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The Experimental Study on Size Effects on Axial Compression Performances

of Reinforced Concrete Column under Repeated Load

Li Qian, Fu Jia, Du Xiuli, Zhang Jianwei
(The College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, P. R. China)

Abstract: The size effects on axial compression performances of reinforced concrete column under repeated load are needed.

Specimens were designed and tested in accordance with the relevant similarity, whose geometric dimensions are: 400 mm X

400 mmX1 200 mm, 600 mm X 600 mm X 1 800 mm and 800 mm X 800 mm X 2 400 mm. The result of the experiment, the

failure characteristics, crack development process, strength, peak stress, peak strain and stiffness of various specimens were

comparatively analyzed. The results show that, within size range of this test, size effect exists on performances of columns.

Key words: reinforced concrete column; repeated load; axial compression performance; size effect; experimental study

AT RS B 00 403 T8 5 ) P 9 3 2 BB A A RUST 0
O 75 TR B A A TR B e AR 1 A L RO R [ R
— H AR OG A IR A, A 9 A0 TR 35 b A Y RO A B
FEIT I 45 E AT T O 1 B0 B S RS AR B AR
TESEBR LA A 1 22 90 10 10 R A R 7 o & AF 80/ R AR
. HOP RGO R R IE 8 AE AT AR IR 578
A Ao A IR 0 32 0 P RE R R A TR (91 2 v R AR T
[ AN DR N T NI -2 S AP T = = LD AN RS G A B
B4 5 R AE LG TS A P R A e R B Ok . WL
TEWT L 2 Pr 4 A4 L I R RS 25 ) 76 | 52 ff 48T 1 221k
AE 1 RS RO ) A S 3 b 451 4 R 8 of AR T A2 A
BN WA IR BE LA Ty 221 RE

1 IR

L1 it 5HE

B FRARBIOC R BT T 3 4 IE Jy TR 8 449 A TR R
H AU 35 5R AT HRB 335 OB » 3 il 2 R F§ HPB 235 441
A3 o S By AL A S R A R S AR TS A I A A i 4% 15— JR
i AR P BN GRS . A O 1500 3
T XA FRBC A 3 0. 650, 20 3 30 F TR 6 1 B kil BT

Y75 H#9:2012-12-06

JESE B 34, 39 MPa, Hfh BH 2 8ie %k 1. ol fF it R
S R WL T, Hoh NM OIS 5.0 i L K e
R EE LR RIRE .

®1 KH&ITSH

WA G5 b/mm ¢ /mm
NM400 400 20
NM600 600 30
NMS800 800 40

1.2 MiRAE

1.2.1 KEBEE  RAIE T K245 5% oo 8w
40 000 kNZ Ty B i & ] JIR i 48 5% 38 28 40 %o 4k 4 it o 2l 1) s
J1o SRAE )AL 2% R A 107 2005 5 5 70 A9 7 28 TED RN I g AR
J W DU SR A AR TG s AR R IR] 3/4 v B Y BN A B AR
D% 5 B N B AR T 78 BT 8 AR = 1) A B 0 B 3, M
R e = (e s N O KN T Sl A W o) | = o N L
A B LA 2,

1.2.2 m G A WU RE IR KRR N B
1/5 Mt C N 4% BRAT RIS o 40 A5 Y8 2 - il o0 32 A8 1R 10 1

BEE&WA EXKARB:E ST AWH (50838001 ;b 5t i AL h F 4R & T AA K 57231405 B (PHR201108009)
E& B : 21 (1986-) , 4, Wil -, B M FH A F 5 F T, (E-maib ligianchiping@126. com,



http://gks.cqu.edu.cn

Ry

% 35 %37 F fF.¥.E

A7 BT AR A i g AR R AR 69 RO AR X B AT R

33

WHRB N AN N=fo- A+ f, - AR REB LRI A L 2
AR 0.9) it I BN A R AR A IF R IE AR L 2 R # AR
B, ARG IER MM %l 88 X 2 g
A P A A L B IR 1000 N A R A 2L 2
5 0 A8 AR AN R B R R R AL 2 S R —
G2, AEBIF AR B 7 05K 60 V0 1 0 £ 28 3 S5 (B 22 £

OB 1Y R R AR B B IE 60 06 1 e B A 20T A 2
Joi o BT AN 2 Y. T AR P PR A O SR A (A AR R
WO A PR R BE 3 — U B T B I e g 67 B A 4K
S 2 . B A R T R S0 WA B A 3000 e
gk . R P I LA 3.

