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ORISR N 2~8 MPa FOAPEIREE T, 5% 0150 mmx300 mm 3173 M =8l E 4511856, 4007 T I 1+ 5
TKUEHE X SRR e+ Rk B DAV AS e R AR 4 5 ASE0i LU A S e LA, d5c o R B 13 5 9
1R %E 111 Duncan-Chang AR FA RIS

1R R AR BB

1.1 e EAR
IR FPERA LS P -0 42. SR A% W RERRER /K UE , S RGN 25 5 WL 38 15 R A KR b, HL 41 B A4
H 2.8 KL R A ekl BRI 4 2R WL 2, SR A 2 X 4 O BR o 57. 5%, ¥BBR N 37. 2% , 48
PEFEECH 20. 35 R HANFEIZIE £, HOR RN 82. 5% , YRR Ky 27. 5% , $BEF8HCN 55. 05 /MINFRICR 28 5% UNF-
1 =K,
1 KEREENLES

Tab. 1 Test results of cement

wE/ HRmERY ) et BESASETE/min BUPTIREE/MPa BUIEIREE/MPa
i = 717 2 V7
(grem™) (m*-kg™) % wIgE R 3d 28 d 3d 28 d
T
3.02 341 2.55 3.48 3.75 202 284 4.8 9.1 24.2 529
P-042.5
*2 BRERKENESR
Tab. 2 Test results of aggregate
WifRs  FWEE/  HUE/ RIER, WokR/ AR, SRR — BURREE,  BMEAE,  RREPE
mm (kg - m™) % % % % % MPa GPa %
5~20 2730 0.50 0.10 0.5 1 0 TR 117.0 32.2 3

1.2 E&Ligit
Be G b it DA SERR TR GORE A JEAl, #617 IE 28I i i | I [ 26 -84 0 80 kg, i IE 2SS,
AR+ 5K RIB L Bl 28 d 32 PRPUESRIE R 2,4,6,8 MPa 2247 Y AMEIREE + I 50 IR A 1L P/C
WATHRS W P/Cy oy ,P/Cy 5o, P/Cyss , P/Coneo PHEFEEEHIZE 180 ~220 mm I FE % H 7 400 ~ 450 mm , 70
BN T5%, BiA LR 3,
®3 ENHRETEALRAERE

Tab.3 Mixture proportions of plastic concrete and compression strength

Y KR/ kg i £/ kg P/C Fhit/kg SRR SR/ MPa
P/Cq o3 140 130 0.93 80 2.0
P/Cy 50 180 90 0.50 80 4.1
P/Cq 35 200 70 0.35 80 5.6
P/Cy 26 215 55 0.26 80 8.2

11:P/C RIHE - 5K eREZ I,

L3 {BRAE
WRAEIBVETREE £ 5Pz e i, X BB PE TR B A AT IO MU IR s 2 a8 40 5 0 =T s 4 3, P AT S8 AN [
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i3 = FK IR 5 Eo k38 M TR B - AR TR A 52 i | 3R 0 2 B ORI K B, TR + T3R50 AR AR ) (DL/T 5355—
2006 ) H [ 25 HEK BT ESR #EAT . B4 SY250 B =3, i RER ST @150 mmx300 mm (7[5
A, F29 28 d JEHATIRIS B RAT B4 28,439 0, 0.1, 0.4 F10.7 MPa, 5 Y13 %% 0. 048 mm/min,

2 EAZBREARLEREG AN

RIS EE IR 4, b E IR VIR L E /o | IR S R [0 W I ) 22 LY E Sl i 1 A%
£=0. 5% % I I FI LA EY ST (0, =0) &M T RTINS £=0. 5% X0 ) A HI AL o Shyl e i feL
A RON A E (=R

*4 BEEBERI=HABER

Tab. 4 Triaxial test results of plastic concrete

4 03/MPa (0,-03)/MPa E,/MPa Ey/oy E, s/MPa Eos/E0 £/ %
0 1.87 218. 1 116.6 134.6 1.00 1.16
0.1 2.29 302. 6 126.6 323.8 2.41 1.55
P/Co.o3
0.4 2.91 464.0 140.2 416.0 3.09 2.88
0.7 4.77 432.5 79.1 582.0 4.32 5.17
0 3.81 888. 1 233. 1 378.7 1.00 0.93
0.1 3.85 873. 4 221.1 610.7 1.61 0.92
P/C(). 50
0.4 4.96 660. 0 123.1 711. 1 1.88 2.16
0.7 5.05 604. 4 105. 1 834.3 2.20 2.42
0 5.15 659.7 128. 1 272.8 1.00 1.29
0.1 5.03 790. 8 154.2 344.0 1.26 1.26
P/CO 35
0.4 6.37 1145.9 169.3 813.2 2.98 1.62
0.7 7.46 714.6 87.6 1019.2 3.74 2.17
0 7.92 1442.2 182. 1 748.8 1.00 1.00
0.1 7.49 1748.1 230.3 904. 3 1.21 0.76
P/CO 26
0.4 9.73 1508.3 148.9 1252.4 1.67 1.29
0.7 9.86 1523.2 144.2 1 476. 4 1.97 1.69

