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A Study on the Dynamic Properties of Cement Mortar with Recycled PET Fiber
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Abstract

In this study we intended to investigate properties of cement mortar with recycled PET fiber, PE fiber, and PP fiber such as slump flow,

compressive strength, tensile strength, and flexural strength.

As results of experiment, several properties of specimen with recycled PET fiber were little low comparing those of specimen with PE fiber

and PP fiber. But if we see from point of economy and recycle of industrial wastes, it has enough reason to be used. Compressive strength of

specimen with recycled PET fiber at 56 days was about 10% higher, but tensile strength and flexural strength were lower than that of

no-fiber.
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I 1. Properties of cement.

) Initial Final Strength
Blaine . .
setting | setting 3 days 7 days 28 days
(cm2/g) .
{(minutes) | (hours) | (kgf/cm2) | (kgf/cm?2) | (kgf/cm2)
3,400 230 6.5 230 300 410

2 Ao Ab&gE AHFA| = ¥ Fe] 2.55¢0 KS L 5100 T4
WMEAE AYE EF =AY FEAN EEAS A
std o, 0 Eeld AAL of & 29 o)

I 2. Properties of fine aggregates.
Unit Water
. . Pore | Percentage | _.
volume | Specific | absorption ] Fineness
. . . ratio | of absolute
weight | gravity ratio modulus
(%) | volume(%)

(kg/m3) (%)

1,535 2.55 1.14 38.7 61.3 2.15
3) At &
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I 4. Properties of super plasticizer.

. o Specific
Type Color |Main component | Toxicity .
gravity
. Dark Naphthalene
Solution none | 1.20x0.02
brown sulphonate
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ALRl 2. Attached fber in cement matrix.

¥ 5. Properties of recycled PET fiber.

Item |Regulation | Result Item |Regulation| Result
Specific ASTM Melting ASTM .
. 1.38 . ) 254C
gravity D 1505 point E 794
) . ASTM 0.57 . KS
Viscosity Elongation 586.2%
D 4603 | df/g K 0327
Young's KS 9.4
20% NaOH| 1.2%
modulus | K 0327 | X107
. Water General
Chemical i
. 20% HCl | 0.5% [absorption test 31.3%
resistance i
ratio method
Tensile KS
20%CaCl2 | 0.8% 240 g
strength | K 0327
# Chemical resistance is measured by weight loss during
72 hours in each solution after cleaned by water and
absolutely dried at 100+ 10°C.
AFAL 12 ARl 2= Zbz Azl &u]4(SEM ¢ Scanning

Electron Microscope) 2.2 3000v] 2o 3}o} 2ed 3l #|PETA %
FaF A 560 HAPETA R AlWE v|EG2 Yol A9
FaAdgez "]"“15“—‘33"“ 48 F A AAew o
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(2) ZelolAe|Adfe Eelzadadf

7t A9 Aol #7]%= PEMR7L 1/2inch,
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Aol wf$ $-gate] Z2ES] EYA Aol S5t

ARzl 33k abAl 4 zbZb A& el (SEM o Scanning
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AFEl 3. Attached PE fiber in cement matrix.

H 3. Properties of siica fume.

Chemical components(%)

Physical properties

. Specific Blaine Particle size
Si02 Al203 Fe203 CaO Ignition loss )
gravity (cm2/g) (average)
92.5 1.68 2.51 0.556 0.31 2.21 263,000 1.36 12
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AR 4. Attached PP fioer in cement matrix.
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I 6. Properties of PE fber & PP fber.

Properties PE fiber PP fiber
Specific gravity 1.34 0.91
Tensile Force 65~160KSI B0~ 100KSI
Young's modulus 1,500KSI 500KSI
Melting point 490~500 °F 320~340 °F
Melting index -100~440 °F -100~300 °F
Fire point 1,100 °F 1,100 °F
Acid resistance Exist Exist
Fire resistance Exist Exist
Alkali resistance Exist Exist
Thermal
conductivity Low Low
Electrical
conductivity Low Low
Dispersion Exellent Normal
Cement cohesion Good Excellent

22 Hy g A&

no-fiberst AFEZAZ FHPETA R, 222 713 AF A
F¢l PEA+9t PPA 5 AFEatdon, wigals Z2EHAA
71 ol AHEEE FFFUE 129 1138 A4

agla, dujalgle] Aafe] &ate] 1:2elE EAWEY]
45%%, 130 = BA| 9 EN] 55%F 27 A 4stgr)

Afedades 712 d3daed Az ARgAege
0.9kg/m3e} |2k, A7 ERE S steln AR S FAS
1337 fste] AAbEke] 2wiel 18kg/m3%E AR ,E A
st

g9, 22Ee] ujxs} detoz AzsEL 10% AHE
A s onl, BAWMEY 35%2 stgT, ¢ EAlwl Eul)

E FEAAE Baslr] S8 M A E AE
Z% v 14%2 &8k

a8l dHEyge NE A7dge) AxAe] AHAE

v

SPETH 5

U ANER

22l 0.9kg/m3%HE &8st

olo] w2

83t Zot.

