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Analytical Study on Fire Resistance Predictions of

Prestressed Concrete Slabs

) o7 A F 9"
Min, Jeong—Ki Park, Min Jae Ju, Young K.
Abstract

In fire design for floors, the three criteria of stability, integrity and insulation are required for the specified fire resistance
duration. Among these, stability is not easy to confirm. For solid prestressed concrete slabs of uniform thickness, Eurocode
2 provides tabulated data and specifies an axis distance to the centroid of strands to achieve particular fire resistance
ratings, but it is not clear if this data can be used for a wide range of different prestressed slab profiles. In order to verify
the current code-fire ratings for precast prestressed slabs, both simple and advanced calculation methods are investigated.
This paper examines the use of calculation methods, accounting for the real behaviour of unprotected simply supported
prestressed concrete slabs exposed to the standard ISO 834 fire. The calculated fire resistance of each prestressed concrete
slab is compared with tabulated data in Eurocode part 1.2, with detailed discussion.
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(Table 1) Fire resistance ratings for solid slabs

Fire resistance Axis distance (mm)
rating (min) Simply supported slabs one-way

30 25

60 35

%0 45

120 55

180 70

240 80
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(Fig. 1) Fire resistance of prestressed
concrete slabs as affected by moment
intensity and axis distance®
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(Fig. 2) Cross section of hollowcore slab
used in analysis
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(Fig. 3) Comparison of central vertical deflection
for 10m span at each axis distance

(Table 2) Comparisons of fire resistance for a
single 200mm deep hollowcore slab

Furo Tabu Simple Advanced
code lated calculation calculation
) data methods methods
(min) (min) (min)
Aods Step-by fd
dista | Solid step P |[Sm |Smn | of
nce slab method method | A | /A anal
(onm) ysis
25 30 68 65 4 | 47 | 51
35 60 102 85 50 | 61 | 68
45 0 142 135 60 | 75 | 88
55 120 182 150 66 | 86 | 103
Not available
70 180 245 200 (geometric
problem)
Not available
80 240 286 230 (geometric
problem)
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used in analysis
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(Table 3) Comparisons of fire resistance for a
500mm deep single tee slab

Euro Tabulated | Advanced calculation
code 2 | data (min) methods (min)
Axis
. Ribbed End of
distance slab Span/30 | Span/20 arelysis
()
30 30 Not a}vallable
(geometric problem)
50 0 Not évaﬂable
(geometric problem)
0 % Not z?vallable
(geometric problem)
75 120 80 82 89
0 180 87 0 9%
105 240 9% 98 105
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(Table 4) Comparisons of fire resistance
for prestressed flat slabs

Furo Tabu Simple Advanced
code lated calculation calculation
) data method method
(min) (min) (min)
Axis iieli’ End
dista | Flat ty PC Span | Span | of
nce slab sr,neelz method | /30 | /20 | anal
(mm) hod ysis
25 30 56 45 65 78 81
30 60 70 50 79 95 100
Out of
0 | w0 | % &a?ﬁn 106 | 129 | 140
=0.74)
Out of
50 | 120 | 118 (;/[a?]%:n 132 | 163 | 182
=0.81)
Out of
60 | 180 | 140 (;/[a?f:n 157 | 19 | 26
=0.91)
Out of ];:t
65 | 240 | 148 (;/[a?f;n 165 | 217 | ed
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