2.1 NMA-RaTphsk
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LR ELR LT BUR R AER N, Y3k BRI F1 5, IV Bl T A 14 3G T T, TR R 4R e A 1 AR AR fk
FREBUE N WTE AR, FE SRR SRR T, B RGO, SR IR R 1 0 - 0 AR G AR i 2w b I S B
(V) A BRI K, PR Stk T BRbR s B BEIRER AL B TG A bR 9 1 8 25 1R W (BN T
WA 07 728 A A8 i 12 5 SR WA I ) AU, o7 g B R A8 24 I 208 1 5, el ME M e IR 0 S S M IR A [] g i
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Fig. 1 Stress-strain curves of plastic concrete
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Fig.2  Volume strain-axial strain curves

of plastic concrete
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Fig. 3 Specimen damage types of plastic concrete under triaxial compression
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Fig. 6 Relationships of volume strain versus axial stress of plastic concrete under triaxial compression
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AR BE RS 5 n o S BA) s D) 2 A5 i i 16 38 N3 KA SRR BE s m R0 F 43 00 ) s DDA A BRASE  RLIEL S
I i ] P9 T R S R AR B 5 D 8 s | o /N Al 07 3 38 2 | R AR R v R o7 A 1, v
ZHK K, , G X T AR 280 ¢ T o X T 53R B R PR R URR

#% B8 Duncan-chang A e AR YT PEATH IR SRS HULE S,

£S5 BHEEL Duncan-Chang AR B4

Tab.5 Parameters of Duncan-Chang model for plastic concrete

i = ¢/Pa ©/(°) K n R; G F D K, m
P/Cy 03 384.5 42.2 43256  0.0932  0.818  0.3540  0.1120 1. 160 816.5 0.051
P/Co 50 1013.0 32.3 78150  0.1372  0.7560  0.3019  0.0500 8.388 2893.0 0. 068
P/Cy 35 1139.2 40.2 789.0 0.0520  0.7550  0.2520  0.0760 6. 089 2 090. 5 0. 059

P/Cy 5 1689.8 41.8 18 813.3 0.027 0 0.734 0 0.206 0 0.083 0 6. 543 4490.3 0. 056




o4 f L, % W KRS O AL 1 IR B 83
4 % iE

A T BRI R =l e i, AN [ 1 5K e 45 LU X VIR BE T 1 E, 5 We(E A AR 4

i LR B A U BEAT AT ST, AR B RN

(1) ZRPEIRBE AR 25 AR 0. 590l ) 137728 X0 17 f8 RIZRASE B B S BEACIF B e =l 17 ) 25 T S8 PER

et LB AR AR T T E, SRR LR B RFE R o MR E, /B s=8.TT0,/f,+1.29,

(2) AL T IBYEIRBE IR EN R & S K o, R URIRIE £ AN 8, /61,=9. 040,/f,+0. 86,
(3) BEFH I 5K Je 45 HL A AR | SRR 5 e (ELI A8 A ARSI BE 0 249 i 35 AR, BIVRE R B 284k e

FIFEPER) B F AR

(4) B2 L 57K HLE R 1 P/ C oy F1 P/ C 5 BB TETR BE 1505 LU B Bl TR0 RS2 S S e i 3, Tl il

TR BRI P/Cy o5 T P/ Coy o BBIETRBE - 2 B B e 38 o , A5 EUSZE B R AR A s 3

S

=z

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

% x #f:

