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SIMPLIFIED FORMULAS FOR PRESTRESS LOSS CALCULATION IN FLAT SLABS
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ABSTRACT : Prestress loss calculation is complex and very time consuming since there are abundance of related data to prepare.
All the strand heights of every location in the slab must be known for the friction loss calculation. The other factors that could affect
the loss include (1) tendon length (2) number of spans (3) slab thickness (4) average relative humidity (5) average temperature (6)
mechanical properties of strands and concrete (6) tensioning either one end or both ends, etc. In this study, the simplified formulas
for prestress losses in flat slabs were determined using regression of trial loss calculations based on the method recommended by

ACI318-08. From this study, these regression equations have r’ between 0.94 to 0.99.
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Span Span (ft) UNUNY (in) stress loss (ksi)
(in) (kip) release (ksi)
1 8 3.39 25.75 179.98 11.70
2 22 10 3.35 25.39 177.60 11.65
3 12 3.33 25.26 176.70 11.63
4 8 3.92 26.21 183.09 11.76
5 2 25 10 3.89 25.99 181.62 11.73
6 12 3.86 25.79 180.26 11.7
7 8 4.80 26.74 186.61 11.84
8 30 10 4.77 26.57 185.46 11.81
9 12 4.74 26.4 184.31 11.79
10 8 5.16 26.09 182.30 11.75
11 22 10 5.08 25.67 179.45 11.69
12 12 5.0 25.25 176.64 11.63
13 8 5.93 26.44 184.60 11.79
14 3 25 10 5.85 26.06 182.05 11.74
15 12 5.77 25.69 179.60 11.69
16 8 7.21 26.8 187.01 11.84
17 30 10 7.13 26.48 184.90 11.8
18 12 7.05 26.17 182.83 11.76
19 8 6.81 2591 181.09 11.72
20 22 10 6.68 25.33 177.23 11.64
21 12 6.54 24.77 173.47 11.56
22 8 7.84 26.2 182.98 11.76
23 4 25 10 7.69 25.68 179.54 11.69
24 12 7.55 25.19 176.23 11.62
25 8 9.50 26.47 184.79 11.8
26 30 10 9.36 26.04 181.93 11.74
27 12 9.21 25.62 179.14 11.68
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(Residual)
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(-0.154 x Thick) + (0.432 x Length) + (1.635 x Nspan) —(8.377) 0.98 -1.98 09 0.64
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Final average force in tendon =
(-0.331 x Thick) + (0.093 x Length) — (0.593 x Nspan) + (28.667) 0.95 -1.10 99 0.45
(kip)
Average initial stress after -
(-2.211 x Thick) + (0.619 x Length) — (3.955 x Nspan) + (199.482) 0.95 -7.80 D393.85
release (ksi)
Long-term stress loss ~
(-0.046 x Thick) + (0.0128 x Length) — (0.0831 x Nspan) + (12.109) 0.95 -0.16 93 0.07
(ksi)
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