
Seismic design of RC buildings 
following ACI 318-14

Design outline 



Special shear wall 
system:

Minimum 
reinforcement ratios 
for longitudinal 
and horizontal 
reinforcement  



Special shear wall systems 
• Shear strength of special shear walls, categorized for tall and squat walls  



Special shear wall systems: design for flexure and 
axial forces  

• Shear walls are designed like a column element, an interaction 
diagram can be constructed for a wall using strain compatibility 
analysis based on the reinforcement that is in the section 

• Factored axial force and bending moment points must fall within or 
on the design strength interaction diagram 

• Walls with flanges, e.g. walls encasing the elevator shaft, a portion of 
the flange is considered to be effective in resisting the combined 
effect of axial forces and bending moments 



Special shear wall systems: design for flexure 
and axial forces  
Effective width of wall flanges 



Special shear walls: 
Boundary elements  

what is the force that 
boundary element are 
designed to resist?

There are two approaches to 
decide when a boundary 
element is needed :

Approach I: displacement-
based 



Special shear walls: 
boundary elements  

Approach II: 
Compressive stress 
approach 



Special shear walls: detailing of boundary elements  



Special shear walls: detailing of boundary elements  



Coupling beams:

Coupling beams are 
beams that connect two 
structural walls together 
and are typically aligned 
vertically above openings 
in the wall over its height 



Detail of a coupling beam 



• Typical cross-section a 
coupling beam 



Foundation:
• Provisions ACI 18.13 for foundations in buildings of SDC D,E,F

• 18.13.2 for footings, foundation mats, and pile caps
• Gives requirements for anchoring of reinforcement in vertical elements of seismic force 

resisting system to these foundation elements 

• 18.13.3 for grade beams and slabs on ground
• Sets minimum dimension and minimum reinforcement

• 18.13.4 for piles, piers and caissons
• Indicates the type of effects to take into account in design and the minimum reinforcement 

allowable for these elements
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Members not designated as part of the 
seismic force resisting system 
• The provisions are applicable to the beams and columns 

in a building frame system where it is assumed that 
structural walls provide the total resistance to the 
earthquake effects

• The designer need to check the deformation levels that 
structural members “not part of lateral resisting system” 
are subjected and the minimum reinforcement needed to 
comply with forces caused by such deformations



Members not designated 
as part of the seismic 
force resisting system 

• Where the induced moments 
and shears do not exceed the 
design moment and shear 
strength of the beam, the 
detailing requirements of ACI 
18.14.3.2 must be satisfied 



Members not designated as part of the 
seismic force resisting system 

• Where the induced 
moments and shears exceed 
the design moment and 
shear strength of the beam 
or where these values are 
not calculated, the detailing 
requirements of ACI 
18.14.3.3 must be satisfied 

• Slab-Column connections must satisfy 18.14.5 related to shear reinforcement in 
the slab and eliminate punching failure  


