
Hollow-Core Slabs

A hollow-core slab is a precast prestressed 
concrete member  with continuous voids provided 
to reduce weight, costs and for electrical and 
mechanical runs.  Primarily used as floor or roof 
deck systems, hollow-core slabs are also have 
applications as wall panels, sound barriers, spandrel 
members and bridge deck units.



Advantages of Hollow-Core Slabs
• Provides economical and efficient floor and roof 

systems.
• The top surface can be prepared for installation of 

floor covering or concrete topping of up to 2in.
• The underside can be used as a finished ceiling.
• The voids can be used for electrical or mechanical 

runs.
• Provides the efficiency of a prestressed member 

for load capacity, span range and deflection 
control.



Advantages of Hollow-Core Slabs 
(Cont.)

• HC slabs can be used as diaphragms to transfer 
lateral loads.

• Provides excellent fire resistance.  Depending on 
the strand cover it can endure up to 4 hour.

• A variety of architectural finishes are available.



Hollow-Core Slabs Fire Endurance
8” Hollow-Core Slab

Equivalent thickness = 4.1in

10” Hollow-Core Slab

Equivalent thickness = 5.2in



Hollow-Core Slabs Connections

• Simply supported.
• Fixed connections:

Fixed connection can be achieved by the use of top 
cables or toppings with proper reinforcement.



Hollow-Core Slabs Connections 
Samples
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ACI 318-99 Design Considerations

The following design stages should be considered 
when designing a hollow-core slab:

• Immediately after prestress transfer.
• Transportation and installation. 
• At service (installed).
• Ultimate capacity.
• Check Deflections.



ACI 18.4.1                          
Stresses in concrete after transfer:
1. Extreme fiber stress in compression:

f’cai = 0.60f’ci

2.   Extreme fiber stress in tension:
ftai = 3 √(f’ci)

3.   Extreme fiber stress in tension at ends of 
simply supported members:

ftai = 6 √(f’ci)



ACI 18.4.2                        
Stresses in concrete at service :

1. Extreme fiber stress in compression:
f’ca = 0.45f’c

2. Extreme fiber stress in compression due to 
prestress plus total loads:

f’ca = 0.60f’c

3.    Extreme fiber stress in tension at ends of 
simply supported members:

fta = 6 √(f’c)



ACI 18.5.1                        
Permissible Stresses in PS Tendons :

1. Due to tendon jacking force:
The lesser of 0.94fpy or 0.80fpu

2. Immediately after prestress transfer:
The lesser of 0.82fpy or 0.74fpu

3. Effective stress in prestress reinforcement:
fse≥0.50fpu



ACI 18.6.1  Loss of Prestress

• Tendon seating at transfer.
• Elastic shortening of concrete.
• Creep of concrete.
• Shrinkage of concrete.
• Relacation of tendons.



ACI 18.7.2 Ultimate Moment 
Capacity

• Stress in prestress at nominal strength:

γp = 0.28  fpu = tensile strength of tendonds
ρp = Aps/b*dp         β1 = factor defined in ACI 10.2.7.3

• Ultimate Moment:
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ACI 11.4.1 Shear Strength 
• For member with effective prestress force 

not less than 40 percent:
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f’c = compresive strength at 28 days  Mu = factored moment 

Vu = factored shear force  bw = web width

d = reinforcement depth

Note: A more detailed calculation can be made in accordance 
with ACI 11.4.2



dbwcfVc **'*2*85.0min =φ

dbwcfVc **'*5*85.0max =φ
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Concrete shear capacity need not to be 
less than:

Nor greater than:



ACI Table 9.5(b) Deflections



ACI 16.6.2.2 Support Details



Hollow-Core Cross Sectional 
Properties

Wt=90psfWt=65psfWt=76psfWt=51psf
bw=13.34inbw=13.34inbw=11.39inbw=11.39in
Yb=6.44inYb=5.00inYb=5.40inYb=3.97in
Yt=5.56inYt=5.00inYt=4.60inYt=4.03in
I=5280in4I=5280in4I=3024in4I=1580in4

A=345in2A=249in2A=292in2A=196in2

2” ToppingNo Topping2” ToppingNo Topping 
10” Slab8” Slab


