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Mechanical Properties of Polypropylene Fiber mixed in
Concrete and Granite Soil Concrete

Jun, Hyung-Soon

Professor, Dept. of Landscape Architecture, Sunchon National University

ABSTRACT

The study conducted an experiment in which residual aggregate and polypropylene fibers are mixed in concrete, and
an experiment in which granite and polypropylene fibers are mixed. Two types of experiments, in particular, changed the
amount of polypropylene fibers, and examined the mechanical properties of slump, compressive strength, tensile strength
and the like. To establish a light and easy-to-use material for landscape construction and packaging material development
by comparing two kinds of experimental results, comparing and analyzing residual aggregate as experimental materials
and materials using granite soil to prevent partial destruction due to cracks in drying shrinkage. The more the amount
of the PP fibers increases in concrete, the more the volume of the PP fibers increases, the less the slump is determined.
As a result of the compressive strength, the cast-down earth concrete is measured to be about 59% to 71% of the concrete
strength. As the amount of PP fibers mixed in increased, the compression strength showed a relative decrease. As a result
of tensile strength, it is found that the granite concrete is about 68-67% of concrete tensile strength. It was found that
the compression strength decreased as the amount of PP fibers mixed in concrete or fire-gant concrete was increased. Then,
when polypropylene fibers are mixed in the concrete and the concrete, it is found that tensile strength is increased. By
analyzing these results, a fixed amount of PP fiber is mixed in the concrete mixed with the granite soil and utilized for
various structures in the field of landscape construction or materials related to packaging, the prevention and improvement
effect of the structure is determined.
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STt 53] 7 TR 432 ZEZEHAARe] S WA SHE, UL, dFAE 59 94 5449
sl AAXHOE AT F /7Y A Z2HE vt A E AP ASE AR Ao SHES ARG
AEE ¥ At X 75 49 Qg F232 A& dwsty, 7MY ARsh] #s 4 £ 24 &
TxE 2 2R e 712AEE FEsteH F20] Atk A EA PP A#E] ol S E PP A
A T AAF) F7HE HEZ £HZ7F AR E AR A AR Ay, EZIEE 23 E
A2 59%~71% B EE S EATE PP AF] EYeFe] S7HETE YSAET JHAHOE FolEe A o] Uehsith
AAFES] A7 SPHE FAYEE ZAYE ALY 68%~67% JEE UEIHT PP A5 ZIZEY SPFEZA
ZEAA EYFE STHETE GFUET aske A0 E Ueiyth 18X FAYES SPEZIATEY EExE
TS SdsHH JAFAETE S7kete A0 E UelEth ol2ldt AdES B4 SFES TUT TATE 44
o] PPURE EUste] 2AROR 4% T2E EE TAT BAE AR BEIY F2EY A4 B 5
% FYE A% v wete WA AHEI} IS A0 Bt

FAo): EHINE, YFIE, IFYE
1. M2 atal Slol, Wlgg Azabr] Agt AFEAAN Y AR BA
2 ARt Won ef al, 2002). &9 23984 A T3S

73R SE ol SUFIA A7k e dE-S F57] 9 fete] AME ke EsRE 55 Fol £Yste] FAE, 2
ated A Hakde kg2 sl "ok &g ol §dhs A AA AEERE 9 3% 59 AN ARSI, oA
T A 213AQ AEE F2E k. $EEe] ARdhe M R ARS Y 5 o oA &3] g A7t
7P tiEA Q1 Z8 A AAES AN A 2 5 9 AATH(Jun, 2013: Kim ef al, 2010: Seo ef al, 2000). 121
T A} Folgk & QATh 59] AAFA F FEt Asd d154e %> PP ARE ol&d CSG
A7F sk A golm, A A ol &5 T A7t T (Cemented Sand and Gravel) A|Eell E43t] Y& 2 &
A o] FAX L QiTh AAgA AA B F e FE olE ol - CSG AFS FAFsNAM o, 453 2 A3
A AAE Aol M Adstr] 1%k v R, Fddl 38l 54 Ast A7 AATH Yeon ef al, 2010: Kim ef al,
A ARE S F Sl A E QIZEE] o) &ste BIYE, & 2010). w2 AAE TgA ] el AAXA & AA
AARRE B 5= 5ol gol AEY vk && 278 ¥4 ZA, 23, Z2)Z2F (Polypropylene, ©l3} PP #7])
AE ARE37] 91k Aok A thkst WHo R A8g A e 9T A7 UAATHSeo ef al, 20000 Sung ef al,
de wol AXTh dddle &9 & TR FAES ¥Ast 2001).

