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Concrete and Granite Soil Concrete
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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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tth 53 7 TR A8 ZYzEgAdRY S WA SHE 4FUE, AN E 59 984 546
st A2 o7 FHL F 279 4F 2342 nuste] AFAE A4Y ABE ALE A4S FFES AL
AEE ¥ BAs A 75 dEE Qg T2 FAE dwsty, 7HHAA AHEsr] He F4 2 274 E
FxE 2 24A L] 7ZARE FH3= HAo] Stk FAENNA PP AR 4ol 7SS PP AR
AA s A3 Tt HER SHEIF A E Ao E B 4F5AEe] A, §}7JE€—ELFJE—E ZIE
FEC] 9% ~71% BEE FZEJTE PP AT EHF0] T7HEFE AT FHH R FoAEE 7] Yetuth
oA Ay YE FABEE FAYE AL 68%~67% Y= UERLTE PP RS 5’—33151% SPEE
YENA EYFS TTHZTFE AFAET Ahde 202 Yeigth 183 A ES) sPFET IR E £
AAFE Y8 AFAE7E S8k AR Yesth ojge ARES FA8 HEE Y T E YA
o] PPAE £Yste] AT 72 2 E Be 24 #HE AR &8st Fx2E9 HAd o¢ 3y
9 FEE Qs Bt uteke] WA A&} S AR AdH

TAol: HZAY, S, JFTE
1. M2 stal Slof, W& A7) st AFEAA e AMES BA
ok Aol t(Won ef al, 2002). &9 293} = S

79A s ol SUFHA A7k Ak dES FE] 9 Qsted AME EE SRR 5 Foll EYste] F2, &
gt A} FalE e =8 s "ok T o]k A A ARER B 3 59 AR ARSI, Ak
T A3 334 RS BeR ) $YE0] A= M D AARSY 5 ofg] fopoll A &83}7] 913 A7t
7HE g Al 1830 A5 Ao A S 5 9 A THJun, 2013: Kim ef al, 2010: Seo et al, 2000), 121
= =A% Folgk & & Atk 5¢] 118EA F &40t A AF5AY %> PP ARE 01%8}04 CSG
A7F 3 AjgolH, HAlh FA o]8-S e A7t Y (Cemented Sand and Gravel) AlFoll &3] TUE 2 &
A o]FAR I QiTh AAA FA B F e FE olE ol mE CSG AE] FAFMAA T, dFAE 2 A3
341 A el Lol A A Sk e =, Fgol 38l 540 Ast A7 AATH Yeon ef al, 2010: Kim ef al,
A AME 24 F e AHE 7HE0| o] &dle HIE, A} 2010). s&9 AAE EAA ] Mol AAXSAQ] &, A
AAER 9 52 Fo Bol ARHI Qlth && 248 2% ZA, 13, E2|ZZZ (Polypropylene, ©13 PPZ #71)
A2 AHESE7] 1 Arel ARl A Thefst o s A8t A 52 £YT A7 UATHSeo ef al, 2000: Sung ef al,
o= ”-‘Ol AT Aol F9 & R SFES A 2001).
IO 3 ARSAY, g B Slste A3 £ 2 dAve AES Soto B e AFAE Y,
afo] ARSI 1990L4tHT H JE T sPEd a3y SPEZITEd = 379 =2 A3 A7 A
ANHEES ZA3 Soil-ConcreteS L0 2 AM-3}7] A2H) ZYE AT 5 = SHES TY3Ith T3 HATIE
o1}, Soil-Concreted] AIFES FAAAMEEAS B, A B7Se PP Afre OiF-E Zol7t 45mm wFke] o, o
T 2 AwAEst 4E7w vl okabe, F9A A e Aol Zo)7t 45mm o)Al PP AR5 93l &=
A3} o] wo} A E Y073 glr} 183 Soil-Concrete 3, YSAL, AT 5 93F 54 s 7
) AFEEL AZ T A7to] 5E2W F49 EE= REAQ 113 YA AR Hat, FEAQl 9 B AZRFEHES AW
So] WA= TS U gtk o]H e UHEL e 313, g73Ed FHo] $48 PP AHS EYNAAN T4
9sle] AT E Sfolo] w4 H7lsIH ol So] A} o] 84S AT AR AR F e T 3
go] 7270 ujxg-g— Bpe = oy wak AE A & TFRES Ndsted 23 7128 FYol I 5Fo] 9tk
S8 A FE B 2 A4S Aol £ e A2
4 HAF=EA9 %* T 7FAAL AvH(Gopalaratnam and Shah, II. = 2 HHH
1987 Beaudoin, 1990). 1&jv AFFE9] H2 7Fsshd &
F Hol BHe Z]“‘Oﬂ*i gtolo] W4 E BF3 ZABEE 1. Al2ri2