A 5 7
6410@100 "I @[O 58@85 LS 46@72.5 S B
Ik € < B
B
7b10@200 | 748@170 6p6@145
(= (= (=]
< (=3 (=
I o0 o
6b10@100 . 5b8@85 - 466@72.5 .
~ 2 oA e A =
A | © A I o ¥ 57 1 vJ &
| S—— . L — — « NI
800 600 400
625 7d18 gd12
|[’ 1 3B25 1
;]J2 b22 g 6020 g 4d14 8
3dos ® e N
6425 7d18 812
800 600 400
1 R R~TREE

/l‘ [EwiiEe s

Dt T e i
i ol
ji !

fcéz'[@.

NM600

3 RBRRE

L
o
N
A

2 RBERESH

WHABEXRMBL
AR B R IMAK WK 4, TR I 4 RAF ik
PRAE T & 2 A T far 20 8% 6 Rt A A KRB W .
2.2 FHIRYSME

TG ok B P, 24 £ 2 1Y 0 F) 0 4T 2K 6026 ~ 85 Y0 it
Vit il H LA B A 1) 2 8, 24 £ 2R i B 04 A R 90 Y0 2
Ak A B R e 2k, O T RE R B O
%, 2T W (R fF AR 1 1 P X Oy R R e KR
X RS ERIP R A N kRS, B
VA A 07 2K 5 B A A 280 100 4 82 im0 2 3 Ty G0 R R L B
HETT R 5 OR P 2 TR bR U I G A s 2R R B 0%
H A7 2R 11 70 % ~85 % LATF » Hp 30 IX I 1) 0 VR 6 - 750 7 P e
WEYR . o7 3T W 2 I (A7 2R 0 50 %6 AR TR 35E 4 3% S e 4
PN E, IR IR WA S, R ) 2
FE M IR B U8 B0 5 35 R HE A A A o 3 DX S5 B P o il e ¢
e SR B, TR - (R B 2 M T F SRR 9 %0 TR 4
A 2 Y\ 4% - O il O B AT SR A gL el 6 TR . Xt
TN RSP (NML400) 5 24 1 28 o 21 8 {5 707 25 19 95 %6 It
F LT S A R P X R B, 2 A R . X TR R
JFIR 4 (NM 600 F1 NM 800) , 24 fif # 1k 3| e {5 fF 5 19
8026 ~95 Yo Bt , 7 2 A i S A A o 3 X I B L 2 A i )
mE. AT, ARR ST RELERERBRPERT A
[ Z&E & R A2 LI 7 B0 35 R 48 3 I 9 i B 1 24 4%
BB,
2.3 RHEA

BRI B KRB ) F R 4 30 5 i &% KR
B N WL SGHE A UM R R ST 58 D o Hrb R ) A

2.1



http://gks.cqu.edu.cn

34

T RAER L T AR % 35 &

P/10°N

6 12 18 24 30 36

u/mm

(c)NMS00

B4 AHNTE UBXREL

NM600 NM800

5 WHEWARA

NM600 NMB800

6 Y\AA S i I oM

WiRk7E g = (|N|—=|F|)/|F[x100%.,

AT Do RO AR B R 2 280 R 158 2 A 20 0 {EL AR D
BUAT R T AT TR 556 Tl O 32 A 11 Y E A T AR 30 T AN B

YA 1A 1 A 77 A T RSSO 0 3l K 3R B R

)

= *2 :
LA
.

