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A study of compressive and splitting tensile strength of autoclaved aerated concrete

(AAC) mixed perlite and synthetic fiber subjected to elevated temperatures
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Abstract

In this study, the compressive and splitting tensile strength behavior of fiber reinforced concrete
mixed perlite after subjected to fire in different temperatures was investigated. The dosages of fiber were
at 0.5%, 1.0%, 1.5% and 2.0% by volume fractions. The synthetic fiber type Polypropylene (PPFRC) was
used as fiber reinforcement in specimens. The specimens in form of cylindrical with dimension of 10x20
cm. were cast and cured in water before specimens were subjected to test. Prior to the compressive and
splitting tensile strength test, the specimens were subjected to high temperature according to the
ISO/TR834 standard up to 100°C, 200°C 400°C, 800°C and 1000°C. Results indicated that the effect of
high temperature on the compressive and splitting tensile behaviour of concrete mixed with PPFRC
depended strongly on the level of temperature, and the type and the content of fiber when sand were
replaced with perlite. At 100°C, all FRCs seemed to exhibit better strength when compared with non-fired
specimens. However, after 400°C, significant strength drop was found especially in both compressive and

splitting tensile strength specimens regardless the content of fiber and perite.
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212 auaul AUMINNVDIAOUNIA (Physical Properties of Concrete)
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23 neunIanalauly (Fiber Reinforced Concrete)
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Gule | udmud | wse | mesled | Fy ih Plastic
Designation | (ova2) | (Gevaz) | (Gevaz) | Fovaz) | Govaz) | (Fowas) fiber
kg/m3
PPFRC-0.5 0.5 360 864 0 1044 155 4.55
PPFRC-1.0 1.0 360 864 0 1044 155 9.10
PPFRC-1.5 1.5 360 864 0 1044 155 13.65
PPFRC-2.0 2.0 360 864 0 1044 155 18.2
PPFRC-0.5 0.5 360 864 15 1044 155 4.55
PPFRC-1.0 1.0 360 864 15 1044 155 9.10
PPFRC-1.5 1.5 360 864 15 1044 155 13.65
PPFRC-2.0 2.0 360 864 15 1044 155 18.2
PPFRC-0.5 0.5 360 864 20 1044 155 455
PPFRC-1.0 1.0 360 864 20 1044 155 9.10
PPFRC-1.5 1.5 360 864 20 1044 155 13.65
PPFRC-2.0 2.0 360 864 20 1044 155 18.2
PPFRC-0.5 0.5 360 864 30 1044 155 455
PPFRC-1.0 1.0 360 864 30 1044 155 9.10
PPFRC-1.5 1.5 360 864 30 1044 155 13.65
PPFRC-2.0 2.0 360 864 30 1044 155 18.2
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ASTM C496/C496M-11 (Standard Test Method for Splitting Tensile Strength of Cylindrical
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M13197 3-3 51902DIATIUIUAIENUAZNTNAT O

Fire Temperature ("C)

Type of Specimens Number of specimen Total
Unheated 100°C | 200°C | 400°C | 800°C | 1000°C
Perlite (0%)
Control mix 3 3 3 3 3 3 18
PPFRC-0.5 3 3 3 3 3 3 18
PPFRC-1.0 3 3 3 3 3 3 18
PPFRC-1.5 3 3 3 3 3 3 18
PPFRC-2.0 3 3 3 3 3 3 18
Perlite (15%)
Control mix 3 3 3 3 3 3 18
PPFRC-0.5 3 3 3 3 3 3 18
PPFRC-1.0 3 3 3 3 3 3 18
PPFRC-1.5 3 3 3 3 3 3 18
PPFRC-2.0 3 3 3 3 3 3 18
Perlite (20%)
Control mix 3 3 3 3 3 3 18
PPFRC-0.5 3 3 3 3 3 3 18
PPFRC-1.0 3 3 3 3 3 3 18
PPFRC-1.5 3 3 3 3 3 3 18
PPFRC-2.0 3 3 3 3 3 3 18
Perlite (30%)

v 3 3 3 3 3 3 18
PPFRC-0.5 3 3 3 3 3 3 18
PPFRC-1.0 3 3 3 3 3 3 18
PPFRC-1.5 3 3 3 3 3 3 18
PPFRC-2.0 3 3 3 3 3 3 18

26




UNN 4

av a d
HaN1IIVYUATNIAUAIICHING

j‘ A dy J =2 o a 4 ~ o
Twior luuni 4 3 9gnande samInageusINNIMIAATIzHISTouney AUTNUA

a = 4 J Y A [ ! v
L%Qﬂﬁﬂ]@ﬁﬂﬂuﬂﬁﬁWﬁﬁJL‘W’E)'illamlamﬁuﬁlﬁlﬂGIN‘IEMWmﬂu NDULASUANINTITIN

41 WYANIINMIFUNSIBANATUTIAWVUMITAVDI PPFRC NOUNIIIN

W W

o (Y} a o d a
411  MaSuNI0AVBINUNIANANITUENAaANTUATIZY YA PPFRC

o o J 1 @ =2 A a2 4 14
q51']JLL‘].I?J?‘I’J"Illﬁ"lJ‘W'Ll‘ﬁi$‘1’i’J"I\1L!,§\1E’J$"] LLiQﬂQLL‘]J‘]JNWGBﬂLLﬁ8']J51Hm6IJi’NLW’E)5l1EWI§]”Iﬂ

9 A

=1 =1 v £ o ] AA A 14 Y
maya“lumwm 4-1 LIAZATITNINN 4-1 WUN “])'HGI’JGEINVIQET’E]‘UVIN‘]Jiiﬂml“ll‘lf]iulﬁﬁﬁﬂﬁlag 0 ua

