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Large Eccentric Compression Behavior of Post-filling
Coarse Aggregate Concrete

JIA Jin-qing, YE Hao, ZHOU Jia-yu, LI Lu
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,
Dalian 116024, Liaoning, China)

Abstract: In order to study the large eccentric compression performance of the post-filling coarse
aggregate concrete column, 5 tests on the large eccentric compression of reinforced concrete
columns were carried out. The post-filling ratios of the coarse aggregate were 0%, 10%, 20%,
25% and 30% , respectively. The failure mode, bearing capacity, ductility, strain of concrete and
strain of steel bar were analyzed by the test results. The stress-strain curve of the post-filling
coarse aggregate concrete was obtained by the method of combining the experiment with the
formula. The results show that the post-filling coarse aggregate concrete columns were similar to
the ordinary concrete columns in terms of failure mode, strain trend and crack development
process of reinforcement and concrete. The ultimate bearing capacity of the column is the highest
with 20% post-filling ratio, while the ultimate bearing capacity of the column is lower than that
of the ordinary concrete column with other post-filling ratios. The numerical simulation results of
the large-scale finite element analysis software ABAQUS are in good agreement with the
experimental results. The mechanical properties and deformation properties of the post-filling
coarse aggregate concrete columns are improved under a certain post-filling ratio.

Key words: post-filling coarse aggregate concrete; mechanical property; large eccentric compres-

s B H:2018-01-11
EETR HFEARPFESTH(51678112,51078059,51178078)
EEB N 14 (1962, 3 Jrdbig M #4258 48 S0, T4 1+ . E-mail : keyknown@163. net,



% 64

=

EFF S TARE LEXGS LB 11

sion; post-filling ratio of coarse aggregate; failure mode; ultimate bearing capacity; stress-strain

curve

0 51 7

IR REE L BB £ AR TR KR TR R
BE L TP R — AW e T T A A T
PR T R AT 2 A T iz R
M T4t GE L EN R G L R BUREE L SR
A TR T .y T A 6 TR B 7 Ak
IR AT - I 79 TAE PR 2K 2R3
TR BE AR T8 R BE i 5 B BORbRL AR T/
JEBE B P i TR R AR AN K B L R
DR AR A, o 3 el 45 288 28 42 ) JC G 2 00 98 P i
LB 1R B M R AR R L LR A AE Y
SR I 0L i ELAE IR BE b 5 2 B i A AR TR
ok B 52 5 DR 0 5477 2 10 A R 8 £ 4 4 A B AL
5% o ol YR U5 P S ) 5977 52 300 ot L S B A 4 7R A
TIZ BN AR R BE A D Sy HL v R B R R o
O T LA AU R X 50 e 7K 8 a1 2 R 5 o
PR 558 87 4H B R B 4 DR b K 3 2 TR R AN AT
Ao OIREE LR

N it R 3X — ) L ] 9 A0 B AR OG5 3 T R T A
4 2 T AR Lk TR S G 7R R AR B AR
H 7 35 W A B ORE 22 18D A B % B A 9R 5 . AT
LA 5 o 5 AR L O L AT Ao Rt
FNIE AR Z 1) B 5 T 3 90 DX AR R Y X Ao g ik 2
H A TR SR PR v T R SE IR BE L PR T
BE AT R A TR R

J5 15 B ORHR BE 2 BE AR A LS B A A X
IR K TR 5 R 30 O SR8 M 3 A R X A i A B K T
Al R R I s e M A RO k. SRR
BHE R 7L IR BE - CROX IR EE 1) s B3 0 jL A
B BR 5 HEAT AR PR L T AR AT AR A2 ) PR RE
RO AIRBE 1. BT4 7 5 X5 15 1 ORHE B 1 i
F5 T WRSE , 45 R R WTIR Bk L A HU R 5 BB 5 15 %
P 8o T T B SR A7 58 JRE R B R R SR MY R
JaREAR . AR XIS B A RNR BE L BT R AT T
W SRR ] FR 97 45 PR RE RS R AR I LR —
UCHS TN BE AR Gy 00 4] 1R 5 = Ay 9 M e 4 DA A 5%
FAIRIRBE L PR . B E R xR B A R
RGO R AT 1 P PR RE R BT 5T . S5 R R
WIAE 150 R8T SRR TR BE 1 1 0 PR 98 2 e B2 1Y
PSR B A BOR P . ELIRBE L i) TARPEd Ak