AR § ARSAY, AeE B st A3E E£F B oAdAres A9S Elo] 2B AFAE Y,
dto] ARGt 1990t SHE B sPFEC] VskAlG SPHETAEE 79 s g HAk A 7he gl
ANHEZ 3¢ Soil-Concreted L0 AHE-3}7] A1) BHE AT F A ES SYsIHT Tt A E
O, Soil-Concrete®] AMEFES AYANEEA A=, A7 B7}sk= PP At 4ol7t 45mm P|eke] o, o]
T 2 ARREsl & vl okstm, FaA gl ek AgelE Aol7h 45mm o’ PP A8 £5jste] £ 2 A
Agido] wop ANk E do 73 girk Z12]3 Soil-Concrete 3, IEAE, IRE T A B s 7
o AEEL AT F A7l BER 29 E= wpdel my YA AHSP) Wale, RRH 9 ¥ A25EFEE o)
So] WAlskE BES AU Ytk o2d dHEL AMaly) 8L SPIEC] F4o] 4% PP ARE THAAN 24A
9J5el ZAPES Sfolo] MAZT B BAY Fol g o LEAS AFshel AR AET 5 U T 3
o] 22M0] NS BU 2 otk wak AT A = TEREL relisr e /)2AR $gd 1 BH0] o,
Sy F2AQ Y M B A4S Al F Sle Fx
£ AHEAY EAE 7HAL JtHGopalaratnam and Shah, I A= U t‘_!,l-téll
1987: Beaudoin, 1990). 28y AFEES] HE2 7153y At
% Aoo] BHT AN dJolo} WAS BAT TANES | AlRKE
o] & ¢ Akl o H I, Alg/do] HolA FAM|S ¥
AV71Zko] S7ksku, WAl BAAA RS0 R dtolo] Hl4l & AHE- 1) &=A
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Table 1. Physical properties of sand
Specific | Absorption Seive analysis ratio (%) Fineness

gravity | ratio(%) |10mm| 5mm [2.5mm|1.2mm{0.6mm|0.3mm|0,15mm| modulus

2.60 1.07 100 | 985 91 | 65 | 34 | 20 | 37 288

100
. ‘ ;‘/ T
50 11

40

Percent of passing(%)

20

Diameter of particle(mm)

Figure 1. Gradation curve of sand

Table 2. Physical properties of granite soil

Specific| Absorption Seive analysis ratio (%) Fineness

gravity | ratio(%) |10mm | 5mm [2.5mml1L.2mm|0.6mm|0.3mm|0.15mm| modulus

293 1.26 100 | 999 | 818 | 550 | 340 | 120 | 36 3.14

100.0

90.0

80.0

Table 3. Physical properties of coarse aggregate

Specific | Gravel maxi- Sieve analysis ratio (%) Fineness
gravity | mum size(m) | 40mm | 25mm | 19mm | 10mm | NO, 4 | No, 8 | modulus
2.65 40.0 100 | 95.0 | 600 | 200 | 100 0 7.15
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Figure 3. Gradation curve of coarse aggregate

U8 7150|102 2T wF Aol Z
o 29 YEREEoIT,

A3l Figure 3

) ARE
B Aol AHEE YRS IARES S HARIA A
9 AEoR 24 47 9 S5 ARS Table 49 2h

5) Polypropylene fiber

ZAYNES AT FEUA Y SRS fste] sl R
At A AR A PP ARAIE S }% atleH, PP A
49 Bg3 EXoRE Zo] 45mm, IA7FE 330N/mm’,
= 091kg/m’e]®, Table 59} 23, Flgure 4= PP A9 &
ejolct,

2. Z32[E dietaA

i ghe Hejd s} S Slal] A, F& 2A9} SHEE
FUAZ ZSPYE R otof ARESFATE Table 7l AHEH = 3t
74 & (Granite Soil) & Table 6] ZH2A] Al &02 A Fe=
SPES % A Y2 LEE ST A, F2 F

Table 4. Chemical composition and physical properties of blast
furance cement (Unit: %)

Ca0 | Si0, | ALO; | MgO | Fe,05| SO L”rism‘)’r? Specific | Fineness
) | (%) | %) | (%) | (%) | (%) lg(%) gravity | (crr/g)

70.0

80.0

4142|3495 | 1729 | 327 | 069 | 0.03 0.01 2.90 4,900

50.0

20.0 =

Rercert of passind(%

30.0

20.0

NN

Ve

Table 5. Physical properties of polypropylene fiber
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Figure 2. Gradation curve of granite soil
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Ttem Length Density Tensile Melt point
(mm) (kg/m’) strength (C)
Polypropylene 45 091 330 N/mm?® | 160~165
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Table 7. Mix design of granite soil concrete reinforced polypropylene
fiber (Unit: kg/m®)
Mix type Gr;a()rjllite Bla(s:i rfgiace Gravel Poly;;irgsrylene

GP 1 745 350 1093 0
7 GP 2 745 350 1093 1
/ I - GP 3 745 350 1093 3
4 GP 4 745 350 1093 5
GP 5 745 350 1093 7
Figure 4. Polypropylene fiber GP 6 5 0 1093 9

