PISSN 1598-2033
elSSN 2233-5706

J. Korea Inst. Build, Constr. Vol, 19, No. 4 : 313-322 / Aug, 2019

https://doi.org/10,5345/JKIBC.2019.19 4 313 www jkibc.org

JIZTAVT EEHI0 W2 Y 2I2EQ BN X ZESN
B3 o7

The Study on the Physical and Strength Properties of Lightweight Concrete
by Replacement Ratio of Artificial Lightweight Aggregate

oM z £y ol & £ 49s=
Choi, Se-Jin** Kim, Do-Bin? Lee, Kyung-Su®> Kim, Young-Uk?
Professor, Department of Architectural Engineering, Wonkwang University, Iksan—Si, Iksan, 54538, Korea '
Graduate Student, Department of Architectural Engineering, Wonkwang University, Tksan-Si, Iksan, 54538, Korea

Abstract

This study is to compare and analyze the physical and strength properties of lightweight concrete using domestic
lightweight aggregate by replacement ratio of artificial lightweight fine and coarse aggregate after considering low
cement mixture and pre-wetting time. The slump, unit weight, compressive strength and split tensile strength of
lightweight concrete with domestic lightweight aggregate were measured. As test results, the slump of lightweight
concrete by replacement ratio of lightweight fine aggregate increased as the replacement ratio of lightweight fine
aggregate increased. The unit weight of lightweight concrete using 1009 of lightweight fine aggregate was about
10.4% lower than that of the lightweight concrete with natural sand. In addition, the unit weight of lightweight
concrete by replacement ratio of lightweight coarse aggregate increased with the increase of the ratio of LWG10(5~
10mm). The compressive strength of lightweight concrete with lightweight fine and coarse aggregate increased as the
replacement ratio of lightweight fine aggregate increased. The compressive strength of lightweight concrete with
natural sand and LWGI10 was 30 to 31MPa regardless of the replacement ratio of the lightweight coarse aggregate
after 7 days.

Keywords : low cement, artificial lightweight aggregate, lightweight concrete, unit weight, compressive strength

AoEAR BEFEANE ARSI ZEAE HARHE o]
B3t AR E 159} g3 A= AEEAE ARS)
2T A 7)o o] e 20, AUE B a1 2EAe] U e AAIE AREAE AMeSE Aue
TAYEFEES Aol FA S7IskAL glom ol w7t gaE 9ZFom LREW 9)on F3} ]I ESS
TEE ASS AN ¢ Qe AEEAEEREA Wl ACT 213[6] V1ol w2 AR =2 E(Lightweight
SF A7t s sl Qe 1-4], =y S3E & concrete, LWC)9] S22 AZAIZ AARHE o83t
FAA[5]ol A AABHL Q= HFEATES] THREE A== a8 E(Sand lightweight concrete, SLWC)
O ZEAe] U E= AAE HAIEARE AR AR

1. A

rh

Received : April 20, 2019

Revision received : June 10, 2019 %ELE]E(AH lightweight concrete, ALWC)E :rL*E‘Qi
Accepted = July 4 2019 - oleh. Aubalo R ABHRIAE HAHAY 24AE F
% Corresponding author : Choi, Se-Jin Mo = o u - o1 Hlos 5

[Tel: 82-63-850-6789, B-mail: cs2378@whku.ac.kr] TIOR3l TA Uiel] the] F=o] o weE

(©2019 The Korea Institute of Building Construction, All A= Zo] EXJolm RZ] JLRo] EAJA} olHsLA o] W5}
rights reserved.

313



The Study on the Physical and Strength Properties of Lightweight Concrete by Replacement Ratio of Artificial Lightweight Aggregate

off ofaff gto] HgH R olFsle AR UEA 2. A AF
HoR2A oA AR Aol 229 AdE AR et

[7]. wEbA ARG ST Al Aetet Zejgd o
& AL AEEEEA 23| B wigtaAE A9
she o] wizlsitial & 4= Qe 7|Ee]| Hatd 5
FEA ZARER} Ut FHES F= AATEAeL <l
387 aeaAE AR AEEAEE 15 Ui AT
ZA[8-10] HFZATE 2% diFt A= HH =
njofsh 53] ol AT dAlA = A 7iez
A ATEFEAE NEPNe=A 7|8 At E
ZrEAell wish iz e W2 7o FHEAE ©]
€2 5 Qe AR 0] 2dEA i drETiE B