PRBVBRIE . 28220 %5 B8 RHR BE L 0 fif 210 R
iR BEAT T HT9E . 45 2R R WS 8 8 kLR BE 1 5 2
TRBE £ 15O 2 TR BOR i AR AR — 2

Ja B R EE AR — R R X B T T A
DAY LAAE — %€ F2 B2 I ik pR IR 34 TR 35E 47 75 11 5 10)
T2 H A R T 5L HAT B R 2 5 (6 5 4
SIRBEME . DR AT DL AR TR BB - B BE AR Y
FE » AT T L5 AR T A5 A A2 77 BAS & T L 1Y 24 A
B i A TR UG e 5 R A% Y 2 s T A 5 TR L R
PR R AR B LR R AR AT DLk A A 7 R
CO, MHENC EAF A S AR BE - A BE . el
WL o J5 1B B R A s Ak R B MR RE Y A IR
M LR R AR AP A5 T TR A R

H AT T )5 24 B BE - M R 32 IR RE R 0T 52
R AT 5 ARG BB RHR BE LA g b 42 %) H
A 0 32 T3 REIRIE 25  BAR HEAE 3 PR P RE L R 3 )
FRAESF HEAT T WL

1 iRKIEHER

1.1 K ENY

A2 58 9 K 8 SR FH K 3% /N BF K YR ) A R Y
P. O42. 5R 2% % i@ fE MR #h K e, % & b 3 100
kg e m ", R THEINEL AR EE W W st I H —
E R B LU/ TR B A 5 A 1 W K R ES A, AE B E
TR EE T 0 R 48 G 3 L 0 R K AR 88 B
P JRE R e O e ot X W T A 72 1 T S0k IR
T E R 2 140 kg » m°, FLAEIREE - A LB
BER R A 4 7= R RLAR h 5~16 mm 3% &2
R A RAEA S B E R RN 10~20 mm),
LM N 2 600 kg « m™ 7, REFEEHAKRH
5 A B bR M 1 A 3 AR K S IR TR 3R R R = 1 e
WK o
1.2 EBEMRERELERHFMEE
1.2.1 RRABHRRE L TAEREENT

A 56 # BEOCTR B £ B R 45 ) bR D) (GB
501642011 " IBff s A B B IE BE K IR R 48 B i
AR Ty W AT I A L 43 0 D G W B A AR
1 h JEry3HE B e g an & 1 s, TR Bk 19
PRI PR 2 RS R0 AT B R R L A BHE R e
Jei 57 BIVRE 1 A 1 256 AR WK 1) 25 4 D0 % A R
b 78 S5 S K IR BE G W AT R AL R



12 EAAFE TRFIR

2018 #

Bl HEERE

Fig. 1 Slump Test
20 s, KR BE & T UCHE S W] S PR OO E HL Y
JEE AT RS 4007 0 S5 il T P 35 v TR OB A ™ B R O

A48 1 T BRI 9 B A4 R A L
A S 3 P E A [ )5 42 3R 0 TR BE - g RE R
IR A B TS B E RN BE T T AR PR RE AL
RO RIS RN 1 s, iR 1Al LI L Bl
EIGBAR y WREIN . IR EE L 0 3k 520 28 ok R
08 T B AT 3K TR O e ML e 2 TR A R T TR 0
AP K 23 S B AR B R ARG (R 20 i ofi YR
TP R F] 200 mm B B E R 48 R G R
30% ,WHEFEL h JG F4E 100 mm AYPII% L AT LA

JE it T 2K,
X1 CSORBLIPAEERBLER
Tab.1 Test Results of C50 Concrete Slumps
BB/ % 0 10 20 25 30
W& B /mm 245 210 180 150 110
1 h ¥9%E /mm 220 180 150 125 100
1.2.2 REGEAH G B F a6 40 R 5% L

S5 PR S i R R TR R SR AR — I )
A A 2 B CE TR B 1 ) 2= M e K D R A
HEY(GB/T 50081—2002)"" v i) s i 3% 56 7 125 ok
17588 BHE BE 1 50 7 R B e o B 58 (&1 2) 4R
P90 25 3 0 U A [ J5 45 23 T TR BE 1 1 AR HE T 5
. F B DT RIR B 4 0 S R B

fcu:X @b)

X S MR BE £ 57 J7 R YUK 58 BE s F O il 1 B
i 28 s A ik R e i B

5D E R B - 57 07 R BB BE I DL 3 A
T8 (L A SR T 2 (A O i ALK 9 T s o R
3 AR A e RAE s R /M R A — 4> 5 ]
(B 25 (BB S TP DB A 1526 D4 B R B e /M —
I B B AR Dy iz 4 1 BT o BE (R ANy

B2 mEEREKE
Fig.2 Compressive Strength Test
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Tab.2 Mechanical Performance Indexes of Concrete

