
STRUCTURAL/SEISMIC JOINTS 

Reinforced Concrete Structures
MIM 232E

LBSD-5

Dr. Haluk Sesigür
I.T.U. Faculty of Architecture

Structural and Earthquake Engineering WG



• In a LBS, continuity is important,
it has positive effect on the structural behavior

• Secondary effects (temperature, creep, differential 
settlement etc.) are negligible for bldgs with limited size

• However, secondary effects are important when the size 
increases

• In some cases, secondary effects may be included in 
calculations
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• However, taking measures to limit secondary effects in 
design is more convenient (economic reasons)

• To supply it,
A large structure is seperated into blocks with 
joints by interrupting continuity

• Therefore, several parts of a structure can independently 
behave/response by this operation

• Block/part dimensions depend on structural properties for 
each case.
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• Reasons to make structural joint:

- Temperature/creep etc. effects
- Fire
- Differential settlement in foundations
- Settlements in mining areas
- Limit to vibrations (due to machine etc.) in a local area
- Dividing a structure into blocks that produces less 
harmful vibration under EQ effects

Structural/Seismic Joints Intro

RC_LBSD_5 4



Structural/Seismic Joints Intro

RC_LBSD_5 5



Structural/Seismic Joints Intro

RC_LBSD_5 6



Structural/Seismic Joints Intro

RC_LBSD_5 7



Structural/Seismic Joints Intro

RC_LBSD_5 8



Structural/Seismic Joints Intro

RC_LBSD_5 9



Structural/Seismic Joints Intro

RC_LBSD_5 10



Structural/Seismic Joints Intro

RC_LBSD_5 11



Structural/Seismic Joints Intro

RC_LBSD_5 12



Betonarme Yapılar

Taşıyıcı Sistem Düzenleme İlkeleri

TEMPERATURE LOAD EFFECT
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• Main types;

- Expansion joint
- (shrinkage, creep, temperature change)

- Settlement joint
- ( in case of difference of foundation soil, difference of 

weigth/heigth of structural parts)

- EQ/Seismic joints
(to reduce EQ effects)
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• Distance between Joints:

• Unfavourable effects given above can be removed/minimized 
by dividing a structure into parts by means of joints in two 
direction

• There is no unique value for distance/spacing

• For a very smooth building (no secondary effects such as 
temperature, diff. settlement etc.), 

L: 40~45m
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• In general, 
L ~≤ 30

• It should be less than 30m in structures in that external 
effects is important

• L ~< 30 in case of fire danger

• L ~≤ 35; in the case of high temperature change
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Structural/Seismic Joints effect of symmetry

𝛿 1 = 𝛿

𝛿 2 = 1.32 𝛿

𝛿 3 = 1.64 𝛿

The same condition & 

temperature effect 
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• Settlement joint is used where needed;
independent from dimensions

a) Different soil 

condition

(differential 

settlement)

b) Different load         

condition 
c) Different foundation and 

superstructure condition

Silos with pile 

foundation

Settlement joint

Settlement joint
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• No joint is used 
if there is no differantial settlement risk

• If differential settlement is expected on soil, the 
structure is divided into blocks, which is also proceeded 
in foundation.
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• Under EQ loads; a building with square/almost square plan 
have good behavior

(center of gravity and center of rigidity are close, 
very limited torsional effect)

• Therefore, buildings having U, T, H plan, or long buildings 
should be properly divided by joints  
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Structural/Seismic Joints Seismic  joints

Plan 

view
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• Joints have several functions to perform

• How to determine joint locations:

- Divide a structure into blocks/parts considering 
dimension limits in plan

- Limits depend on temperature change, slenderness of 
GF columns, shear wall locations, symmetry etc.
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- Joint is proceeded to foundation; in the case of 

discrepancy in soil  (because of differantial 
settlement).
It is independent from dimension and designated 
where needed;

other effects are also considered

- Joints are located considering EQ effects; 
block behavior should be good structurally 
under EQ

- Around the machines that have vibrations; joints 
continued in foundation should be arranged
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• Minimum number of joint is designated, 
but they must be arranged where needed

• EX:

Structural/Seismic Joints designating joint locations

Elevation

Height difference, 

Weigth difference,

Differential settlement

Joint due to length,

Not continued in foundation

• In case of 
improper joint 
arrangement, 
unrecoverable/ 
imprortant 
damages may be 
occur
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• Structural form of joints:

Main two duties of joint details;

1) Supplying independent movement/response of 
blocks

2) Supplying water/temperature isolation
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• Most used form, 
using double structural members along joint.
the cost increases, but the most convenient way 
to make joint; 

• If soil condition is proper, joint does not continue in 
foundation
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Structural/Seismic Joints joint form

if settlement is expected

For roofs

For simple 

structures

unfavorable

For 

bridge
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• Favourable ways of b,d and e cases;

- Not effected by differential settlements
- No foundation problems
- More economic than ‘a’ ( no double members)

• However, these types are only used for special 
conditions
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a) Slab

b) Roof

d) Foundation

covering

RC

L

RC RC. RC.

RC wooden

b) Façade

RC anchorage

RC RC

plastic

plastic

RC
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• Joint is continued at all secondary members ( plaster, paint 
etc.) as well as structural members

• Joint gap width should allow movement of blocks, but 
should be minimum in terms of isolation

• ~3cm is ok (if it is sufficient in terms of EQ)
(consider shrinkage)
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http://www.emac.es/en/profiles/category/flush-joints-metal.html

http://teknologi-bahanbinaan.blogspot.com.tr/2013/12/sealing-materials-for-joints-in-

concrete.html

http://www.hellotrade.com/mandas-enterprises/structural-

movement-joint-system-fire-barrier.html
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