" GP: Granite soil concrete mixed with polypropylene fiber
A, SAE, AMES] 2 FA o, PP A9 = sz
SFAAE 5 3 ° 1m’ } Zao
WEAAS Ssi MRl S o) 2 A FTEE W] ) ey wep ek uac, 10 BRI e &
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3. Alelgy
5 $8 SRR ook B 35S JHIE SEE UF
AL KSo A6 wak AAeton, A% Az 33 SHEY] F7hgo] Wx 06£04MPart HEE gtk o
whEgl Aalo] BFgre R 9Tk S7HEE wf % 015~034 MPa &7t HES s 94
& S 352 Thste] FAAZY el =g bzt 7t
1) €99 kAL, TAIAG] HHA L o] £O7 3FEst] Uk
SYZAFS KS F 2020 e} 7 el B34 AER]  025mm7A S4E ARE sl e,
< F9s & F StH A 100mm, L AF 200mm, E°]
00mme) ARY YT AGIQCH, TS A 3) QAFEA
15 16 mm, °] 500 mm?l &= AReisit FAUES QRA=AGE] A AL FAEAE AR A
1/31‘%54‘42§ W, e o8t 47 25314 wdsh I L At om, FAAE FEol AB28L FY
O ¥ 2ES FHLE AA] Eol2wA SAES wH & FAAE Adetr] Aol ZollA AW S8 FHE 4EHA
1471 KS B 55339 6(A1@71¢] 5+)l itAsk= 15 o]
Table 6. Mix design of lblast furnace cement concretel reim‘orczed Ao Zalaeth sl TAA Y AT slerHe] 2Alo)
polypropylene fiber (Unit: kg/m®) 0% ]8} o] TAo] A7)A) Skotok Bk AFIEEE TAA} 3
Mix type |  Sand Blai ;Z;r;ace Gravel Polyifsep;ﬂene AE g7iA] ASHLE $4 §lo] stss Ik =T
— — = — - 0.7~14MPa®] A3 vl &2 F7II=S sjofof UJE} s
TR - = 1 Z71e b £ 049~098MPa A7} HEE Q4w
s | - e . 3452 7Kl FAAE e 228 Bk sk
BCP 4 745 350 1093 5 A 1A A& %‘oo]'l?‘ 333 0&%‘!‘ 2A49 &S ;{6]13___]_1]:_
BCP 5 745 350 1093 7 02mm7H SASILL, FAA dole & o HUE
BCP 6 745 350 1093 9 2mm7HA] S8t} Hatste] 2SI Figure 5v A7
" BCP: Blast furnace cement concrete mixed with polypropylene fiber T A @%73 0] o}
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Table 8. Test results of blast furnace cement concrete and granite
Soil concrete

) Slumy Compressive Tensile strength

Mix type (cm)Io strengrt)h(MPa) (MPa) 8
1 BCP 35 26.32 2.10
GP 2.9 18.06 143
5 BCP 32 2613 2.16
GP 2.3 16.62 146
BCP 35 25.65 2.23
: GP 2.0 18.35 150
A BCP 34 25.69 2.28
GP 10 15.18 1.56
5 BCP 17 2343 2.37
GP 0.7 1453 1.62
6 BCP 09 19.49 244
GP 0.5 1372 1.64

Slump
II II II Il II =
1 2 3 4 5 6
Mix type
unit: cm

Figure 6. Comparison of test for slump of concrete by type
Legend: [l BCP GP
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SHZ 2= 09~35cme] MHIE Yo, SPIEE
A 2AYEY SHE A= 05~29me] WA= L}E}kk
oh AR 7) Z2IYENAY £8Z AFS AFEYUHH, A
FEF Y FAe) A0 AP FFE YA, Ak AL}
G73rlel CleiMe F2.3 = W=t Hannat, 1978)= 2
e & ATk TAES} PIE FA2|ECM PP
o EiFOl TS UL adhe AYE B 5
8l, i‘rc}E AR EE FAERY SH29| gade] E
ol B mlEEol ol EAHo] 9lo} 4
%4‘—'}04 Y2t Z4d AR AdHAt 2y

T3 ES} JHUE FAZES PP ARE TYsto] PP 4
%C\’J o] Wste] W GF7Ee] HAE FA S Hokrh
Y= o] Axl= Table 83 Figure 7914 B& A3} 7o) ¢
A= FAYEE 1949~26.32MPacl Y, SHIE &
AMe 13, 72~1835MPaZ YElsth sIEZAZE
e} HWH P LREYIE YT =

AYEL] 59~71% =R SHHA FEZIAL E AH-
He SIET 39EC] dEE ZAERT FEAEA
w2 A3E YeRTh

Table 83} Figure 490415 449 E91%0] 2748 3%, &
AEE UASE 2OR ehinh o Aske PP 4
27Kl e} maelee) £gEe Aol A4
2 Qlste] PP 419 BEgEste) 239 WAt 4

a 2 i 3991 Bg02 A} A Se2
BP9, A6 £9%0 Wl B2 nAgIe) S7he)

ch
e B4R YR 440 A02 BUSY, U5
% 4

M HT o
o o i

Fo EAS AR B2A, 459

Compressive strength(Mpa)

20
15
E I I I
5
2 3 a 5 5

Mix type

unit: Mpa

Figure 7. Comparison of compressive strength by type
Legend: |l BCP GP
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Figure 8. Comparison of tensile strength by type

Legend: i BCP
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