EY a1 BB/ % feu/MPa E./MPa
0 53. 35 35 455

10 63.08 39 556

C50 20 66. 39 41 251

25 64.29 38 622

30 59. 34 38 187
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Fig.3 Compressive Strengths of Specimens
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Fig. 4 Elastic Moduli of Specimens
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Fig.5 Reinforcement of Specimens (Unit:mm)
PR EZ RSB 3. A B 1k i & A R
32 R WK A6 AL WIS 500 mm [X 38, P R 47 4l #4552
AR A P S T A R LD 0 2 A R e R
A AT I B 1k o0 2 R b A R Ak K AR BT A
IR B AR TR o AR U s AR
R FBUMRASE 1 » 58 50 A0 8L i 6 T B = B 7 5 R A7 R
WFRY .5 d R PRRE L e = IR B R AT 58
IKFRAF X T RE R G 45 3 KR SE T PRI AT A
SRR IR
®3 H@#ERITESH

Tab.3 Design Parameters of Specimens

PG | RS | AR AT TREE SR | JRBR/N
PPZ50-0 | 4416 | $8@150($8@50) C50 0
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PPZ50-4 | 4416 | $8@150($8@50) C50 30
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Fig. 7 Layout of Strain Gauges and Displacement Gauges
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Fig. 9 Ultimate Bearing Capacities of Specimens
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Fig. 10 Load-displacement Curves of Specimens
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Tab. 4 Ductility Indexes of Specimens
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PPZ50-0 650. 91 4,058 7.167 1.77
PPZ50-1 550. 96 2.778 5.431 1. 96
PPZ50-2 639. 45 2.792 5.828 2.09
PPZ50-3 579.76 2.664 4.733 1.78
PPZ50-4 481. 49 2.736 5.483 2.00

N 4 T LU P B0 1 Ry 20 20 S5 1B R
HEL 25 % BB AR 004 5 B R I A .

4 BIRITHMH

A FROTEE R UL BL B B X 454 BE AT 100 e
A ROT7 R 5 3% A SCNBEIE 8 8 R R
BE L AR AT e A RTS8
HORHRBE - AT I A AT ATk
4.1 AUEBHEL

JR 1B R BE L T e SRR B LR s T —
SE LA KL DRI A 56 R 2 T A i - AR S
K SR 8 45 5 A e g A X TNk B R B E
BHEBE T AR E R

B MR B I I A5 A F 14 52 s I3 - AR
M2k s B A A 14 B . Gl e RO H TR
S5 S A AT L AR A BRI T P L S R B
R IR RS Pl o A 2 T 0 8 1) 1 A g (4 100
mm) il W I IR AT 1A — AR B AR E R
W B AEUE iy Tl 2 R BR ) L 2B VA8 B 23 1Y
T REBIARARFEE - A SCHE & B 215 19 B B s
B L A B AR A 2 SR AR A A B B AT Ab
FE . SCHRL24 JH Y S TR B A B i RO 32
D AR

{a1+(32a)xz+(a2)1‘3 0<x<<l

y= T 4
- = >
b(x—1)?*+=x =1

AXhia b HEBG xc=e/epren WM N E; y=
o/ forro LT f o J IR E £ B AL A JEE

A SR T A5 1A B 3 6 ks R P /s 3Rk
PEAT IR A5 AN TR H 05 48 4 LR B 1 1 R 4UE
o T ABAQUS 8L T iy AL 1F I e = A9 A 44
PRI AR ST BRI 56 (L Jm 2 Bk TR 23 il 5

14 FMA-MEHMENERE
Fig. 14 Measuring Device of Stress-strain Curve
EEEGHMERIE X o T AT BOR 56 2
AL THR R0 BI(E L AF I R B 6 WLk 6.
x5 FMEBRRY
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SZRLI ] - R AR AS R AR SR T e 2 AR il
WA XS BT E Ik 2R g -0 748 2kt b 31
W B LSS B TR B SR A R B LA R IR
S B i
Xf T e B BRI B B i 2 X=X (5 pir
7N B
Jm O<x<l
y= (5)
lra=tyrs =1
K y=S/f+Sc BRIy, fo R BRHTHE 98 % 5
x=c/e, e AR e, NZ PV AE; AT H
Sk 26 J@# W A =1. 306, T=1+3. 4f%, X



18

EAMFE TRFIR

2018 5

107 Ay TR 7.

F6 AMEBRY
Tab. 6 Coefficients of Constitutive Model
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Fig. 16  Tensile Stress-strain Curves
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and Numerical Simulation Ultimate
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