SSSSSSSSSSSSSSSSSS

CALCULATION
EXAMPLE

e (N

SAINT-GOBAIN



DESIGN EXAMPLE:
Given the following information, check the adequacy of the COMSLAB floor system:

Steel deck — CS210; design thickness = 0.0375 in; yield stress = 50 ksi

Reinforcing steel — Bar size = #8; yield stress = 60 ksi

Concrete — 4 ksi; Normal weight (145 b/ft’)

Overall slab depth=10.5in

Single span length = 24.0 ft

Immediate Deflection Criteria = L/480 Live Load

Long-Term Deflection Criteria = L/240, Duration = 5 years — 3 months; Sustained Live Load = 25%

Specified loads
Superimposed dead load (SDL)

a) Floorfinish =10 psf
b) Partitions = 20 psf

Total superimposed dead load (SDL) = 30 psf
Live load (LL) = 100 psf

a) DESIGN FOR STRENGTH

The total applied load to be compared with the tabulated value shall be determined in accordance
with Eq.1a or Eq.1b, depending on the controlling limit state:

Flexure or shear control:

1.25
Total Load = ESDL + LL (Eq.1a)

Deflection control:
Total Load = SDL + LL (Eq.1b)
Where:
LL = Specified live load.
SDL = Specified superimposed dead load.
1.2 = Dead load factor.
1.6 = Live load factor.

Notes:

No suffix next to tabulated values indicates flexure control.
"d" next to tabulated values indicates deflection control.
"v" next to tabulated values indicates shear control.

From the appropriate table, the maximum load is 135 psf.
Since this is a flexure-control case (no suffix next to tabulated value):

1.2 1.2
Total Load = 1—65DL +LL = 1_630 + 100 = 122.5 psf < 135 psf, OK




b) DESIGN FOR SERVICEABILITY
¢ Immediate Deflection and Use of Deflection Parameters:
Immediate deflection calculations are based on the general simply supported slab deflection of:

A 5XwXx 1728 x L* Eo.2
{7384 x E x 1000 x I, (Eq.2a)

Where:

Ai =immediate deflection, in.

w = imposed load, psf.

L = span length, ft.

E = modulus of elasticity, ksi.

Id = average moment of inertia, in*/ft.

(Eq.2b)
Where:

lu = uncracked moment of inertia from Load tables, in*/ft.
Ic = cracked moment of inertia from load tables, in*/ft.

The load tables simplify these calculations by introducing previously calculated parameters for
deflection.
The deflection due to the slab weight can be determined in accordance with EQ.3:

SWDP x L*
Bsw=—"7p6 (Eq.3)

Where:
Asw = deflection due to the slab weight, in.

SWDP = slab weight deflection parameter from the load table.
L = span length, ft.

The maximum superimposed unfactored load that causes the concrete-filled deck to deflectto a
specified limit shall be determined in accordance with Eq.4:

SLDP x 10°
Wa = TheR (Eq.4)
Where:

Wq = maximum deflection load, psf.

SLDP = deflection parameter from the load table.
DC = deflection constant (e.g., 240, 360, 480).

L = span length, ft.

From the appropriate table, SLDP = 831, SWDP =0.561.
Immediate Deflection Criteria = L/480 Live Load




0.561 x 24* ,
s = = 019 in.
831 x 10°
Wd=m=125.2psf > LL = 100 psf, OK

¢ Long Term Deflection due to Creep and Shrinkage:

In accordance with CSA A23.3 2019, clause 9.8.2.5, the total immediate plus long-term deflection
shall be determined using Eq.5:

St .

Where:
A: = total deflection, in.
S: = factor for creep deflections due to loads sustained for a duration t.

Duration St
For loads sustained over 5 years or more 2.0
For loads sustained for 12 months 1.4
For loads sustained for 6 months 1.2
For loads sustained for 3 months 1.0

p' = compression steel reinforcement ratio As'/bd
A= immediate deflection, in.

That part of the total deflection that occurs after the installation of deflection-sensitive non-
structural elements can be determined in accordance with Eq.6. This is the sum of long-term
deflection due to self-weight, superimposed dead, and sustained live loads, and the immediate
deflection due to live loads.

PSuS
Bugr = Bep = By + (1= 4, (Eq.6)

For the design example:

SDL = 30 psf; LL = 100 psf; L = 24 ft; E = 29500 ksi; Id = 52.8 in*/ft;
t1 = 3 months, t2 = 5 years, Psus = 25%, p'=0;

Long-Term Deflection Criteria = L/240.

Immediate deflection due to self-weight:
A; s = 0.19 in. as calculated previously

Immediate deflection due to superimposed dead load:
5x 30 x 1728 x 24*

iSDL = 384 % 29500 x 1000 x52.8 _ 14
Immediate deflection due to live load:
o _ _ 5x100x1728 x 24* — ous
iLLS = 384 % 29500 x 1000 x 52.8 0 *




Time dependent total deflection:

s s P
Ay = (B sw + DispL) X (1 + —1+5t0p,) +AiLs X (1 + 1+5t0p,) X 150135

As years = (019 +0.14) x (1 +2) +0.48 x (1 +2) x (25/100) = 1.35 in.

A3 montns = (0.19 +0.14) x (1 +1) + 0.48 x (1 + 1) x (25/100) = 0.9 in.

Net deflection:

25 L _
Aygr = 1.35— 0.9 + (1 -~ W) 048 =08lin <5 -=125in.  OK
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