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Tab.1 Concrete composition
o/ (kg *m™%)
N el
3 S\ N - s N
Kookl BHEK b Wk ° 20 40

20 mm 40 mm 80 mm

129 179.2  35.8 699 0.43 407.1 407. 1 542.8
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Tab. 2 The experimental results collection of

uniaxial compression

P i 5 5r kSR R E =4 789 J/f.
MPa'™ % 3% 2 A BCHE S AT 1003 43 A 45 = e
BEET ) E.=6 630 /f.. MPa.
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Tab.3 The experimental results collection of

uniaxial tension

fi/MPa ep/107° E./GPa
RAEME P CREME PHME REME CFHE
2.29 97 33.9
B
) 2.39 2. 30 112 97.7 30. 6 33.4
ZHN
2.23 84 35.8
1.70 70 37.8
=0 1.61 1.70 55 64.0 33.7 36. 8
1.79 67 38.9

feu/MPa €,/107° E./GPa
KM FHE CREME FHME O REME FHE

32.9 2016 30. 2
biTAi

31.3 32.5 2154 2078.3 28.0 29.6
-t/

33.3 2 065 30. 6

23.0 1789 30. 8

=% 24.4 23.7 1646 1722.3 33.5 32.3

23.7 1732 32.5
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Tab.4 The experimental results collection of biaxial compressive ultimate strength
T 0% — 2% i =
@ A fiL/ MPa T R AL R/ MPa T R B
0, 0,
1 2 3 4 MPa % MPa 1 P 3 4 MPa % MPa
0 22.01 23.97 21.64 25.63 23.31 — 20.67 16.80 16.97 17.74 18.62 17.53 — 16. 35
0.25 32.64 30.64 28.93 33.14 31.34 34.5 28.58 25.95 26.06 22,37 — 24.79 41.4 21.97
0. 50 31.56  35.90 30.93 31.75 32.54 39.6 29.30 28.01 25.67 24.14 — 25.94 48.0 23.32
0.75 29.77 30.38 31.44 30.02 30.40 30.4 29.35 28.47 25.68 21.90 23.21 24.82 41.6 20. 69
1. 00 28.39 30.87 27.31 — 28. 85 23.8 26.41 24.90 24.69 23.58 24.15 24.33 38.8 23.48
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04 Tab.5 The experimental results collection of
biaxial tensive-compressive strength
< -08
S REL o« o3/MPa  —oy/MPa  03/fe  —02/fw
-1.2 0 0 23.31 0 1
1 2.26 0 0.097 0
-1.6 L .
16 -12 -08 -04 0 WA —o0.05  0.61 17. 36 0.026 0. 745
O-Z/f; —gfic —0.10 1. 08 14. 26 0. 046 0.612
—0.25 1.42 7.52 0.061 0.323
= 4 SE (e — SHE Ok
E1 ZREREE = R R R L X s —0.40 1,87 6. 89 0.080 0.296
JE B AL 2 % 0 0 17. 54 0 0.752
Fig. 1  Failure envelopes of three-graded and ! 164 0 0.070 0
— —0.05 0. 37 11. 31 0.016 0. 485
e -ore . s — C
wet-screened two-graded concrete cubes —0.10 0.72 10. 55 0. 031 0. 453
under biaxial compression —0.25 1.01 5.36 0.043 0. 230
—0.40 1. 34 4. 38 0. 057 0.188

2.4 RUEhhrE

FH e 5 AT UL, = g e S T 0 — 9 T TR R 1
TE UL He a7 24 FH T A A FR iR B2 A1 T AH 17 Frg B
P BAL R B8 B L 05 AL R R A B 5 — Y
38 I R A B B RHR O 5 /N B bR R A L R

TR BE 1 1 5 B2 LG SR Al b L T 5 B2 43 3 B IR 37 2%

F167 Y0 o 1 = P BCIREE 1 43 i BEAIK 39 %6 F1 69 %,
TEUWER 6. TE XU h R 4500 T, = IR & + 0
B i TR I — iR e+ 2R TR
FHE BE L NI BERE O, T ORI R R B 1 R
JRE 8 AVR 23 I D 2 3 A T /)

