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Expansion Joint Considerations 
for Buildings

steelwise

All buildings are subjected to expansion and con-
traction due to the thermal loads from exposure to changes 
in the ambient temperature, both during construction and 
in operation. Local weather patterns along with the heating 
and air conditioning of climate controlled spaces will dictate 
the temperatures to which the structure is subjected. While 
these changes in temperature often take place slowly, the 
effects are the same. Warmer materials expand and colder 
materials contract. Depending on the anticipated tempera-
ture variation and materials used, expansion joints should be 
used in all buildings exceeding the lengths in Figure 1.

Why Expansion Joints Are Needed
The key to successful building design is recognizing that 

while the individual members in a structure may only experi-
ence small changes in length, the cumulative effects of these 
changes can become significant and should always be con-
sidered. This is especially important when looking at build-
ings with a large horizontal dimension. Expansion joints that 
separate the entire structure and roofing membrane will 
allow for the release of internal stresses that would other-
wise build up. This will help to ensure that relatively brittle 
cladding, particularly masonry, is not subjected to excessive 
displacements and consequential separation or cracking, 
which could allow water to penetrate into interior spaces.

Federal Construction Council Technical Report No. 
65, Expansion Joints in Buildings, published by the National 
Research Council (NRC) in 1974, is an excellent reference 

on thermal expansion in buildings, determining when poten-
tial thermal movement must be addressed, and the design of 
expansion joints where required. The report recommends a 
maximum allowable building length without the use of an 
expansion joint in terms of design temperature change and 
building material. Figure 1 was developed considering beam 
and column construction, hinged column bases, and heated 
interiors. If actual conditions differ from those assumed con-
ditions, a percentage factor is applied to the results obtained 
in the figure following these guidelines:

1. If the building will be heated only and will have hinged 
column bases, use the allowable length as specified.

2. If the building will be air-conditioned as well as heated, 
increase the allowable length by 15% (provided the 
environmental control system will run continuously).

3. If the building will be unheated, decrease the allow-
able length by 33%.
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4. If the building will have fixed column bases, decrease 
the allowable length by 13%.

5. If the building will have substantially greater stiffness 
against lateral displacement at one end of the plan 
dimension, decrease the allowable length by 25%.

When more than one of these design considerations pre-
vails in a building, the percentage factor to be applied should 
be the algebraic sum of the adjustment factors of all appli-
cable conditions.

Buildings with a large horizontal dimension will require 
expansion joints. There are no exact requirements that state 
when expansion joints should be used, but the best practices 
use Figure 1 as the guide on the maximum allowable spacing 
between joints. Because there is a cost associated with each 
expansion joint, the general preference is to use fewer joints 
with a larger spacing between joints rather than more joints 
with a smaller spacing.

Expansion Joints in Buildings lays out a thorough proce-
dure on how to determine the design temperature change. 
Unless more specific site information is available, most engi-
neers assume a range of 50° to 70° F for continuously heated 
and air-conditioned buildings. Using that assumption, most 
steel, rectangular, framed configuration buildings with sym-
metrical stiffness can tolerate 600 ft between expansion 
joints. This may be reduced based on thermal exposure data 
and irregular geometric configurations.

Where to Locate Expansion Joints
Several locations should be considered when placing an 

expansion joint. Locations where differential movement is 
likely are prime locations, such as at the connection between 
a building addition and the original construction, or where 
different materials come together. For example, if steel deck-
ing and precast plank abut each other, this is an excellent loca-
tion for placing expansion jcate Expansion Joints
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Additional Information 
➤ More information about expansion joints can be found in the 

NRC document Expansion Joints in Buildings. The document 
is available as a free downloadable PDF and for purchase in 
paperback from The National Academies Press website, www.
nap.edu, and can be searched for by title.

➤ There is a steelTOOL available at www.steeltools.org called 
THERMAL, posted by Alex Tomanovich. This design aid helps 
with calculating the maximum allowable building length between 
expansion joints, the change of length due to thermal effects, 
and the appropriate maximum design temperature change.

➤ AISC Steel Design Guide No. 7, Industrial Buildings–Roofs to 
Anchor Rods, includes a small segment on expansion joints. 
Design Guide 7 is available as a free download for AISC mem-
bers, and for a fee for non-members, at www.aisc.org/dg.
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