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Temperature Strength of Sawdust-Mixing Concrete
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Abstract : Existing study for fire-resistant concrete has been done already. but it is not found out how the waste tyre
mixing concrete will be acted against fire. This waste tyre concrete molds under the condition of 07C, 200°C, 400,
600°C were heated in gas oven. It was worried about that they might be fractured down at about 800°C so that they
can not be tested.

compressive strength for the test molds are made with commercially used 180kg/cm’, 210kg/eny, 240kg/cm’, 270kg/em’
mixing saw dust with proportion such as 0.05%, 0.1%, 0.2%, 0.4%, 0.6%, 0.8%, 1.0%, 1.2%, 1.4%, 1.6%, 1.8%, 2.0%.
compressive strength at 200°C was approximately 20% from the original, while approximately 30% deoreased at 400C.
their results are not quite different from the normal concrete condition even though they contains saw dust in it. The
higher strength the concrete has, the less strength was decreased. There are almost no difference in strength under the
condition of less than 400°7C, but damage of concrete structure could be considerable large with more than 400C.
Key Words : fire resistant, fracture, gas oven, compressive strength, sawdust particle
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Fig. 1. Reduction in compressive strength of concrete heated
without application of load and then tested hot: average
initial strength of 28 MPa(4000psi)™.
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Table 1. Chemical property of cement
SiOz FezO; Ca0
211 | 29 | 625

SO,
22

ALO;3
6.5

componentsl ig-loss
ratio(%) | 1.0

MgO
3.3

Py

Table 2. Physical property of cement

L compressive strength
tting t
ity finess  koundne setting time (kgfom?)
2
& (em/g) | (%) | initial finishingj three | seven | 28
time | time | days | days | days
3.15 | 3410 0.08 4h 6h 201 | 290 | 400
2) F& A

FE TAE AV ABTACR HhH5 25mm
olatolv], Dl Al A M T} witeHa
o Fe 2AY BYE 4A% d=IHE e
£9} 2t

Table 3. Physical property of coarse aggregate

test items(physical test) ks value |test value
absolute dry gravity (KS F 2504) 250 o4 2.60
water-absorbing rate (KS F 2504) 3.0% o]&} 1.0%
soundness (KS F 2507) 120% ©)&} | 4.7%
worn rate (KS F 2508) 40.0% ©)3F | 26%
0.08mm seive-passed amount (KS F 2511) 1.0 % ©]3} | 0.7%
gradation-determining rate 550% ol | 57%
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Fig. 2. Sieve analysis of coarse aggregate
4) ZZA) Table 6. Chemical property of admixture
ARE3E AEA = Fera] BAgato g Aga items k.s value test value
14 Snmag 299, DA A2 ey L180:0.2 L2
FEwol sk A BoA 4 dE o e o7
L - ter-decreasing rate(%) 10% o]4 12.3%
= ot Hol HEhAIIT e
bleeding rate(%) 70% ©]3} 58.0%
air content(%) 715 +H3+0.5% 4.7%

Table 4. Physical property of fine aggregate

test items ks value | test value 7 HEu <z}
Hwa
finess mf)dulous 23 ~3,‘2 . 3.15 lﬂ]%ﬁﬂ' ‘?,,)X}—“—‘_'- Zﬂ Zﬂioﬂ}\‘] %ZH% 7}%3}-_‘1‘1 ‘E,‘T—‘%-
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water-absorbing rate (KS F 2504) 1.0%o) 3} 0.42% .
; S % 50%, Pl 30%, 2 Yol R, SEE Sl
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Table 7. Concrete mixing proportion

strength-slump| W/C C w G S ad. | total

180-15 64.7 | 284 | 184 | 921 900 | 1.23 | 2291

210-15 572 | 318 | 182 938 | 861 | 1.59 | 2297

240-15 523 1 344 | 180 | 942 | 838 | L.72 {2302

270-15 482 | 371 | 179 | 947 | 811 | 1.86 | 2308

(29 k)