o &8 735 AA o] oJF I, AlFAJo] Hojx FA| ¢} ¥
ARZ1Zke] F7Fsk, tiAl BAAA] FE0 8 oolo] WA E ARE- 1) zzA
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AR AN 5F Al A BAE A8

3, 7 BFEA Y 7H AGER AL 2P ES 28EH x&‘g—
28 89 Skl Qo] ZAE wigel] Hslth A=

3 ZzA ol ti e TR E-E0] 224 442 Table lﬂr

Figure 1 #2719 YEtEEo|r},

2) E
AePde A alEH AGelM HH e SHES 95mm
Zﬂi A7kEstd AFREIAN, AE BHS IE Yol gt
FGuingol 7 54 A Table 29 2oH, A7tE3t
§}7JE4 PEREIZEE Figure 29 2t
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AT SHA M Ao A A 7S FAE AR
HaL, AE e F AP dist FHNEEY =24
AL Table 3% 2tk A7HES #2 A ZHES 6~84F
oo I, 7t BFA| 9] 7MY AHFEE AN F2 IAY =
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 [2.5mmll.2mm|0.6mm|0.3mm|0.15mm| modulus

293 1.26 100 | 999 | 818 | 55.0 | 34.0 | 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

5 s
g w0 N
g o
é o
° =
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Figure 3. Gradation curve of coarse aggregate

UEE 715188 RAeE g Aol Ak Figue 3
& 39 YEEEon:

TollE AHE LESHIAMEE =) HARIA A4E
o7 224 Ad 9 88 A8 Table 49+ 2tk

5) Polypropylene fiber

ZAYES] FES} #E9¥A9 S3E f5te] U R
Aol A Ak Az PP A fAlES ARESEeH, PP A
o B84 EAo7E 7o) 45mm, A= 330N/mm’,
% 091ke/m’o]™, Table 59 23, Figure 4= PP 449] &
21=1

2 ::)E_lE |:|HoI-A-| |

w3 w3 S S8 A, F2 2A9) SIEE
AAZ ZPJE R Sto] ARSI Table 7l AHE-S = 8}
JE(Granite Soil) = Table 6] ZHZA] AL 2 Agsl=
SRS ot ZEAlY] 2 2EE T A, #F2 F

ke

N

Table 4. Chemical composition and physical properties of blast

70.0

80.0

furance cement (Unit: %)
Ca0 | Si0, | ALO; | MgO | Fe,05| SO L”rism‘)’r? Specific | Fineness
) | (%) | %) | (%) | (%) | (%) lg(%) gravity | (cm*/g)
4142 [ 3495 [ 1729 | 327 | 069 | 003 | 001 | 29 | 4900

50.0

20.0 =

Rercert of passind(%

30.0

20.0
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NN

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 rit;;r%ace Gravel Poly;;irgzrylene

GP 1 45 350 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, SBE, AMES] 2> FA ol PP A9 %= s

SRHIAE Sk WEtel e Infol 7t AR FS o
ste] stk MTEAE BAE B2 A2, F 24, A
HIE, PP AR EQ3 M8 £ 4e1d o) B2 27
o W) B2 Be) £ A} bl ol B
ol A% 5 Bl clFolAY % AR 22

3 fAgel mek ek FuAn 10 ggnes 2l =
g 2459 $UE 2 s EASNG,

)
AEAEAH L AP Al ztoll= KS F 240590 whe} A 2a)
=015 Imm7HA SAsATh FAAE
5ol A zHE=‘28° FT FAAZ AFsl] Ao EellA
WH AZA7NA F2 el 45A1E7] KS B 5533 6(A]
8719 5ol gske 158 o1de AR st o
T FAAY AT 7IFHe] Falo] dXFo] T AA o
A3 7IA RS 81, 3o FAIAY $4HE A ¥=

