2014 4 9 A
®35E HSH

Journal of Zhengzhou University ( Engineering Science )

O K AR (% W) Sep. 2014

Vol. 35 No.5

XEHS 1671 -6833(2014)05 - 0087 - 05

BE&

4

~¢

RRITRANEBLERESHE

HEREHR

kTR, ERE, M

(LRI T gk R TRRERE, TTLJ5 % 2230015 2. iRt Tl K2f 2R TR 2B, V175 F At 210009 )

H B adMEBERSEEGHERE, R T RBEKTEBRE LK FRELRKBANFT
MU ENEHRE FTE—BGEBRXREARRZPRARE ) —BARGYa, BET B AN ERE L=
HAREFAAXNERNRE. FREREAN NEBLRSEEMHERFRY L ME L8 M40 7
FRARNEEE A RELRRBARGE G B, ZKEB YA 14% 123 BF HEIF e E MW, @it
AWM CARR AEELREET RAGRE B ARSEEMERE AT EAX.

KW A RELRARETRE L SERD;BAE

FE4S %S TU392.3 XEkPRERD: A

0 35l

JE& IR BE 4 0 AR R A R T A R AR
PR B R X VDA [ N A A
HRHEAT T R m AT, A P AE A T OF
VR 31 Bk - 1 R S B AP AR TR B R, AT R
SFLER 5 P A TR ) R B R A I T T
St o BT KRGS s @ R B 41 A 45 M 1Y
32 1R 5 B AR TR R T A A S5 R
B AR TR BE SO A TR A R TE
T Konno™ Az A R4 " S 15 1 T K& 4518,

A 2 YR A O b R S TR kAR
— A 5 ~20 mm, K 2000 K SRR EE £ UE 1Tk
e 43, AN R T BB, e e A
Xt IR 37 R R - PN R — s M. O T R R R
FEIRBE 1 i 433 S 5 O (8 b R P SR IR e 1, AT
W I SR BE - i BB A BN A X TR R 1t
e B A A A TR A M . A e D TR
FFRET RS GE 5 PG IR BE 4 B e a8 B KB
N AR TR AR R R I Y, R R 5
TR BE T8 28 B NS R g Fl, LAY R B R
T 32% ~35% ()% 5 8 L s ARG
S R Bl sz PR B S 4 B UR AN R TR B e A

il

WA B HI:2013 - 12 - 24 8T B #3:2014 - 01 - 14

doi:10.3969/j. issn. 1671 — 6833.2014.05.020

LER

TR BB e A v TR e A 5 R A A — B
C40 LA, 7 BZ 57 1R B L i T TR 5 B — i IR T
C40, A A7 b BEBF 5T 0 e 5 2 AR T B 8 TR 6 £
14 IR 7 TR 5 b R A48 A 3] A R R e A o A A
PRSI A PERE R R . S Tk, B H AT
TR AR R A A5 R B B R U, OO T R 3
AT AT Ak | i 28— 1) A2 T il £k 25 R AR
b, 2B 1 b S HOE B A SR s I, 9
A ) P TR B b A 9 A TR B - A R P .

1 R

L1 #eiEse Rl it

AU I 9 ML, 12 K R BE L kB
AR 3 W, R T R UE R 5 TR BE T PR RE
iR EE T, B AR 0.20% 30% , 45 o
Sk K-0,K-20,K -30 &4 3 4R.

JE SR B - P A I T TR R B AR 2 O €25,
TR SR oK T B TR B 28 T B R IS R
Ride REH 40 ~ 100 mm s 7K ey e 0T i 42.5 2%
308 ik R R 7K 1 5 K ARRL B RE Ry o S C Y AT
HRARAE N 20 mm ;{01 BT R AR 2. 4.

PRI 57 ke 35 - b AR AR 50K, 8 Sz T AR i Bk

EeW B A5 e BB E R RS A (2008 ~ k1 - 11) 58 #HF )T A &5 51 B (11KID560003 ) ; f5 iE 117 B 4%
JR I E (B2010021) 5 VL2584 A 3 o TR 7 I0 55 7 AR B T 2UMBE F X 2 %2 8.
YEF B A 3R AR (1981 =), 55 BURE, VU7 e ad A, 9 B T o B b0, A1t , 38 28 N 4045 1 AR R B - 5 M T 5. E-

mail: jsntzwd@ 163. com.