Table 8. Saw-dust mixing proportion
0.05{0.1102({04(06[08]10]|12]14]16]18]20

180(1.142.29|4.58(9.16]13.74]18.32122.9127.49[32.07|36.6541.2345.82

210]1.14|2.29/4.59(9.18}13.78/18.37(22.97]27.56[32.15(36.7541.34:45.94

240(1.15|2.30{4.609.2013.81(18.41123.02[27.62{32.22(36.8341.43146.04

270(1.15|2.30/4.61|9.23{13.84(18.46[23.08[27.69{32.31{36.92(4 1.54146.16
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Fig. 3. Standards heating curve of fine resistance structure.
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Fig. 5. Inside of gas oven.
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Hisol Agp|Eo| S A| 23|t Table 10. Compressive strength at 400°C
ZbCAH
a4 180kg/em’ | 210kg/iem® | 240kgfem’ | 270kg/cm’
Table 9. Compressive strength at 200C 2004 2203 2294 2416
180kg/em® | 210kg/em’ | 240kglom® | 270kg/em’ 0.05% 1934 193.8 2244 2343
0.1% 151.4 155.7 172.1 224.8
2235 2386 2513 279.6
0.2% 1183 1354 1517 187.2
231.9 206.9 242.6 263.2
04% 110.9 1433 151 183.6
0.1% 186.1 181.6 193.8 2533
0.6% 85.2 113.8 118.8 127.7
0.2% 170.5 177.4 185.6 234
0.4% 1224 155.8 169.1 231.5 08% 776 858 1146 1298
0.6% 98.1 1447 1413 1729 10% 67.1 57.1 1053 124.1
0.8% 92.1 110.8 132.4 189.1 1.2% 504 62.5 764 97
1.0% 74.7 80.4 111.4 153.9 1.4% 482 435 331 722
1.2% 88.4 81.7 953 149.4 1.6% 729 139.7 85.9 35
1.4% 825 464 55 114.1 1.8% 84.5 90.9 71.1 63.8
1.6% 9.2 151.8 113.8 67.3 2.0% 96.3 795 40.1 40.1
1.8% 992 989 86.2 9.8 (29 ¢ kglem?)
2.0% 1182 854 56.7 919
(+9] : kglem’) eYRs
an
00 ASYE | =41 |
a0 — — 0 , ! 5~ 20 |
180kt . " . |~ 20kghar
0 ¢ —8—210kg/eat A
£ 240kg/ont X . L_Zmﬂ
0 | R 1%
s 10
100 [ —m——— e
£y
50
0
N 005% 010% 020 0Q40% 080% 08 100% 120% 1400 180% 180% 200%

N 005% 010% 020% 040% OB0% O080% 100% 120% 140% 180% 1B0% 200% Fjg_ 8. Compressive strengih curve of 4m°c_
Fig. 6. Compressive strength curve of 200C.

Fig. 7. Test molds at 200°C. ' Fig. 9. Test molds at 400C.
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Table 11. Compressive strength at 600C

strength
nhng\\ 180kg/em’ | 210kg/em’ | 240kglem’ | 270kg/om’
proportio!

Normal 183.3 180.4 2145 25.7
0.05% 163.2 177.7 181 216.8
0.1% 138.4 1442 1314 204.1
0.2% 1102 1286 124.1 170.4
0.4% 102.4 1184 1326 153
0.6% 55.9 107.2 1073 1139
0.8% 50.7 69 69.5 1144
1.0% 473 444 627 S 1178
1.2% 46.8 46.8 56.3 82.8
14% 49.9 23.7 30 54.8
1.6% 44.1 86.7 493 313
1.8% 736 543 43 417
2.0% 826 539 29.2 45.9

(291 : kg/em?)
gocEdT

N 005% QI0% 0% 040% 080% 080% 100% 120% 140% 160% 1H0% 200%

Fig. 10. Compressive strength curve of 600°C.
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N 0065% 010% 020% 040% 060% 080% 100% 120% 140% 160% 180% 200%

Fig. 12. Change varrying due to temperature of 180kg/cm2.
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210kg/ont

N 006% 010% 020% 040% 080% O0B0% 100% 120% 140% 150% 180% 200%

Fig. 13. Change varrying due to temperature of 210kg/one.

240kg/ent

=

N 005% 010% 020% 040% OF0% 0B0% 100% 120% 140% 160% 180% 200%

Fig. 14. Change varrying due to temperature of 24Okg/crn2.

270kg/cat

N 006% 010% 020% 040% O0B0% 080% 100% 120% 140% 160% 180% 200%

Fig. 15. Change varrying due to temperature of 270kg/cm2.
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