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Experimental Study on Basic Mechanical Properties of
Light Coarse Aggregate Concrete

WANG Guoye ,LI Chang ,NI Zhiwen , WANG Fengchi, CHEN Zhen

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China,110168)

Abstract; The effects of different volume of ceramist on the basic mechanical properties and de-
formation behavior of concrete were conducted to investigate by replacing the gravel as coarse ag-
gregate with the volume of boron mud ceramist. The influence of the volume fraction of ceramist
with 0,25% ,50% ,75% and 100% on the strength and stress-strain curve of concrete at 28d was
studied by 5 groups of experiments. The comprehensive strength , axial tensile strength and splitting
tensile strength of concrete decrease with the increase of the volume fraction of ceramist,and the
strength of concrete decreases greatly when the volume of ceramist is more than 50% . And the
slope of the stress-strain curve and the peak stress decrease with the increase of the volume fraction
of the aggregate, but the peak strain increases. The strength and elastic modulus of concrete de-
crease with the increase of the volume of ceramist,and this paper suggests the constitutive equation
of concrete of different ceramist volume.

Yfs HHA.2017 -03 - 11
BEEHE FHE T = 1R S35 B (2012BAIT1B02 ) ; WL SRS OG5 H (F10 — 144 -9 —00)
EER AN EEMY(1970—) B S TR, FENFLE TR S TR,



5 4

TR A2 - RER S B RRRBE L A SEA ) 2 P R 5T 871

Key words ;ceramist concrete ;boron mud ceramist ;mechanical properties ;strength ;stress-strain curve

T AT i 2 3k T R AR AR B AN T bR, A
S R AL R ok i . 5 R
5 1 v B B A R AT A SR A AR T
Al A 15 )2 B R 15 A SR % ik B R e
P FEAZR AR [ B 8 KA AR TR
KRR L R BRI T S 10 = )2 K
BER R . W] UL el 26 CRUE TR BE F 5 B A [
Ah sl /N G BB A R R A R X — [ A G
G S PR PR R H AR S R AR
) H AR AR 15 1) D B AL TR R - S A I
IR e iR e + 45 iz B R A 5 ik I A
R LA B W TE AT v 3 AR, TR B A% R
XFPERE I G2 R E - O o AU T
KRG, GnEMs" Xt Bk REES T , Aol
TR R 1E A8 a6y 2 i i+ 0 5
20 ~40 MPa [YZ5EF BEARIIREE 1 , I 1 XA e
RIS AN AT H ) T R Tt T, By 1k P
B EVRFEY v  lad K 50 R B MERC A E
FF AR it T S M RE AR RE R ZR 4.
R PR B SRR TRBE T R S
FIFEY R X B b IR B 2R
537 ARG 5 G R A T A A TR T B
ST 5 P X A A5 P TRV - R 4 M i B
M. AR AT b T T A = AR A U P
BIRHAR PR BERE A AT iR g i
N AR B R PERE , $2 H TE ALk
AR DU B b A5 R RE X TR BE +
R s Fae BB ALIREE 1 1) 124 RE |
TRB R PRI AR ; £ B SEM iR
D5 1 SR B RN 225 P R P Ao TR B A T DX
fE, ST R S KA A A E PR b T
fymvive |2 o o p AT N v o= e o | B = )
Hr. BIFEAE SRR ] AR B RN e B kL AR
FHY B PR A S 5, B PR RERE
e IR BRI R R 25 A BERE
JIN s 3E 3 PR PR T LU IR B e ) S R
ARERBUNA 0.05 2o, SRR, o A

FRAE B N, IR AR (LA ROk B
JFRIJE MR R TR AR) A e o
JEPERES S T B AR E B KL (1] 5 2245
BT B E LU B R DAl R A
ARG TREE 50, TIPS DS TR A
SO R R R A R RLIR GE L, AT T =Fh
PRI TR PR AN ] 42 e BT S, 20 A 7K 5
AN [ 45 1 0] B TR E - 3Hk B 9™
JRIE KA JAB R . F] PR A2 75 1)
R PR B TR ISR X PR
TITRPERERENR. 252 RS  FEE R BB R Y
B, PR BE 1 AT 240 [ BT AER |, Y45
IRBI 15% Pk, 0 114 A T 5 A 80 O )
LB L. R IR A 7 AT R iR, A1)
FHRSRARRA RIS (i A F) 7 4 B AR P ol R B
S REATXF . IR B R 58 B A R
e ATAPERN FEIKER AT ) 5 58 LR
AL, BeRE R R R EE L A7 Z BT LR B
PRl LR E e 1 R RERE. (R AR
EZEitlin] o YRS S g STV R Y I i P A 1
FT I, EH A R AR BRI e R
REAEAFRE AU E TR BE 1 J5UA AR R XTI
P — RS B RHRBE L AEEA 27 AR S8
FEPEREREATWTFE , 15t XHE 15 1 5 B AN 5o A
BEFPRA R USRI 2 WAL R S L Rl
IR R EE L AU A T L.
1 B -MiRSERHREE 2

TR

(B IR EE -, A A BA R KW
] s 3 A S A A YR OB D A R )
5 — et e H BRAE AT 5 MK PR I AT 5
PRFHAE R S AL IX R W] A T 5K JERb I
FLAA ] ) ST S A AL R IR L P R A
BRI X S, o Aol 2 1 of 253 e 5 4 1)
JERSCHEPEAE A2 A1 5K PP IR X P AT
LA G ARG 45 T1 BRI, AR R A RS &



872 Tk B SOR S e AR (A R R SE R

%33 %

AR PR I A K 188 TR B L AT LA RS 4
SRR BGE L AR SRS AR R LR T U | IS YR B
TR R AR R R BEAT AR 25 5 TR BE L %
T3 )5 N 2 R30S AR B R i A T EOR 20 ]
. I, SiREE LB AR RIAFA Y
KLIG , AT LASE LA B AL A7 2 10 B 1 SR 2 4
B EZ AT R N SR
FEA ST AN R AT 1 1) B R R R B £ 152
TIHE AR YRR T IR RIE .

MIZEFERH A BE 23 B, Al DUAE i 23 B
A B BEPRLAN 7 5 LA R S S A B 7K e D 2H
(OTRBE - HO A B 0 52 5 A ) iR 5 52 5 41
BHEZ BN VRIS, T3 2 fERPRH N FRRS A
JIATEHT A AL 2, BN g B8 E R 3 A
16 5 52 BRI A R A AR ) B AS 1
PRERS BRUE G ER  RIFER S APRIZ T,
SRR A s IR 5 B |
F o7 N . R, BB S RREZ
JIATRESERE 1 BRI IR

4

t

B SR

Fig. 1 Mechanical model of hard composite
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Table 1 Test mixture ratio

445 w/e  p(KI)/(kgem3) p(BT)/(kg-m=3) BEKIBR/% p(Fk)/(kg-m~3) p(f1T)/(kg-m™?)
MO 0.40 450 679.4 0 0 1062

M25 0.40 450 679.4 25 101.4 796.5
M50 0.40 450 679.4 50 202.7 531

M75 0.40 450 679.4 75 304 265.5

MI00  0.40 450 679.4 100 405.4 0
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Table 2 Basic mechanical properties of boron sludge
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Fig.2 The stress-strain test
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Fig. 3 Compressive failure of concrete with different volume of aggregate
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sive strength of concrete
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Fig. 5 Effect of ceramist volume on concrete split-

ting tensile strength
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Fig. 6 Splitting tensile failure of concrete with different volume fraction of aggregate
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