(b) NM600

< A\\[

"

B

i~

Dt] )

LN

(¢) NM80O
B7 &XHRELRIER

2.4 IEERN
Y S B R AR 3 g v SR A 8 e A A T 0 B A SR
BLT1 o5 W22 3.

R3 BEEANENAIVER

RN C RS NM400 NM600 NM800

os /MPa 54.17 49.03 47.83

AL DL B3 RO 48 K W (44 SCHE T g R AR AR 7E — 8
R RSO . 58N RS (NM 400 #1 NM 600) A
L B AR (NM 600 AT NM 800) W {H 44 IR 1 114 [ A1 i J
AT /N o A F BEAR L 2C & o /D ROF 3R 3 6 &5 21 L 4b
HER R R A i R 8000 B Al KRR R 307
2.5 IEEKEE

AW AZTE we DL RS 24 SCENLE er WLER 4,

R4 BETHREEZEXNERELMNER

R2 HABRNHELERWIVER
R F/kN N/kN 7/ %
NM400 8 667 6573 —24.16
NM600 17 652 14 726 —16. 58
NM800 30 614 26 347 —13. 94

= NM400 NM600 NMS800
up /mm 3.62 4. 14 4.49
ep 0.003 4 0.002 5 0.002 4

AL B PR IR 5K W (8 4% S FE 7 A8 6 A - 8 K
B (NM 600 il NM 800) W {f 44 S HE A5 Ho B 30T 176 —



http://gks.cqu.edu.cn

% 35 %47

E HFE.FTASBRTASH BRI EMEREORTHRERRFR 35

FE 1 RS RO
2.6 NIE

i 1 3o 5 5 A B A A AR 4 SO ) o Al
SFE R AL e B AL 2R LA 8.

&/1073
i —8— NM800 —e—NM600 —*—NM400

B8 RA-REFRML

AT UL & B A A RO 38 T 380 sk 0 B A7 40 AT O R ST R
(NM 800 4T 1 I B2 B 10 ¢ K 5 81 2% 06 L £ 205 » 3 b R
I 1 W B2 SR AL A B B R RO B4

3 4 g

DL AT A RS E 400~800 mm i Fil 4
¥4 509 9 R B A A B0 32 R B A TE — 8 R B Y RT3
IS » 13 BRAT IR BE 1 45 4 BT RVE ) T30 R R LA R SH 4 1
4 7R 28T T B R AT R B R TR S RORS) R A T 5 P ARG

2 AN Te) RUST ) 471 R R A 0 A7 3% 70 A 4 A o 3 DX 3, R
ROV AN A R R SR R AT —E

3) AT ERAE R AN R U AT RO 8 7 15 o - o0 52 T
o 0 UL 17 A A — 5 Tt BE I ROSE 2 1o B 4 ROST MK i
RN 3 ARG L (E T R R 32 R AR e M Ak

4 T A T A IR A [ JL ) R 499 A5 9 B Bl 32 TR
A P W NV 8 A7 7E — 8 R A RO R B4 RO R
[ERR S Y ER L Y | B2 g R

S5O AZ A AR R R [ L AT R SH 49 A 18 B 0 32 TR
A A B0 P B A 7 — R B 4 RS O B R e L A 28 T
W 5 A P R R 38 R 0 TS T 52 8 A 7 5 0 {1 280U+
EBEMHZERAHE.

SE Wk

[1] ESChR, 8RN BLLT, 5. G5B R  REEAELT . Szt g,
1999, 29(3):383-433.

Wang W B, Huang C G, Zhao H P, et al. Scaling of structural
failture[ J]. Advances In Mechanics, 1999, 29(3):383-433.

L2 ], sk W1, REE LA RFROM LT ], 1REEE ,2004(3) : 8-9.
Huang H Y, Zhang Z M. Size effect in concrete[ J]. Concrete,
2004(3): 8-9.

[ 3 ] Bazant Z P, Planas J. Fracture and size effect in concrete and
other quasibrittle materials[J]. CRC Press LLC, 1998.

