National Parking Association 
and has also been published in the Institute of Transpor-
tation Engineers (ITE) Traffic Engineering Handbook. 

By assuming all cars parking in a structure are the 
design vehicle for parking layout purposes, 84% of the 
vehicles parked in the structure will likely be smaller and 
have a more comfortable parking experience than the 14% 
of the vehicles that are larger than the design vehicle. In 
fact, the probability of having a parking space occupied 
by a vehicle larger than the design vehicle parked on both 
sides of it and across the aisle is 15% multiplied by 15% 
multiplied by 15%, or 0.33%—very unlikely! 

By studying annual sales and not the specific number 
of vehicles on the road, we are able to annually monitor 
vehicle size trends. Therefore, the design vehicle is not 
changed each year, but rather the analysis enables identi-
fication as to when a trend has been repeated for several 
years. We can then be reasonably confident that a lasting 
change has occurred. Because the average age of vehicles 
on the road is 12 years, the design vehicle on the road will 
not reach revised dimensions for 5 to 7 years. While some 
may argue that the average vehicle has gotten larger, the 
sales data definitively identifies that the 85th percentile 
vehicle footprint has not changed more than a few inches 
in length or width in the last decade. This same sales 
data suggests that the footprint of EVs and conventional 
vehicles is also similar. 

Vehicle size
Walker has been tabulating vehicle size data since 

1983 for cars, adding light trucks, which include cross-
overs, SUVs, pickups, and vans, in 1996. Adjustments were 
made in 2016 to account for the percentage of pickups 
and vans that are classified as heavy-duty and used for 

commercial purposes rather than personal transporta-
tion. These vehicles weigh more than 8,500 lb (3,856 kg). 

This annual analysis uses sales data reported by 
Automotive News for individual makes and models, which 
correlates to size, height, and weight data per the manu-
facturer websites. Historically, the primary focus of this 
analysis has been to study the footprint of vehicles to 
determine parking dimensions; however, the weight and 
height of vehicles have become items of interest, while 
crossovers and SUVs have become more prevalent on 
the road. Overall, vehicle dimensions today have gotten 
wider by 3 in., generally stayed less than 6 ft tall, and still 
have lengths appropriate for (or slightly less than) 18 ft 
long (5.5 m) stalls as compared to vehicles of the 1980s. 

The 2024 data was recently released, and Walker is 
currently in the midst of analyzing the information, but the 
85th percentile length and width through 2023 is shown in 
Fig. 2, showing that they have been very stable over time. 

When it comes to the weight of passenger vehicles, 
70  to 75% of all cars sold each year in the United States 
since 2001, including EVs, have curb weights between 
3,000 and 5,000 lb (1,361 to 2,268 kg). Overall, we have 
observed a reduction in vehicles of less than 3,000 and 
4,000 lb (1,361 to 1,814 kg) (predominantly cars), and 
an increase in vehicles that are 4,000 to 5,000 lb (1,814 to 
2,268 kg), reflecting the increase in crossover sales. 
However, the percentage of all passenger vehicles that 
are over 6,000 lb (2,722 kg) has remained less than 5% 
since 1996. 

Are EVs heavier than conventional vehicles?
But what about weight? Are EVs heavier? Based on 

Walker’s tracking of vehicle sales and properties, yes, 
generally they are. Typical electric vehicles have a curb 
weight greater than their traditional counterpart. Over the 
last decade, the 50th percentile electric vehicle has a weight 

Fig. 2—85th percentile design vehicle length and width.
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of approximately 4,400 lb (1,996 kg), whereas the same 
percentile conventional vehicle has a weight of approxi-
mately 3,700 lb (1,678 kg). As an example, the 2023 Volvo 
XC40 EV has an approximate curb weight of 4,780 lb 
(2,168 kg) compared to 3,970 lb (1,801 kg) for its conven-
tionally powered all-wheel drive variant. But as we look at 
larger vehicles, a different trend emerges from the data. 

Design vehicle weight
Considering electric vehicles, sales data from 2011 

through 2023 yields information relative to their specific 
design vehicle weight. Over the past 11 years, the 85th 
percentile electric vehicle weight is 4,861 lb (2,205 kg), 
represented by the Audi Q4 e-tron. Over the past 5 years, 
the 85th percentile electric vehicle weight is 4,877  lb 
(2,212 kg), represented by the VW ID.4. Note that these 
figures are near to those of the design vehicle curb weight 
for all vehicles. A small number of EV models with curb 
weights of 7,000 lb (3,175  kg) and up to the 9,063 lb 
(4,111 kg) Hummer EV have been introduced, but they 
sell in small numbers or exist above the 85th percentile 
point. In fact, the Hummer is not a “light-duty passenger 
vehicle,” but rather a “heavy-duty” truck. In its earlier 
1992 to 2006 ICE form, Hummers were never more than 
a fraction of 1% of cars on the road. 