PO RV E EnNE jw:,u,al/f;ﬁaz/f‘mjtﬁ
BRI R R 5 A UL LR B
US43 17 A5 B AR o

T a=03 /02 NHL A 2 LA

F 6 AL E KPR PR
Tab. 6 The decrease ratio of average strength
under biaxial tension-compression %
BT 4 LT =Y
¢ o3 o2 o3 o2
0.05 72.80 25.53 78.13 35.50
0.10 52.18 38.82 55.70 39. 87
0.25 37.13 67.77 38.77 69.53
0. 40 17.17 70.43 18. 57 75.07
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Fig. 2  Failure envelopes of three-graded and

1
A
o
1
e
oo

wet-screened  two-graded  concrete

under biaxial tension-compression

KT ZHUEERGEERELPFHERRERLE

Tab.7 The experimental results collection of triaxial tensive-compressive-compressive strength

TREE 1+ N A7 ke 03/ MPa —o1/MPa —o2/MPa o3/ [t —o3/ fe
0.05: —1:—1 0.54 14. 61 14. 61 0.239 0.627
0.1: —1:—1 0. 80 10. 80 10. 80 0. 354 0.463
Wi 0.25: —0.25+: —1 1.27 1. 86 6.83 0.562 0.293
0.25: —0.5: —1 0.98 3.03 5.99 0. 434 0.257
—RHE 0.25: —0.75+: —1 0.82 3. 80 5.31 0.363 0.228
0.25: —1:—1 1.09 6.77 6.77 0.482 0. 290
0.4: —1:—1 1.39 4. 65 4,65 0.615 0.199
0.05: —1: —1 0.22 8. 65 8.76 0.134 0.499
0.1: —1:—1 0.52 6.08 6.08 0.317 0. 347
0.25: —0.25+: —1 0. 86 1.18 4,78 0.524 0.273
=R B 0.25: —0.5: —1 0.82 2.38 4.68 0.500 0.267
0.25: —0.75+ —1 0.82 3.58 4.69 0. 500 0.267
0.25: —1:—1 0. 90 4,83 4.83 0.549 0.275
0.4: —1:—1 0.97 3.46 3.46 0.591 0.197
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Tab. 8 The decrease ratio of average strength

under triaxial tension-compression-

compression %
10 — e =%/
N T H
o3 — 02 03 — 02
0.05: —1: —1 76.1 37.3 86. 6 50.1
0.1: —1: —1 64.6 53.7 68.3 65.3
0.25: —0.25+ —1 43.8 70.7 47.6 72.7
0.25: —0.5¢: —1 56. 6 74.3 50.0 73.3
0.25: —0.75+ —1 63.7 77.2 50.0 73.3
0.25:+ —1: —1 57.2 71.0 45.1 72.5
0.4+ —1: —1 38.5 80. 1 40.9 80. 3
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the mass concrete under combined

compression-tension stress states [C]// Proceedings

Experimental study of strength comparison between big aggregate concrete
and two-graded aggregate concrete under complex stress states

QU Xiao-dong', DING Zhu®, SONG Yu-pu"'

( 1. School of Civil and Hydraulic Engineering, Dalian University of Technology. Dalian 116024, China;
2. Shenzhen Durability Center for Civil Engineering, Shenzhen University, Shenzhen 518060, China )

Abstract: The strength distinctions between three-graded big aggregate concrete and its wet-screened
two-graded aggregate concrete under uniaxial, biaxial and triaxial stress states were researched.
Experimental results show that the strengths of three-graded concrete are lower than the strengths of
the corresponding wet-screened two-graded concrete under uniaxial compression and tension stress
state by 27 % and 26 % respectively; strength increment rates of three-graded concrete are higher than
those of wet-screened two-graded concrete under biaxial compression, and at the stress ratio of 0. 5, it
reaches the highest of 21. 2% ; strength decrement rates of three-graded concrete are also higher than
those of wet-screened two-graded concrete under biaxial tension-compression and triaxial
tension-compression-compression stress state. Strength comparisons and failure criteria under various

axial stress states are also developed.

Key words: big aggregate concrete; three-graded; wet-screened two-graded; strength; failure criterion



