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A. Aka e’
ent of Building Technology 1
Umaru Fe]t:;:f:lrftf:lytechnic, Birnin Kebbi, Kebbi State, Nigeria
Waziri Uma

te deteriorates considerably when exposed to
Ordinary Pﬂrﬂ;-f;; environment such as fire or elevated temperature. The addition of

. es i : . R
cma{ﬁ :ﬂiﬂrﬁm‘s obtained from agrfcuiruraf and industrial uas@s 1o (_)PC concrete coul o
i formance in these environments. This paper investigated the effect of

mprove 1S per. _ _ Pt
iz 4 W) on the compressive strength of concrete when exposed to fire. This

ide Waste (C 2. This
Ez:b;f;fev::f by partially replacing OPC with 10 percent (2%) of CW 1o produce 150 x m

¥ 150 mm 30 concrete cubes. Sample of 100% OPC were also produced which w -u
the control. The quantities of cement, fine aggregate and coarse f:wegate used for @
research were obtained through absolute volume method of mix design. Water/cement (w/ )
ratio of 0.65 was adopted for the two specimens. The specimens produced were cur
ordinary water for 28 days after which they were heated in a furnace at varying
temperatures of 200, 300, 400, 600, and 800°C. Specimens were hear.ed for 2 hours at ea ]
testing temperature fo achieve the thermal steady state afier which their compressive

strengths were determined. It was found that after increase in compressive strength of the
control specimen up to 300°C, the concrete suffered severe loss in compressive strength
with further increase in temperatures up 10 800°C. However, the compressive stren, ri
the blended cement concrete increase with increase in temperature up to 500° f" "
decrease with further increase in temperatures. Replacement of OPC by 10% CW ine ’
concrete resistance to fire by 14% of OPC concrete. “axde
Keyword: Blended, Cement, Carbide, Concrete, Fire and Performance. xS

INTRODUCTION e

. = - " Lﬁ;?‘. ¥ -
Concrete is a construction material composed of Portland cement and water combined W ith s: &

crushed stone, or other inert material such as expanded slag or vermiculite (Orchard, 1 .t %
constituent of concrete is aggregate which may be natural (gravel or crushed rock with sand) ¢

=

(blast furnace slag, broken brick and steel shot). Another constituent is binder which se

= e
CL
- L B g e

the particles of aggregate to form concrete. Commonly used binder is the product of hydratic

»

which is the chemical reaction between cement and water (Orchard, 1973). Admixture may alse
concrete mixes to change some of its properties. CW in this study is the admixtures. i
ASTM C 260 defines the term admixture as a material other than water, aggregates, hydrauli

fiber reinforcement, used as an ingredient of a cementitious mixture to modify its freshly n nixes
hardened properties and that is added to the batch before or during its mixing. There are dif

admixtures. There are chemical admixtures which are materials that are added to the col
concrete mixture, in most cases, specified as a volume in relation to the mass of the cer
cementitious materials. The admixtures interact with the hydrating cementitious system by

chemical actions, modifying one or more of the properties of concrete in the fresh ’ﬁ

iqg;f ]
=

ASTM C 414 stated that chemical admixtures are used to enhance the properties of conerete
the plastic and hardened state. These properties may be modified to increase compressiv
strength at all ages, decrease permeability and improve durability, inhibit corrosion, fé€
accelerate or retard initial set, increase slump and workability, improve p o ability a
increase cement efficiency, and improve the economy of the mixture. m
frequently used to accelerate, retard, improve workability, reduce mmns requi
strength, improve durability, or alter other properties of the concrete. e
The air-entraining admixtures are primarily used to stabilize timy oie e 1=
mixing, and protect against damage from repeated freezing-and-thawing cycles - A
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confused with entrapped air.
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Physical Prﬂp; ;
Setting THRE, = rime of CW Concrete

