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HCS are designed as individual one way (simple spanning slabs)

When the floors realized without topping, but the longitudinal
and transversal tie reinforcement and joints are filled with grout
or concrete, the individual units become a system that behaves
close to a monolithic slab. The same assumption can be made
when the floors are realized with structural topping.

One of the benefits of the units acting together is the ability to
transfer forces from one slab to the adjacent ones.

In most applications, non-uniform loading occurs in the form of
line loads, concentrated loads, or acting at large openings.
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Figure 1 — Deflection of adjacente slab units due to point load in the centre of the floor
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Figure 2 — Mechanism for lateral load distribution of hollow core floors. [Elliott (2016)]
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Figure 3 — Shear force in the longitudinal joints (Shear Keys)
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1) Non Load Distribution

Every HCS unit should be designed with all loads acting directly on that
units and assuming zero shear forces in the transverse joints.

However, for line loads parallel to the span of the units, with a
characteristic value greater than 5 kN/m, the maximum effective width
should be limited to the width of the load enlarged by:

a) for loads in middle of a slab field, twice the distance between the centre

b)

of the load and the support, but not greater than the width of the loaded
unit.

For loads on free longitudinal edges, once de distance between the centre
of the load and the support, but not greater than half of the width of the
loaded unit.
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1) Non Load Distribution (Capacities for F |, and q, at SLS)

20W 4, fetko.05

e  Foralinearload noton an edge of a floor area: qx

f+2b
' 10W yt fctko,05
 Foralinearloadon an edge of a floorarea: gr= Ctk0.09
/ +2b
e  Forapointload anywhere on a floor area: Fr =3 Wi feik 0.05

where

Wep 1s the minimum section modulus in transverse direction per unit length
related to the bottom fibre of the units:

W 1s the minimum section modulus in transverse direction per unit length
related to the top fibre:

W¢ 1s the smaller of Wes or Wi,
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where:

b is the width of the units

| is the length of the line load (mm)

| + b is the spreading length defined bellow

| _ Start x < b
Line load length / p/ {
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Figure 5 — Top wiew of spreading lengths of linear loads across the with of units
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2) Load distribution according to the Theory of Elasticity

(General Case)
Linear Load
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Figure 6 — Load distribution for linear load in middle of a slab field
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2) Load distribution according to the Theory of Elasticity
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Figure 7 — Assumed shape of vertical shear forces in joints
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Figure 8 — Effective width of a slab for load (PCI HCS Manual)
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1) General Assumptions

e Longitudinal joints between the slabs are capable of taking up vertical
shear forces (see Figures 3 and 4)

e The lateral displacement of the slab units should be prevented by any of
the following:
e The surrounding parts of the structure
e The friction at the supports
e The reinforcementin the transverse joints
e The peripheral ties
e Areinforced topping

e The diaphragm reinforcement is adequate for the in-plane bending
moment of the floor.
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Figure 9 — longitudinal and transversal tie reinforcement and joints filled with grout
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Figure 10 - longitudinal and transversal tie reinforcement and joints filled with grout
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Figure 11 — Restriction of lateral displacements between the structural

topping and the supporting beams
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Figure 12 - Slabs with structural topping
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Figure 14 — Example of hollow core florr with structural reinforced topping
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Figure 15 — Slabs with diagonal cuts require be dealt with special consideration
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Concentrated linear load
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Figure 16 — Design model at ULS for a cracked cross-section in the unit carrying a
concentrated load
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Figure 21 — Cross-section hollow core unit
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Figure 22 — Floor with opening
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Load distribution in floor with large opening

Determine the transverse load distribution for a floor with an opening of
400x400 mm? with the help of distribution factors

Flooi characteristics

- Slab type HC 200
- Prestressing: 5 strands ¢ 93 mm? and 2 strands ¢ 52 mm?
- Floor span: 8.00 m
- No topping
- Opening in the floor centre of 400 x 400 mm?
- Load characteristics
Self-weight slab: 2.9 kN/m?
Fixed loading:2.0 kN/m?
Life load: 3.0 kN/m?
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Load distribution according to Figure 19
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Fig. 9.3: Load distribution factors according to Fig. 4.5-5 in Part 1

The load distribution factors & for design values of a point load at the centre of a floor of 8.00 m span
are 24% fort the central unit and 21 % respectively 17% for the neighbouring units.
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Moment capacity individual units:

-Umit with 2 X 52 mm? and 5 X 93 mm? -2 Mrd = 133.9 kNm
- Unit with 2 52 mm? and 2 X 93 mm? -2 Mgrg = 69.4 kNm (at the opening)

The flexural moment in the middle of the floor span is:

(1.35x(2.9+2) +1.5x3)x 8’
8

x1.2 =106.7kNm

The missing moment capacity from  the opening is:

106.7—-69.4 = 37.3 kNm

This missiang capacity is then replaced by a fictive upward force
to be distributed over the 4 neighbouring slabs:

(37.3 X 4)/8=18.65kN. From M = PL/4
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The four neighbouring units will take on a distributed ca pacity
of this point load equal to:

2X (01 + a2) = 76%
Hence the negative point load will be:

18.65/0.76 =24.54 kN

The total loading on the central slab unitis:

Self-weigh + imposed loading =2 Mgg = 106.7 kKNm
Upward point load -24.54 kKN = Mgq =-49.0 kNm
24 % of 24.54 kN - Mgg=11.7 kNm
Resulting flexural moment : 106.7 -49.0 + 11.7

MEgg = 69.4 kKNm < Mpg = 69.4 kNm OK
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