88 TR R A R (T AR )

2014 4

JRSFE 8 200 mm x 200 mm x 200 mm , & — K
FrIREE £ ik T 4B ARG S R R Y o 3
A WIE 7 7 PRI B e B R R T IR EE B A
YRR - R TR O SR Y iR o S AL A
37 VR R A TR LA G2 S G W =430: 574:
1237: 185. bR 4 28 d J5 , 4K 9% (3% 8 IR %F +
J12VEREIR 30 07 B AR i) GB/T 50081—2002"° ]
FRIR BE + 09 o TR SR B, R R ST 40 550 3R B0k
S BRI T

AR YA 5 T A 1t 4R T R R — A,
WMEER D xBEE i x KFE 15219 mm x6 mm X
657 mm 54 R F B KRB AN A MK HE (4 @
i 50 77 1) GB/T 228—2002"7" i 45 44 44 it} i 4t
Fo7 50 ISP AR e R e IR AR SRR RE (K1) .

x1 ERIEWMMOFMERE

Tab.1 The mechanical properties of concrete and steel

f../MPa
NC  NRC20 NRC30

f/MPa  f,/MPa E_/Pa  o/ue

38.6  27.6  23.2
(40.53) (28.98) (24.36)

445 205689 1852
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Fig.1 Waste concrete block
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Fig.2 Making of specimens
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Fig.4 The failure mode of specimens

under axial compression
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Tab.2 Schedule of specimens
- - Fo/MPa B FiR e+ Hﬁ%};’(l@%ﬁj}/kN _
Pk A SEME N, FHME N,

1 K-0-1 2861.8
2 K-0-2 40.53 0 2848.7 2 836
3 K-0-3 2790.5
4 K-20-1 2617.5
5 K-20-2  28.98 20% 2478.8  2545.6
6 K-20-3 2540.6
7 K-30-1 2320.2
8 K-30-2 24.36 30% 2485.4  2430.3
9 K-30-3 2275.3
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Fig.5 The relationship curve of

load-vertical deformation
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Fig.6 The relationship of bearing

capacity-incorporation rate
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Tab.3 The comparison between the experimental

values and the calculation results

TS

%% f./MPa N,/KN N /kN N,/N,

HTEMmM%E K-0 40.53 2538 2836 1.117
BOWREELIRE K-20 28.98 2245 2545.6 1.134
CECS K-30 24.36 2116 2430.3 1.148
BTG5 -MigHE K-0 40.53 2544 2836 1.115
B TR EE K-20 28.98 2336 2545.6 1.090
8 DL/T K-30 24.36 2265 2430.3 1.073
HETFEMMIEAE K-0 40.53 2423 2836 1.170
KB E K-20 28.98 2186 2545.6 1.165
AISC-LRFT K-30 24.36 2091 2430.3 1.162
HEFSMIiE%E K-0 40.53 2894 283 0.979
B REE IR K-20 28.98 2718 2545.6 0.936
BS5400 K-30 24.36 2648 2430.3 0.917
HEFSmMIPLFEE K-0 40.53 2619 2836 1.082
MERB IR K-20 28.98 2396 2545.6 1.062
AIJ-CFT K-30 24.36 2306 2430.3 1.054
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Tab.4 The statistical characteristics of calculation results

EaEE SR B0/ B T ROR BN
EAH CECS DL/T  AISC - LRFT BS5400 AIJ - CFT
Wf  1.1332 1.0926  1.1658  0.9440 1.5990
FRfE2: 0.0155  0.0211  0.0040 0.0317 0.0144
ASSEZRB 0.0137  0.0193  0.0035  0.0336 0.0090

HRER K, R S SRR T B H IR
TN AR A

(2) & BS5400 41, i 1R B - k48 AR AE
30% UL P9 A% B0RR 1 B8 259 oK 8 ak S, 35 vT
YRR T A TR A A R T 5K

(3) MBI 5 30 558 /9 Lol AT %0, ok
AISC - LRFD (1999 ) 3153 K 2% J) & 4% B i ok,
FNYIE o 22 K A8 5 R B0mT 0 H TS0 AE
iy, AIVE R AR A TR A M R B AR 3 T TR
A% 8 E # A B R 2 5, CECS230:2008
AR vl R R 28 AR 2t T A A A A TR
BT R RS A S

3 &g

(1) AW P AR TR A J A il TR B R 25 5 A
T A PEARRL, 22 3 1 3 BRI E AR 3 By
B, 0 B AT B 1) SR S AR 3T

(2) J& F R BE - B R 19 18 A0 4 114 1 4l T
AR IR, R BB R0 5 g

AR REAR R R e KIE RN 14%

GIMIT R E RRE T ERERE, EH
#He#E R ] AISC — LRFD (1999) rhit B4, #5725
A% I E B A B R S R B R R
2% @i ] % A CECS230:2008 Hrk 2% 1) it %4
AR

S E

[1] ERE,H@E. HAREDERSHEIRD S
W (], W B R4 B SRR 4 R, 2012, 40
(12) :1766 - 1772.