BUILDING CODES AND LOADING 
CONDITIONS
History of code-prescribed live loads

Before the International Building Code (IBC) was 
first published in 2000, three general building codes 
were used throughout the United States that are consid-
ered “model” or “legacy” codes. Those codes were: The 
BOCA National Building Code primarily used in the 
northeast, the Standard Building Code (SBC) generally 
used in the southeast, and the Uniform Building Code 
(UBC) used in the rest of the United States. Over time, 
the IBC has been adopted in most, if not all, areas of 
the country. 

In the current building codes, IBC 2024 and ASCE 
7-22, the parking structure is designed for a uniform live 
load of 40 lb/ft2 (1.7 kg/m2). The current codes do not 
allow live load reduction unless the member supports 
two or more f loors where a 20% maximum reduction 
is allowed. 

Table 2 summarizes the history of code-prescribed 
live loads for the parking structures:

Using the design vehicle, we will analyze various 
loading conditions for various parking structure concrete 
and steel framing systems as shown in Fig. 3.

Table 2—Summary code change history

Code

Uniform Live Load
Concentrated 

Live Load
Horizontal Vehicle 

Barrier Load
Live Load, 

lb/ft2 (lb/m2) Reduction Allowed lb (kg)

IBC 2000 50 (4.6)
Yes, 40% maximum reduction 

for horizontal members and 
60% for vertical members

2,000 (907)
6,000 lb (2,722 kg) at 
18 in. (46 cm) above  
the floor and ramp

IBC 2003 with 
2004 Supplement 40 (3.8)

Yes, 40% or 10 lb/ft2 maximum 
reduction for horizontal 

members and 60% reduction 
for vertical members

3,000 (1,361)
6,000 lb (2,722 kg) at 
18 in. (46 cm) above  
the floor and ramp

IBC 2006 40 (3.8)
No, unless member supports 

two or more floors for a 
maximum of 20%

3,000 (1,361)
6,000 lb (2,722 kg) at 
18 in. (46 cm) above  
the floor and ramp

IBC 2009 40 (3.8)
No, unless member supports 

two or more floors for a 
maximum of 20%

3,000 (1,361)

6,000 lb (2,722 kg) at  
18 in. (46 cm) and at 27 in. 
(69 cm) above the floor or  

ramp surface, not concurrently
IBC 2012
IBC 2015
IBC 2018
IBC 2021
IBC 2024

40 (3.8)
No, unless member supports 

two or more floors for a 
maximum of 20%

3,000 (1,361)

6,000 lb (2,722 kg) at  
heights between 18 in. (46 cm) 

and 27 in. (69 cm) above  
the floor or ramp
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What happens when electric vehicles are 
concentrated in one area?

Walker Consultants has intentionally checked the 
loading conditions for the scenario where an entire area is 
parked with EVs due to the increasingly common require-
ment to design for 20% or more of parking spaces to be 
EV-ready. This is increasingly leading to EVs grouping all 
the parking stalls into one area. 

Walker used the 85th percentile electric design vehicle 
to establish the anticipated loading on structural members. 
Following this approach, all parking spaces in a structural 
bay were assumed to be occupied by electric design vehi-
cles at curb weight plus cargo, and that a string of electric 
design vehicles loaded to their gross vehicle weight rating 
(GVWR) are simultaneously placed each way along the 
drive aisle. This approach is a conservative estimation of 
uniform live load in a bay because, as previously discussed, 
the likelihood that all vehicles in an area are all an 85th 
percentile design vehicle simultaneously traversing the 
drive aisles is extremely small. Additionally, for most 
public parking facilities serving visitors, commuters, or 
shoppers, the odds of all the vehicles in the drive aisle 
being loaded to the full GVWR are even less likely. 

Assumptions: 
• Parking geometrics: 8 ft 6 in. (2.6 m) stalls at

90 degrees on 60 ft (18 m) modules.
• Assume Electric DV at 6,908 lb (3,133 kg) are driving 

both ways down the aisle.
• Assume Electric DV at 5,858 lb (2,657 kg) are parked

in every stall. 

We then considered what the equivalent uniform dis
tributed load would be for the framing systems commonly 
employed in parking structures in the United States today:

Precast garage:
• Post-tensioned, cast-in-place concrete with one-way

slabs and beams
• Conventionally reinforced concrete with 30 by 30 in.