FEWA, NI, REXR. MBEIREE LB B (M ], Jbat: R EUKFKH AL, 2008 63-101. (WANG Qing-you, SUN
Wan-gong, XIONG Huan. Cutoff wall of plastic concrete[ M |. Beijing: China Water Power Press, 2008 63-101. (in Chinese) )
ER, akRE R, WU, UESREELRB RN AR R AT [T ], AR TR, 2006, 39(4): 73-77. (WANG
Gang, ZHANG Jian-min, PU Jia-liu. An evaluation of the factors influencing the stress and deformation of concrete diaphragm
wall in dams[ J]. China Civil Engineering Journal, 2006, 39(4) : 73-77. (in Chinese) )
MAHBOUBI A, AJORLOO A. Experimental study of the mechanical behavior of plastic concrete intriaxial compression[ J].
Cement & Concrete Research, 2005, 35(2) ; 412-419.
JAFARZADEH F, MOUSAVI S H. Effect of specimen’s age on mechanical properties of plastic concrete walls in dam foundations
[J]. Electronic Journal of Geotechnical Engineering, 2012, 17 473-482.
HINCHBERGER S, WECK J, NEWSON T. Mechanical and hydraulic characterization of plastic concrete for seepage cut-off walls
[J]. Canadian Geotechnical Journal, 2010, 47 461-471.
PASHANG PISHEH Y, MIR MOHAMMAD HOSSEINI S M. Stress-strain behavior of plastic concrete using monotonic triaxial
compression tests[ J]. Journal of Central South University, 2012, 19(4) ; 1125-1131.
WML, EPUEE, RINAT AF. SEPEIREE 51 52 R )RR S AR IR [ J ] KR, 2009, 40(1) : 82-87. (GAO
Dan-ying, WANG Si-wei, SONG Shuai-qi, et al. Experimental study on axial compressive strain-stress relationship of plastic
concrete[ J]. Journal of Hydraulic Engineering, 2009, 40(1) ; 82-87. (in Chinese) )
PR, RN VIR EE M = AR SRR BT R RL [ ], KTy LA, 2014, 33(2) 1 201-207. ( GAO Dan-ying,
SONG Shuai-qi. Performance and strength calculation model of plastic concrete under conventional tri-axial stress| J]. Journal of
Hydroelectric Engineering, 2014, 33(2) : 201-207. (in Chinese) )
FUUs, WIREL, EPHE, AR RN MR RE L - AR S R IR T ] A BUR R A, 2014, 17(1) + 42-46.
(WANG Si-wei, PAN Xu-wei, GAO Dan-ying, et al. Experiment study of stress-strain relation of plastic concrete under triaxial
stress[ J]. Journal of Building Materials, 2014, 17(1) ; 42-46. (in Chinese) )
Frus, o4, TR, 55 28000 IR EE R IR RAEL) ] EEFIORA, 2014, 17(4) @ 654- 658.
( WANG Si-wei, WANG Zhong-fu, PAN Xu-wei, et al. Post peak deformation characteristics of plastic concrete under multiaxial
stress state[ J ]. Journal of Building Materials, 2014, 17(4) : 654-658. (in Chinese) )
BRI, PR, ftedr. BVEREE A = TR P A RIS 0]. KT 4, 2009, 28(1) : 159-164. (LI Jia-
zheng, YAN Jian-jun, YANG Hua-quan. Application of plastic concrete in TGP [ J]. Journal of Hydroelectric Engineering,
2009, 28(1): 159-164. (in Chinese) )
YU Mao-hong, LI Jian-chun. Computational plasticity[ M ]. Hangzhou: Zhejiang University Press, 2012.
WRatk, A F gL JRSE+ AIE R A R [ M. dbst. sPEESE Tl ik, 2004, (CHEN Hui-fa, CONSTITUTIVE A
F. Equations for materials of concrete and soil[ M ]. Beijing; China Building Industry Press, 2004. (in Chinese) )
SFER D, CAROL I, GETTU R., et al. A study of the hehavior of concrete undertriaxial compression[ J]. Journal of Engineering



84 KoM ok BT O BO% M 2016 4 8 A

Mechanics, 2002, 128(2) : 156-163.

[15] DRUCKER D C. Plasticity theory strength-dlfferential ( SD) phenomenon, and volume expansion in metals and plastics[J].
Metallurgical Transactions, 1973, 4(3); 667-673.

[16] WILLAM K J, WARNKE E P. Constitutive model for thetriaxial behavior of concrete [ C] // Proceedings, International
Association for Bridge and Structural Engineering. ISMES, Bergamo, Italy, 1975, 19(1) . 1-30.

[17] &G &% %M. dba B R 2E H s, 2004. (LI Guang-xin. Advanced soil mechanics[ M ]. Beijing: Tsinghua
University Press, 2004. (in Chinese) )

Impacts of bentonite and cement mixing ratio on deformation
characteristics of plastic concrete

JIAO Kai"?, DANG Fa-ning', XIE Kai-jun’
(1. School of Civil Engineering and Architecture, Xi'an University of Technology, Xi’an 710048, China; 2.
Sinohydro Bureau 3rd Co., Lid., Xi’'an 710016, China)

Abstract; By use of conventional triaxial compression tests, changing trends of the secant modulus, volume
deformation, peak strain and the ratio of modulus to strength of the plastic concrete are obtained from changed
bentonite and cement mixing ratios (0. 93, 0.50, 0.35, 0.26). The analysis results show that the peak strain and
the maximum volume compression drop significantly with the decrease of the bentomite and cement mixing ratio,
namely the crack resistance and ductility of the material are significantly decreased. The impacts of the bentonite
and cement mixing ratios on the ratio of modulus to strength are not very remarkable. When the bentonite and
cement ratios of the plastic concrete are 0. 93 or 0. 50, the ratios of modulus to strength are first increased and then
decreased with increase of the confining pressure. But when the betonite and cement ratios are 0. 35 or 0. 26, the
ratios of modulus to strength decrease gradually with increase of the confining pressure. Finally, according to the
research results of the triaxial tests, the analysis of parameters of the constitutive model for the plastic concrete

conforming with the Duncan-Chang constitutive model has been made in the testing.

Key words: plastic concrete; deformation characteristics; triaxial tests; peak strain; bentonite