Y
[

o @ o A Y 2 @ [ S A Y A Y 1o o o [ =S
N1 Qiﬂlliﬂﬂﬂﬂiﬂmﬂﬂﬁﬂ“L!Ulll’ﬂi)zll‘ﬂ‘ill1mlﬁu1&n1ﬂ‘ﬁi®u@ﬂ UANTANTULIIDAUDITU

v ) A dy

1 2 4 = J J Aa J
’J’EJEﬂ\‘]‘ﬂﬂﬁ’é]‘Uﬁ]%flﬂ’ﬂﬂJL!@]ﬂ@NiﬂﬂﬁuLﬁﬂﬂthﬂ!LWﬂillamWN"Uu AMNHANTITNAADINDIN

v A&

[ @ @ 2 o ] S A 2 4 J s A X ] <
[ \‘]iUlli\1’8']G]GU’E']\‘]“D'HGI’J’E]EJN‘1/1ﬂﬁﬂ'ﬂuuLWNﬂdjuLﬁﬂlﬁiﬂﬂ‘l"Uﬂ\HW@illﬁ@LWll"lJu ’EJEINU],‘iﬂGﬂlI
1 o @ w o A A 2 Y A dg! 1A 9 o v w o ay
ﬂ1ﬂ1€‘NiUlliﬁﬁ)ﬂﬂ$LW1IL1I’E]']J‘iiﬂﬂllﬁuclmwuﬂluuli]mui@Ela$ 0.5 NIANTUUIIDAVDIBU
@ ] ] I~ dg! [N =Y 9 d' Qy @ ] d'
@]’J’EJElN‘ﬂﬂﬁ’é]“]J%$GIﬂ'ﬁ\i@ElN‘i’JﬂLi’Jﬂlu@gﬂﬂﬂih1ﬂ!ﬂlﬂﬁlﬁu1&lﬂN’dll FUAIDIWNNATDUNNTY
Y v Y1 o o = Ay ¥
lﬁuﬁlﬂiﬂﬁlﬁg 2.0 %lemmawmﬂmmquﬂ IDIININRIBYRE 1.0 HarIeyas 0.5

ANAIN

0.0% E10.5% 1.0% £11.5% H2.0%

th
]

Sy
|

-
b

[ ]
I

—
|

Compressive strength (N/mmz)
W

0

0 15 20 30
Perite content (%0)

MUN 4-1 Massuusadanounia weuduls PPERC

27



d' 0o @ w [ = (= = 4 o 9
M1319N 4-1 NATULIIDALUATUITIAILUUNIY N eumﬂauﬂmwﬁmwm”lammxmuiﬂ PP

Mix Applied Control mix Concrete mixed perlite
(% fiber) temperature 15% replacement 20% replacement 30% replacement
(OC) Compressive | Splitting | Compressive | Splitting | Compressive | Splitting | Compressive Splitting
strength strength strength strength strength strength strength strength
(N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz) (N/mmz)
0 Unheated 1.26 0.82 4.14 2.40 4.12 2.39 4.05 2.43
100 1.33 0.87 4.16 241 432 2.59 445 2.58
200 1.33 0.86 3.92 2.35 4.13 2.39 4.17 242
400 1.27 0.82 3.52 2.04 3.74 2.17 3.84 2.23
800 0.20 0.13 0.15 0.09 0.14 0.08 0.20 0.12
1,000 0.19 0.12 0.14 0.08 0.13 0.07 0.15 0.09
0.5 Unheated 1.27 0.81 423 2.54 4.42 2.56 4.62 2.68
100 1.39 0.90 4.40 2.55 4.64 2.69 4.74 2.84
200 1.36 0.87 4.16 241 4.48 2.60 4.38 2.54
400 1.29 0.84 3.36 1.95 3.52 2.04 3.94 2.28
800 0.22 0.14 0.17 0.10 0.13 0.07 0.14 0.08
1,000 0.21 0.14 0.16 0.09 0.11 0.06 0.13 0.07
1.0 Unheated 1.25 0.81 3.86 2.24 3.98 2.39 4.17 2.42
100 1.36 0.88 3.12 1.81 4.16 2.41 433 2.51
200 1.34 0.87 2.88 1.73 3.76 2.18 4.18 242
400 1.28 0.83 2.64 .53 3.28 1.97 3.44 2.00
800 0.21 0.13 0.14 0.08 0.14 0.08 0.14 0.08
1,000 0.20 0.13 0.14 0.08 0.14 0.08 0.15 0.09
1.5 Unheated 1.23 0.79 3.31 1.99 3.70 2.15 3.82 2.21
100 1.33 0.86 3.04 1.76 3.92 2.27 4.08 2.37
200 1.32 0.85 2.56 1.48 3.36 1.95 3.60 2.16
400 1.29 0.84 2.32 1.35 3.04 1.76 3.12 1.81
800 0.21 0.13 0.14 0.08 0.15 0.09 0.16 0.09
1,000 0.19 0.12 0.13 0.07 0.14 0.08 0.14 0.08
2 Unheated 1.20 0.78 2.82 1.64 3.47 2.01 3.30 1.98
100 1.29 0.83 2.64 1.58 3.28 1.97 3.60 2.16
200 1.29 0.84 2.24 1.30 3.04 1.76 3.28 1.90
400 1.27 0.83 2.16 1.25 2.56 1.48 2.88 1.67
800 0.19 0.13 0.15 0.09 0.15 0.09 0.15 0.09
1,000 0.17 0.11 0.13 0.07 0.13 0.07 0.09 0.05
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