[ 4] Bazant Z P, Kwon Y W. Failure of slender and stocky
reinforced concrete columns: tests of size effect[]J]. Materials
and Structures. 1994, 27(2):79-90.

[ 5] Godat Z A, Qu, Lu X Z, et al. Size effects for reinforced
concrete beams strengthened in shear with CFRP strips[ ] ].

Journal of Composites for Construction, 2010, 3(14): 260-271.

[ 6] Wang X Z,Xu Z C, Bi Z, et al. Experimental investigation on
size effect formulae suitable for common concrete nominal
fracture toughness[J]. ICLEM, 2010; 1421-1427.

[ 7 ] Michele B, Bazant Z P. Size effect in concrete columns: finite-
element analysis with microplane model[ J]. Journal of Structural
Engineering,2001,127(12) :1382-1390.

[ 8] Sene S,Barr B 1 G, Abusiaf H F. Size effect in axially loaded
reinforced concrete columns [J]. Journal of Structural Engineering,
2004,130(4) . 662-670.

L9 T AAE Ty Al A A5 6, 45, A9 5 1R B A0 1 19 RO 207 F 5

R R[], SRS TR 2009, 26(4): 14-19.
Du X L, Zhang J] W, Fu J, et al. Research progress and
prospect of size effect on reinforced concrete members [ ] ].
Journal of Architecture and Civil Engineering, 2009, 26(4) . 14-
19.

[10] Ahfe Jy A4 skt £, B0 A5 TR 6 - A a0 32 FE PR B R SF 38T 1
KRB RT]. AR TR 2=, 2010, 43:1-8.

Du X L., Fu J, Zhang J] W. The experimental study on size
effect of the large-size reinforced concrete column under axial
loading[J]. China Civil Engineering Journal,2010, 43.1-8.

LU0 A& Ty A skt £, 45, 49 7 im0 TR R A 4l 2 B R A

Brik g L) ], dbat Tl K2z 24K, 2012, 10(38) :1491-1497.
Du X L, FuJ, Zhang J] W, et al. Experiments on size effect of
the reinforced high-strength concrete column under axial loading
[J]. Journal of Beijing University of Technology, 2012, 10
(38):1491-1497.

[12] Nemecek J,Bittnar Z. Experimental investigation and numerical
simulation of post- peak behavior and size effect of reinforced
concrete columns[ J]. Materials and Structures / Materiaux et
Constructions,2004,37 (267) :161-169.

CI3]RAB Iy o fd JA R 5 55, 40 TR 5 L TR A6 IR A S 52 fif 284

TR RO R s T]. R LRSS LRED,
2011, 5(31):30-38.
Du X L, Yuan J. Zhou H Y, et al. The experimental study of
size effect on shear capacity of reinforced concrete beam under
low cyclic loading[J]. Journal of Earthquake Engineering and
Engineering Vibration,2011, 5(31):30-38.

[14] MR X34 P % 0T, 45 R TR B A i O 52 1 AR RO 5800 AT 52
L. B A 2 e 24, 2011, 2(13) :13-17
Feng F, Zhao J, Lu A Z, et al. The experimental study on size
effect of reinforced concrete column under eccentric loading[ J].
Journal of Institute of Disaster Prevention, 2011, 2(13):13-17.

(1570 FEoCie. WREE + 45t ot # LML db s b = 8 30 0l i
#,2008.

[16] m 2. A4 N WA 4R EE Lok et iy wF e L) 1. K s
KHL, 1994(5):18-23.

Gao D Y. Axial compressive streed versus strain of steel fibre
concrete[ J]. Water Power, 1994(5):18-23.

[17] By e 9. A AT 4T 52 8 i 4 A IR B - 2R | B R [D]. k
T PSSR 2. 2008,

[18] GB 50010 —2011 R #E L 45 M BTt MELS]. bt vh E = 5 Tl
R AL, 2011,

(197 Z k. CAREES M U0 B8 5 BRI ML K RE R 2% At
2004,

(¥ £ F)