a) Lightweight fine agg.
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S Table 1. Chemical composition of cementitious materials
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- . ; ast fumace slag
;g%k 5‘4 %*E—‘_g,—*é 1; ‘g‘ H]jl_ . 7‘515-%]_0 E/\ﬂ —%1:_7',: '—'—1LLH Zﬂ Components Unit Cement powder (BFS)
Aol e AREanlE B8 Sig A so. % 1743 6061
BE ARIBELAL Shet EeE 2 Aol 24 AO: ° o0 1998
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Table 2. Physical properties of aggregate
Surface dry density Oven dry density Water absorption ratio Unit weight
Type FM (glem) (gfem) (%) (ke/ £)
NS (Natural sand) 289 260 1.00 1427
o LS (5mm) 461 177 163 8.71 1010
La'gg‘r‘gggg‘ LWG"10(5~ 10mm) 59 143 132 808 974
LWG"20(10~20mm) 6.94 143 1.32 8.08 862
= LS : Lightweight sand = LWG : Lightweight gravel
Table 3. Sieve analysis of aggregate
Type Passing ratio (%)
Sieve size (mm) 40 20~40 10~20 5~10 25~5 12~25 06~12 0.3~0.6 0.15~03
Standard 100 90~100 20~55 0~10 0~5 - - - -
Coarse aggregate LWG10 100 100 94.15 9.55 0 - - - -
LWG20 100 88.85 16.70 0.20 0 - - - -
Standard - - 100 95~100 80~100 50~85 25~60 10~30 2~10
Fine _ _
aggregate NS 100 99.60 88.40 66.00 39.60 15.60 2.00
LS - - 100 98.80 38.00 2.00 0.40 0 0
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Table 4. Mix proportions and test plan

W/B S/a  Pre-wetting BFS

Replacement ratio (%)

Series Mix (%) %) time (hn) (%) NS LS LWGI0 LWG20 Test item
L.S80-24h 24 20 80
L.S80-48h 48 20 80 [Mortar]
L.S80-72h 72 20 80
' lsiooem 0 T 24 % - 100 ) - Flow {mm)
LS100-48h 48 B 100 - Compressive strength (MPa)
LS100-72h 72 - 100
LS-0 100 0
LS-25 75 25
Il LS-50 40 42 48 60 50 50 50 50
LS-75 25 75 [Concrete]
LS-100 0 100 - Sump (mm)
LWG10-0 0 100 - Unit Weight (ke/4)
- Compressive strength (MPa)
Il LWG10-25 40 42 48 60 100 - 25 75 Split tensile strength (MPa)
LWG10-50 50 50
LWG10-75 75 25
LWG10-100 100 0
BFRIANE AR gAY ES vigt A Al A P Serles I E Series I 9] 79 AAMIE Z4+¢]
FAoaAe A7|E ategt Ak Sqto] adk Zloewr  E uig 54 9 PCAlEOAY A8/ Leste] 40T
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48 9 7oA7E0 2 WSIAT] B Zh uigke] 9EA Wl e e 9 2Rl KS F 2402[19] 2462[20],

3= B7I5I3A Series Hh A 9 FeEAE B
?_]oﬁam—xﬂg /\]—.Q_‘é‘]— | iﬂa]l‘:’ 24_01] d]t:kgh HH
o R HgFa22AY - éx}au ofuj S F5t
o] LWG10 ¥ LWG20 A1) &3H1e-S 5:58 1AA7]
5 AZEAE 0, 25, 50, 75, 100% S35t vjigle) st
o] 8=A ook W e 59 )3 745—5—}011—,}
Series 2] 7% ZAEA= HARZA S A3t Foz

AZA LWG10 9 LWG209] a3ule-e 747} o.1oo,
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1:0
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2405[21] 2 2423[22] 140l <=ste] Al AASFATE

(Table 5).
Table 5. Measurement items

Mixture [tems Standard
Flow KS L 5105

Mortar )
Compressive strength KS L 5105
Slump KS F 2402
Unit weight KS F 2462

Concrete )
Compressive strength KS F 2405
Split tensile strength KS F 2423
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