(76 by 76 cm) column grid
• Steel beams and column with P/C double tees
• Steel beams and columns with a cast-in-place post-

tensioned slab
The calculated equivalent uniform loading with an

electric design vehicle for each system is shown in Table 3. 
As can be seen, none of the typical parking struc-

ture framing systems have an equivalent uniform load 
exceeding 40 per square foot (3.7 per square meter) when 
considering the electric design vehicle. This should be no 
surprise as the design vehicles’ weights for conventional 
and electric vehicles are quite similar. 

Table 3—Electric design vehicle uniform load
Design Vehicle:  VW ID.4 Weight, lb (kg)

Curb weight 4,877 (2,212)
Passengers (max): 6 adults at 175  lb (79 kg) 1,050 (476)

Cargo 981 (445)
Total weight when driving  

(equal to gross vehicles weight rating) 6,908 (3,133)

Total weight when parked 
(curb weight + cargo) 5,858 (2,657)

Fig. 3—(a) Precast framing; (b) one way cast-in-place post-tensioned framing; and (c) conventionally reinforced cast-in-place framing. 
(Source: Walker Consultants.)

(a) (b) (c)
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TAKEAWAYS AND WHAT’S AROUND 
THE CORNER

Technology improvements and car design innova-
tions around batteries, stability, fire risk, temperature 
resistance, and range will most certainly affect electric 
vehicles and their overall performance. We will continue 
to see more EVs on the road, and we have no doubt that car 
companies are committed to EVs, as the market for these 
vehicles is worldwide, not just here in the United States. 

Walker’s database of vehicle sales and weight indicates 
that the electric design vehicle is of similar curb weight 
to the overall passenger vehicle mix sold in recent years. 
As such, the overall 85th percentile weight vehicle is most 
appropriate for live load calculations, and the current IBC- 
and ASCE 7-prescribed live load of 40 lb/ft2 (1.7 kg/m2) for 
passenger vehicle structures is viewed as an accurate repre-
sentation of expected conditions for the current informa-
tion available on EVs and their presence on the road. 

Owners should consider the extent of structural dete-
rioration that is present in their parking structure. The 
current condition of a parking structure is a factor of the 
original design and maintenance performed over its life. 
It is not related to the type of vehicles (electric or ICE) 
that are parked in the structure; however, a structure’s 
condition affects how it will perform under anticipated 
loading conditions. Older or neglected parking structures 
may need to be assessed structurally to ensure that they 
have sufficient strength for the loads in which they are 
intended to support. If an assessment finds that repairs are 
needed or the structural capacity has been reduced due to 
deterioration, then it is only prudent to repair, strengthen, 
or restrict loads to such a deteriorated structure. 

How electrical vehicle weights will change remains 
to be seen as battery technology is still in its infancy and 

could change to be lighter yet more efficient and achieve 
longer ranges, but it is unlikely that trends of ever-heavier 
cars, crossovers, and pickups that meet consumers’ vehicle  
range expectations will continue. We must ask ourselves: 
is it premature to consider an increase in design loads on 
the speculative basis of vehicle weights 25 years in the 
future if/when EVs are finally approaching 50% of the 
vehicles on the road?

As engineers, it is important to consider realistic, 
rational, and safe loads for the design of facilities that are to 
be used by the public. However, finding a prudent balance 
for reasonable design is also necessary so that designs may 
not be viewed as unreasonably conservative and under-
mine public trust. Judicious designs are needed more than 
ever to foster sustainable designs and a reduction of costly 
construction materials. Continual monitoring of data 
will help ensure that the evolution of code load standards 
ref lects actual load scenarios combined with rational 
safety factors rather than public perception. 
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Table 4—Uniform loading
Total Load, lb (kg) Area, ft2 (m2) Live Load, lb/ft2 (lb/m2)

Precast framing with 36 by 60 ft (11 by 18 m) bay 74,496 (33,791) 2,160 (201) 34.49 (34.58)
Cast-in-place post-tensioned framing 

with 24 by 60 ft (7.3 by 18 m) bay 55,872 (25,343) 1,440 (134) 38.8 (3.60)

Conventionally reinforced concrete 
with 30 by 30 ft (9 by 9 m) bay 27,632 (12,533) 900 (84) 30.7 (2.85)

Conventionally reinforced concrete 
with 15 by 30 ft (4.6 by 9 m) bay 17,574 (7,971) 450 (42) 39.05 (3.63)

Conventionally reinforced concrete 
with 30 by 60 ft (9 by 18 m) bay 62,780 (28,477) 1,800 (167) 34.88 (3.24)

Steel beams and column with P/C double tees 74,496 (33,791) 2,160 (201) 34.49 (3.20)
Steel beams and columns with a  
cast-in-place post-tensioned slab 55,872 (25,343) 1,440 (134) 38.8 (3.60)
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