5
Sis
5 SR SR 7}0}04"? gt} dse Ve Sie 4=
%
i
o
Sl

%O}Eﬂ -rlﬁﬂ Eﬂ*
A+ Table 63 77, iﬂ
EY3 v A= Table 7JJr dgsy

l-J n

NFE KSol #40) whe} Aaadon sl Ak 33) gro] S7ho] mx 06£04MPa7t B s Atk 39
w2 ¥ Wgo = st 7HE& v & 015~034 MPa &7t HEE 5 I
P EER S5S Thete] FAIATE Ao 2g e wi7kA] 7}

1) £4=AY Ao, SAA L] FAAS o] HOB 35w A

ZY AL KS F 240200 wheh 7F wighe) B AWED  025mm7A $A3 AES Hastel AEsiglnh

= 543 g F SIH AE 100mm, CH A F 200mm, =]
00mme] 9% SHEZIZS ARgaom, oS SleiA 3) QRAE=AE
A& 16 mm, A°] 500 mmel Z&-= AHEsISiTh 2AES AT ARA AZS FE7AEA P AR Al A
1359 M 02 W, 7S ol&ate] 77 25314 FdsiAl 3 sdsHA AFEACH, FAAE FElA AHERYE A
il & EEE FAOE HHS] EofdeA ZAEES wH gt FAIAE AlES7] A EoA AU F& JHE GFA
F7] KS B 55339] 6(A13719] 5) el ste 157 o4
Table 6. Mix design of lblast furnace cement concretel reinforc}ed A0z Zalaont sl TAAY A slekme) ZAlo)
Pobpropfene e WM aajste) el V1A gpolek ek Al EE AL 3
Mix type | Sand Blai;‘;;f;ace Gravel POIYFf)ifserle“e HE A AEHCE A glo] st 7hetE AT}
07~14MPad) QAT W &T Z7151E2 sejof d} So
BCP 1 5 30 1093 0 N ;4 S ;0 Eiz EW: it:;
= O a4
BCP 2 s 0 109 ) 7}‘v‘ 0.49~098MPa AE7t H=5 A g _ﬁ+
BCP 3 s 0 109 5 g 7kt FAIAZE el Tad w7k Zisketith
BCP 4 5 350 1093 5 TAAY AEE T 3XF Y 2AHY AgE AEE
BCP 5 745 350 1003 7 02mm7HA SA38IAL, FAA Aole 204 o ALk
BCP 6 745 350 1093 9 emm7HA] SAste] detste] AAEeith Figure 5 17474
" BCP: Blast furnace cement concrete mixed with polypropylene fiber T A8 FA ot}
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Figure 5. Toughness test apparatus

. 23 2 o0&

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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2 x‘ = M A7l et GIFE AT, A A A ¢}
% %038 9okS uh=rk(Hannat, 1978)= 2
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22 Fhael 29} 2aw 402 BRE, 197
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HHoR Qe AW, %ol Qo7 FHUEE F 2
S 27kl S, B9 A £WZ7h Zo1Erk(Ha and Yang,
200 7)) AFATHS fA AE e,

2. =Y

qxE 13 72 18. 35MPa§ ‘JrEP’L‘:‘r §‘r ETIZE
£ Zazed v QEEst 1esdas E98
IYES 59~T1% BE= zz*ﬂ‘;’it‘r SPFEZARE A
© SHIET I8 JBEE FIYERY SFEAA
< A3E vEth
Table 83} Figure 4014E A9 EUTo] Z71e A
4R dbde PR Uehinh ol Ak P 4
Z7V3tel| whe} A Eo] 307 489 A4
2 I3t} PP 449 REriEge] 339 W 4
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? 2 FREE,
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Compressive strength(Mpa)

15
: I I I
5
i 2 3 4 5 6

Mix type

unit: Mpa

Figure 7. Comparison of compressive strength by type
Legend: |l BCP GP
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o], Ao AEA 2 AR FAEA g Fa3 4T
& wetEs $R7F 92 (Beaudoin, 1990), AH9 Yo
PEAE F7tol pAE Gk IA] grhe 712 A+43

(Gopalaratnam and Shah, 1987) 9= f-AFeE A3HE et

PP A+ £9¢] 9147l nxl= 932 Table 83 Figure
8ollAl H upe} o] FIZES A gAF= 210~244MPa
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Figure 8. Comparison of tensile strength by type
Legend: il BCP GP
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