= AT

rence on Sustainable Development

. Cnnfe h RSN ]
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T“EIE l";'SE“inE—EL ent (2) CW (2) Water Initial Setting Time Final § ; E
agh (mh)__ U _Time (hrg) |
800 0 Zal 2 5000 8
g 380 20 130 pE 225 3 630
10 - 360 40 134 2.50 1 3 u;_'-fﬁ"_ —
5 340 | 60 152 3.00 e
20 320 80 174 3.20 | N

As it can be observed in tab
CW replacement for both the initia

setting time.

le 3, the time required for CW/OPC past to harden increase with increase
| and final setting times. This shows that the CW has infl ,,

Soundness Test e
Table 2: Result of Soundness Test for CW Concrete : v} -
Carbide Content (%) Sample Sample : Average Value
A (mm) (mm) mm) 8

0 1.3 i 1.3 137 o

5 1.3 1.5 14 .
10 1.6 1.6 1.6
15 1.8 1.8 T 130

20 1.6 | 2.0 1.5 a8

The expansions of the specimens were less than 10 mm specified by BS 12:2: 19
cement and CW used for the research are of good quality. It was also clear that in
to increase in soundness of the pastes. For OPC withou
CW content there is an increase in soundness up 10 10%

crease in CW content &t
t CW, the expansion was 1.3 mm. With inc
replacement and then decrease with ac

L

=
&

increase in CW. 1 :
Workability Test 7
Table 3: Result of Workability Test for CW Concrete ] e
CW W/c Ratio Degree of Workabili I
Slump (mm) o Compacting Factor

0 0.65 8 Low 0.85488

5 0.65 7 Low __0.86

10 1 0.65 6 Low J 0.86

15 0.65 6 Low D87

20 0.65 4 Low | 0.88 SN

. R e .
* _ shea ranl

-

g slump test method shows that the slump was w&

]
" i 1

The result of workability test usin
this shows that the degree of workability was low. (ASTM 1881: Pa ;

factor test on the samples also indicates low workability (Orchard, 1973)*““;_"’?
samples fall between the range of 0.85 — 0.92 recommended by Orchardﬁl

concretes. %

3

o
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Table 4 Chemical Analysis of CW and OPC

Constituents T CW (%)
Calcium Oxide (Ca0O) 64.79
Silica Oxide (510,) 20.93
Aluminium Oxide (Al,O,) 4.40
Ferrous Oxide (Fe,0,) 349
Magnesium Oxide (MgO) 1.19
Sulphur Oxide (SO;) 2.10
Potassium Oxide (K,0) 0.13
LO.I1 2.70
Moisture Content 3.76
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Figure z.aﬁgr;}-ﬁph of the Cnm_presswe Strength of Specimens at Varying Temperatures cemett
g nd > illustrate the typical development of compressive strength for the control and blended ¢ e

concretes thermally treated at 200, 300, 400, 600, 500 and 800°C for 2 hours. It was Gbsﬂf“‘dm

;Ela‘ipfesswc strength of control specimen increased with temperature up to 300°C and then dccreﬁﬁ'_’pw, |
SU0'C. It was also observed that the compr ¢ 8

. essive strength of blended cement concrete inCreas o

tillifr.{z:;li,:iﬁgfmufr}: increased up to 500°C then f:lecrease as the temperature increased up 10 Slﬂﬂ'c’w
of un hydrated E;;%WE SII:EITEH] n the control specimen up to 300°C may be due to the addition®
cffect (Neville, 1981 ' fyains as a result of steam effect under the condition of so called internal AV,
S00°C may be,due 5 .th mlmicirease n compressive strength‘nf‘the blended cement concrete PSH
Which Sk ;E reaction of lhe admlxlure.(CW) with the free lime to produce mﬂ
whereas those of the blle::je;ystem. I'he compressive slrengthﬂnf tht.: control starter.! to
volume of CSH and CAH phases fommed o e po p e 00 C This PHS and and 0P
Ca (OH) , contents on o Dﬂdses formed In the blended cement concrete on the one han mat™® e

highor sohuis o gel-IikeT 1er hand relative to those developed in control specimen. Ceme
\ydration products, and lower crystallic Ca (OH) , contents has ™

~ 100 58
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