[2] KONNO K, SATO Y, UEDO T, et al. Mechanical
property of recycled concrete under lateral confinement
[J]. Transaction of the Japan Concrete Institute,
1988,20(3) .287 -292.

[3] AR, . P AR R BE L a5 TR P K
A T ORBE R ST [ Cl/ /74 B E W A R 5 O
FE AN HI 27 AR 52 3 2% ,2008.

[4] YANG You-fu, HAN Lin-hai. Experimental behavior
of recycled aggregate concrete filled steel tubular col-
umns[ J]. Journal of Constructional Steel Research,
2006, 62(12) : 1310 - 1324.

[S] R, X0, X350k, 46 048 T A TR 6 4 A i il
R [J]. AR T2 H ,2010,43(2) :32 - 38.

[6] GB/T 50081—2002, % i & & 1 Jy M g 46 U7
FRUELST. bt b R A S Tolk AR 4L, 2002.

[7] GB/T 228—2002, 4 J& # o} % i L i g Jy 1 [ S ]
Jemt: i AR AE AR AL, 2002,

[8] ZRAW. MAREREE LM M]. Jbat: NR3SE
i AL ,2003.

[9] #hEM. MERBELE -HL—FRE5MH
(ML b5t s 3 48 K i, 2006.

[10] CECS230:2008 &z 25U — R &E 1 1R & 45 18 it
MR [ST. Jta v [t %) Rk 2008.

[11] DL /T 5085—1999 #{ — 1R & A 41 & &5 M 5 11 J A2
[ST.Abnt: i g Jy s i, 1999.

[12] AISC /LRFD(1999) Load and resistance factor design
specification for structural steel buildings[ S ]. Ameri-
can Institute of Steel Construction, INC, 1999.

[13] BS 5400(1979) Steel concrete and composite bridges
[ S]. British Standards Institution, 1979.

[14] AIJ - CFT (1997 ) Recommendations for design and
construction of concrete filled steel tubular structures

[S]. Architectural Institute of Japan (AIJ),1997.



%5 TR TAR 4 4B PR TR BE b DR B0 48 1A TR 5 Tl T R 1 T 91

Experimental Study on the Behavior of Concrete Filled Steel
Tubes with Waste Concrete Block Subjected to Axial Load

ZHANG Wei-dong', WANG Zhen-bo’, SUN Wen-bin'

(1. School of Architecture and Civil Engineering, Huaiyin Institute of Technology, Huai’ an 223001, China; 2. College of Civil En-
gineering, Nanjing University of Technology, Nanjing 210009 ,China)

Abstract; Based on axially compressive tests of concrete filled steel tubes short columns with waste concrete
block , the influence of incorporation rate of lower compressive strength to macroscopic characters of deforma-
tion, load - vertical deformation curves and bearing capacity-incorporation rate were studied, and applicability
of three theoretical calculation formulas of concrete filled steel tubes were analyzed. The test results demon-
strate that failure mode, ductility and later bearing capacity of concrete filled steel tubes short columns with
waste concrete block is similar to concrete filled steel tubes, but the bearing capacity will decrease when incor-
poration rate of waste concrete block increases, and the maximum amplitude is 14% . Based on the comparison
between the results of three calculation theories and test results, different calculation formulas are recommen-
ded from different aspects.

Key words: waste concrete block; concrete filled steel tube; axial compression test; incorporation rate
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Numerical Analysis and Failure Characteristics of Uniaxial
Compression for Interlayered Rock Mass

JIA Shan-po"?, LUO Jin-ze', WU Bo’, XI Zeng-qiang’

(1. School of Urban Construction, Yangtze University, Jingzhou 434023 , China; 2. Exploration and Development Research Institute
of Huabei Oilfield, Renqiu 062552, China; 3. China Nuclear Industry Zhongyuan Construction Company Limited, Beijing
100037, China)

Abstract; In view of the failure characteristics of layered rock mass, a series of physical experiments were car-
ried out in this paper. The disruption and strength features of the layered rock in the case of uniaxial compres-
sive are discussed to explore the discipline of the dip angle and interlayer changes effect on strength and break-
age of rock mass. The test results show that the rock mass destruction modes are mainly rock destruction for
small dip angle (§ <45°) , interlaminar shear failure with the dip angle increases (45°<# <75°) and layer
directly damage with local splitting failure for the dip angle of 90°. Abaqus software was used for the numerical
simulation on the above model tests. The theoretical analysis and numerical simulation show that the compres-

«

sive strength of rock is first decreased and then increased with the “U”-shaped distribution. The calculation
results are consistent with the results of laboratory test.

Key words: layered rock mass; laboratory test; failure characteristic; inclination angle; numerical simulation



