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Relation Between Water Content Ratio and Fire Performance of
Class 1 Structural Light Weight Aggregate Concrete
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Structural light weight aggregate concrete are made with both coarse and fine light weight aggregates, but it is common with the high
strength concrete to replace all or part with normal weight sand be called class 1 structural light weight aggregate concrete. Fire
resistance of structural light weight aggregate concrete are determined by properties of high water content ratio and explosive
spalling. Especially, structural light weight aggregate concrete is occurred serious fire performance deterioration by explosive spalling
stem from thermal stress and water vapor pressure. This study is concerned with experimentally investigating fire resistance of class 1
structural light weight concrete. From the test result, class 1 structural light weight concrete is happened explosive spalling. The
decrease of cross section caused by explosive spalling made sharp increasing gradient of inner temperature.
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Table 1. Criteria of fire resistance test

Fire test of concrete column

Non-load bearing condition

Load bearing condition

Japan Korea

Load Vertical load

Compressive strength -

60 N/mm’ exceed 50 N/mm’ Over

- Maximum axial deflection
(mm) < h/100
- Maximum axial deflection speed
(mm/min.) < 3 h/1,000
h : Initial height (mm)

Column

- Steel-concrete structure

- Steel-concrete structure
Average < 538C

i < T o
Maximum < 500 Maximum < 649°C

Heating condition

T=345logl0(8t+1)+20 T : Temperature,

t : Heating time (min.)
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Table 3. Mix proportions of concrete

Table 2. Properties of using materials

Ordinary portland cement
Density : 3.16 g/cm’
Blain surface area : 3,350 cmz/g

Cement C

River sand

Sand S Density : 2.60 g/cm’

Expanded shale

Density : 1.67 g/cm3

Water absorption ratio (24 h) :
Maximum size : 15 mm
Expanded shale

Density : 1.64 g/em’

Water absorption ratio (24 h) : 9.7 %
Maximum size : 15 mm
Expanded shale

Density : 0.90 g/cm3

Water absorption ratio (24 h) :
Maximum size : 15 mm

10.3 %

Light weight
aggregate

GL

s 11.9 %

Super
plasticizer

Poly carbonic acid

SP .
(AE water-reducing agent)

Table 30} 2L} ZAZIW=E32|EQ|H
2, SAHEH \% 35%2} 55%2 SIHOH
J|EC2 1ds AEESN S A2 Holditt 232|EQ =

100 ZAA NS AISSIHT, ARIES TETHE E2i5t0l

>
o
=
N 0
(@}
I+
w
(@}
3
3

1o
2 rjo un

Series A e Unit welght (kg/m3) SP (%) | Air content (%) | Slump (mm)
(%) (%) Water Cement Sand Aggregate
LWCGI-35 35 48.5 190 544 741 506 0.4 4.9 230
LWCGL1-35 35 48.5 190 544 741 497 0.6 5.6 210
SLWCI-35 35 48.5 190 544 741 273 0.6 5.0 220
LWCGI-55 55 53.5 190 344 901 506 0.6 4.8 180
LWCGL1-55 55 53.5 190 344 901 497 0.6 4.5 180

LWCG1-35 (S+G), LWCGLI-35 (S+G), SLWCI-35 (S+GS), LWCG1-55 (S+G), LWCGL1-55 (S+GL)
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Fig. 2. Compressive strength vs. water content ratio of specimen
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Fig. 3. Heat flux vs. Heating time of light weight aggregate concrete
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Fig. 4. Internal temperature of light weight aggregate concrete
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Fig. 5. Concrete surface after fire resistance test
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Table 4. Result of fire resistance test

LWCGI-35 LWCGLI-35 SLWC1-35 LWCGI1-55 LWCGLI-55
Compressive strength (N/mm”) 59 68 51 44 49
Uint weight (kg/m’) 2,030 1,929 1,896 1,967 1,942
Water content (%) 5.5 6.9 59 4.8 6.1 6.8 6.6
Explosive spalling or not O O - - O - -
Maximum temp. of main bar (C) 744 809 200 188 188 202 196
Maximum temp. of stirrup (C) 794 827 248 141 141 242 294
Heating time (min.) 35 45 60 35 45 60 60
120 1200
|| Aver.':ige depth WiC=35% WIC=35% Water content ratio
E 1o | I Maximum depth 1000 of the explosive spalling
= 2 50
_gl,. E o 69
2 5 600 e ® 61
3z g‘ 55
= ' S 400
200
LWCG1-35  LWCGLL-35  SLWCI-35  LWCGL-55 LWCGL1-55
Fig. 6. Spalling depth after fire resistance test 0 0 2'0 60 slo 1{;0 120

1200
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Fig. 7. Internal temperature of light weight aggregate concrete
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