v
K
i

EEERL VR

I 7. Experimental factors of this study.
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. Cc:S Inputted
) Species of ]
Admixture Fiber & weight
! W/C(wt%) |(kg/m3)
no-fiber (A)
PET 1/2
Non-Silica .
inch(a) 1:2,45 ()
Fume
Factor PET 3/4
(nul}) . 0.9(1)
& inch(b) 1:3,55(3) 18(2)
symbol | PE 12 ’
Silica Fume .
) inch(PE) |1 : 3, 35 (S)
PP 3/4
inch(PP)
level 2 5 3 2
H 8. Mix proportion of cement mortar
Mix by weight(kg/m3)
Specime Cs Ww/C Silica Fibe
n (wt%) |Cement|Sand [Water| Fum | SP
. r
A-2-0 | 0
a-2-1 0.9
a-2-2 18
b-2-1 0.9
b-22 |1:2| 45 | 649 [1298) 292 | - | - [18
PE-2-1 109
PE-2-2 | 1.8
PP-2-1 0.9
PP-2-2 18
A-3-0 0
a-3-1 09
a-3-2 1.8
b-3-1 1 0.9
b-3-2 {1 :3]| 55 523 1569 288 | - - |18
PE-3-1 | 09
PE-3-2 1 1.8
PP-3-1 109
PP-3-2 1.8
SA-3-0 0
Sa-3-1 65109
Sb-3-1 |1 : 3] 35 470.7 {1569| 183 |52.3 0.9
SPE-3-1 ® Tog
SPP-3-1 (09
34943 ¢ 1%
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I 9. Experimental resutts of cement mortar specimens.

Slump | compressive Strength(kgf/cm2) Tensile Strength(kgf/cm2) Flexural Strength(kgf/cm?2)
Specimen Flow
(cm) 7 days | 28 days | 56 days | 7 days | 28 days | 56 days | 7 days | 28 days | 56 days
A-2-0 20.6 254 398 474 17.9 222 37.8 62.7 77.1 87.4
a-2-1 19.7 264 408 486 23.0 28.3 323 63.5 81.1 84.6
a-2-2 19.5 288 443 517 26.0 30.6 332 69.0 88.1 920
b-2-1 19.5 262 430 515 244 24.6 28.7 65.2 79.9 93.1
b-2-2 18.7 290 441 473 24.8 26.4 429 66.2 76.2 91.1
PE-2-1 20.0 290 451 549 24.9 28.0 374 714 75.8 89.6
PE-2-2 19.4 319 434 555 17.1 26.0 36.8 72.7 82.3 95.6
PP-2-1 19.0 257 410 432 20.8 224 36.6 62.0 75.8 89.6
PP-2-2 18.5 243 382 411 27.7 29.5 38.7 63.4 74.5 81.3
A-3-0 14.2 169 216 306 18.3 20.6 31.6 459 47.0 53.1
a-3-1 13.6 195 248 346 114 16.6 27.8 48.4 48.9 50.2
a-3-2 124 185 240 329 16.4 17.3 28.7 48.4 53.5 54.4
b-3-1 12.9 181 225 283 17.5 18.5 28.0 435 50.8 54.4
b-3-2 12.3 203 244 334 17.1 18.1 329 41.5 48.6 51.4
PE-3-1 136 207 249 323 16.4 249 29.9 50.0 52.3 63.2
PE-3-2 12.3 177 254 297 15.9 23.8 27.0 46.2 50.9 63.8
PP-3-1 13.0 165 248 255 6.5 159 22.9 436 51.2 61.8
PP-3-2 12.9 175 230 261 10.0 20.5 23.6 427 55.9 64.0
SA-3-0 - 285 371 - 25.2 31.1 - 73.2 97.9 -
Sa-3-1 - 319 457 - 274 339 - 60.6 95.0 -
Sb-3-1 - 287 460 - 31.0 34.0 - 62.0 88.0 -
SPE-3-1 - 317 465 - 30.0 371 - 60.0 80.6 -
SPP-3-1 - 280 463 - 30.0 375 - 62.3 79.2 -
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1% 11. Tensle strength change of cement mortar
(Inputted length of fiber 3/4inch).
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2! 13, Flexural strength change of cement mortar
(Inputted weight of fiber 0.9kg/m3).
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12! 14, Flexural strength change of cement mortar
(Inputted weight of fiber 1.8kg/m3).
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2l 15. Flexural strength change of cement mortar
{(Inputted length of fiber 1/2inch).
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2! 16. Flexural strength change of cement mortar
(Inputted length of fiber 3/4inch).
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3! 17. Strength change of cement mortar(C:S=1:3)

Compressve sreng'nikgticd

0
w 7 7]
= & e}
i & ™
¢ : ‘
i - L
Specimen
50 100
0
§40
T
£ =)
930 I~
3 £"
z 2
‘520’. .............................. ZLY
2 ¢
o o
© 2
° FH0 b
% g
510’, ..............................
= 40

—e— 7th day —ill— 28th day

0 30

12 w w W o0 w
I @ T > W o
1 ) m T ! m

w w ! w w U
) i w i 1

S RN 5 Iy - It

Specimen - Specrmen

T2l 18. Strength change of cement mortar
(inputted length of fiber 1/2inch, C:S 1:3)
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1% 19, Strength change of cement mortar
(Inputted length of fiber 3/4inch, C:S 1:3)
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