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Numerical Study on Fire Performance of Hollowcore Slabs
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Abstract

Numerical model on precast prestressed concrete (PC) hollowcore slabs using 11.3 mm diameter 7-wire stand was developed based
on finite element analysis. In order to validate the modelling, previous experiment results with respect to prestressed solid concrete
slabs were used and compared throughout the course of fire exposure. In addition to, the fire performance of hollowcore slabs with
different aggregate types, moisture contents and compressive strength of concrete was investigated. As a result, it can be seen that the
type of aggregates and moisture contents used in hollowcore slabs can affect the fire performance as well as temperature developments.

Keywords : Holloweore slab, Fire performance, Aggregate types, Moisture contents, Compressive strength of concrete
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(Table 1) A summary of fire resistance ratings for prestressed concrete slabs

FIRE 0.5 hour 1.0 hour 1.5 hours 2.0 hours 3.0 hours 4.0 hours NOTES
RESISTANCE Width" Width" Width" Width" Width" Width"
RATING or Axis or Axis or Axis or Axis or Axis or Axis
Slab dist. Slab dist. Slab dist. Slab dist. Slab dist. Slab dist.
depth? (mm) depth? (mm) depth? (mm) depth? (mm) depth? (mm) depth? (mm)
(mm) (mm) (mm) (mm) (mm) (mm)
DOCUMENT, STANDARD OR CODE
100" 50 120" 60 160" 750 220" 90 280" 115 | normal-weight
80" 30 1207 40 160" 55 190" 70 260" 85 350" 90 1-way and 2-way
EN =200" 30 =250" 45 =300" 55 =410" 75 500" 85 simply supported
1992-1-2:2004 -
_Ribbed slabs . 1001' 40 1201{‘ 50 1601: 60 3107 75 45011 85 normal-weight
80" 25 120" 30 160" 40 190" 55 600 65 700" 75 1-way and 2-way
>200" 25 >260" 30 >300' 45 continuous
EN
1992-1-2:2004 1507 25 1807 30 2007 40 2007 50 2007 60 2007 75 normal-weight
-Flat slabs
EN ‘ ‘ ‘ ‘ normal-weight
1992-1-2:2004 607 25 802 35 100? 45 120? 55 1602 70 1757 80 1-way simply
-Solid slabs supported
ACI 216.1-07: Sil
2007 _ _ _ 28 _ 38 _ 44 _ 60 _ 59 iliceous,
unrestrained
-Floor slabs
ACI 216.1-07:
2007 - - - 19 - 19 - 19 - 19 - 19 Siliceous, restrained
-Floor slabs
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(a) Loading arrangement
(Fig. 2) Specimen details for slabs with five-11.1 mm diameter tendons
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(a) Loading arrangement
(Fig. 3) Specimen details for slabs with fifteen-6.35 mm diameter tendons
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(Table 2) Specimen strength and loading details

Slab Type Concrete cover, mm Concrete strength, | Number and size of | Applied load, P
MPa strands (kN)
NWSLAB1 254 375 5-11.1 mm 5.77
NWSLAB2 50.8 34.7 5-11.1 mm 435
NWSLAB3 76.2 437 5-11.1 mm 2.86
NWSLAB7 254 35.7 15-6.35 mm 11.43
NWSLAB8 50.8 53.3 15-6.35 mm 9.05
NWSLAB9 76.2 374 15-6.35 mm 6.7
1200 Time (minutes)
1100 J-I1SO 834 fire W‘ﬁ 500 20 40 60 80 100 120 110 1?0 1?0 20I0 220
1000 ﬁg‘;j,.ﬂ /M“wﬂ" . T T T T
900 s — X\ — 50 4 . & Test (NWSLABI)
800 E 00 ——SAFIR
08 / = -150 \
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5 60 ASTM E-119 & e \
E ol 2 o \
E- 400 / .g 350 \
o / H 400 \
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(Fig. 4) Temperature development of PC
slabs exposed to ASTM E 119 Time (minutes)
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