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Effect of Characteristics of Particle Group of
Lightweight
Properties of Lightweight Concrete

Aggregate on  Mechanical
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(1. Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education., Tongji University, Shanghai 200092, China; 2.
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Abstract. Digital image processing was used to measure the
characteristics of particle group of lightweight aggregate, and
multiple parameters were adapted to characterize the
characteristic sizes. The effect of characteristics of particle
group of lightweight aggregates on mechanical properties of
lightweight concrete was then analyzed with grey correlation
method. Lightweight of both high

compressive strength and high flexural strength could be made

analysis concrete
with lightweight aggregates of specific surface area higher
than 520 m®* . m~® and aspect of particle group lower than 1.
34 as well. The results provide a scientific basis for choosing

lightweight aggregates when making lightweight concrete.
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Fig.2 Image enhancement
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Fig.4 Image recognition
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Tab.1 Area percentage of lightweight aggregate in the range of 5~10 mm size

NG1 NG2 NG3 NG4 NG5 NG6 NG7 NG8 NG9 NG10
0.095 0.093 0.118 0.123 0.206 0.207 0.209 0.225 0.206 0.290
NGI11 NG12 NG13 NG14 NG15 NG16 NG17 NG18 NG19 NG20
0.285 0.278 0.363 0.374 0.370 0.439 0.447 0.426 0.537 0.562

10 =0.293, 60 =0.142

Je tAER R X = 400 Lk @ = 0.05 K
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Tab.2 Parameters of characteristics of particle groups of lightweight aggregates(20 groups)

I P EAR/mm Sy/(f em %) S i I, R

NG1 17.97 397.2 0.697 9 1.326 2 1.140 2 1.258 7
NG2 16.03 417.3 0.693 4 1.347 0 1.1312 1.248 2
NG3 15.98 454.9 0.6911 1.3355 1.1311 1.249 3
NG4 13.97 478.4 0.686 6 1.356 2 1.122 2 1.238 8
NG5 15.53 495.8 0.687 4 1.330 8 1.128 0 1.246 8
NG6 13.64 508.2 0.682 8 1.3516 1.1191 1.236 4
NG7 12.82 516.2 0.679 8 1.365 4 1.1131 1.229 4
NG8 12.62 509.5 0.679 1 1.368 9 1.1116 1.227 6
NG9 12.19 520.1 0.678 3 1.372 3 1.110 1 1.2259
NG10 11.94 539.4 0.676 1 1.360 8 1.110 0 1.226 9
NG11 11.80 535.4 0.675 3 1.364 2 1.108 5 1.2252
NG12 11.84 531.7 0.674 6 1.367 7 1.107 0 1.223 4
NG13 11.57 563.4 0.672 3 1.356 2 1.106 9 1.224 5
NG14 11.18 554.8 0.6715 1.359 6 1.105 4 1.2227
NG15 10.83 569.5 0.670 8 1.363 1 1.103 9 1.2210
NG16 11.02 581.4 0.668 5 1.3516 1.103 8 1.222 0
NG17 10.20 586.6 0.667 7 1.3550 1.102 3 1.220 3
NG18 10.50 583.6 0.667 0 1.358 5 1.100 8 1.218 5
NG19 10.30 612.4 0.664 7 1.346 9 1.100 7 1.2196
NG20 9.83 633.7 0.660 9 1.342 3 1.097 6 1.217 2
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Tab.3 Mechanical properties of lightweight concrete MPa

JI%RE SR NG1 NG2 NG3 NG4 NG5 NG6 NG7 NG8 NG9 NG10
fee 65.4 58.3 53.3 50.5 52.1 48.1 59.7 56.2 54.5 64.9

fi 6.6 5.7 5.2 5.2 5.4 5.0 6.2 5.8 5.5 6.1

J1 R SR NGI11 NG12 NG13 NG14 NG15 NG16 NG17 NG18 NG19 NG20
fe 53.6 61.8 65.4 58.2 62.3 60.6 56.7 61.2 58.2 59.4

fi 5.5 5.7 6.4 5.9 6.1 5.9 5.6 5.9 5.6 5.8
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Tab.4 Grey correlation analysis of the effect of characteri-
stics of particle group of lightweight aggregates on

mechanical properties of lightweight concrete

5 B, 2 5% 8 R 0k 1 b 2% T FRL7E 520 ~
630 m”« m >}, HIREE A+ 28d 37 7 PRHL T 5 R Ay AT
RF| I 60 MPa, 1 5 JURL K 95 A R K&
F HUA Y BOREERY Sy /T 460 m* e m™° I, 28d 37

FAESHL T A 5B A 1 I
— Yy Y, Yi+Y, D7 AR i B A2 Bl 2 0 1 D E 174 34 KT R AT
X 0.622 0.675 1.297 o . S
Xl 0,718 0736 L5 TE = A E 1, 28d WS iR R B i R 2
2 . . .
Xs 0.617 0.672 1.289 IAF] 90 MPa. {H Hy % 038 ] %0, 3% e A | AR X 52
? 0.695 0.745 1.440 .S LM 60 MPa 48 TIEH B s 1,
5 0.624 0.673 1.297 s .
X . o o s R B SR PR R
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Fig.5 Three-dimensional and planar relation chart of S, with i and f..
1.3723
1.367 7 4~5
1.363 1
< 13585 - 5-6 s
1.3539 6-7
z < 1.349 2 i
= 1.344 6 7-8 S
1.340 0
1.335 4 8~9
1.3308 T
1326 2<D ~NOoO-No L\l(.‘}'.)léll\ NO-MNO
QUONOVNDVNDDOVNDDOMND
QUOVMNOVNOODVNOODOMNOOOMNO
NSEBRASDR[GADEF =
N DD F OOV HOOA -0
=N FTOI-HOA NIV =D
NFFFFHFF IO IO IO IO IO O O O
S,/ (m*m?)
b 4

E6 S.fi5f zEM=4%._%#XRE

Fig.6 Three-dimensional and planar relation chart of S, with i and f;
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