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Fig.1 Bilinear constitutive model
for materials of different moduli
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Table 1 Mixing proportion of fully-graded concrete
/ / ZB-1A AEA / / /
kg m~3 kg m~3 kg m~3 /% /% cm % % / kg m™3
C35 3 0.42 104 173.3 74.3 0.70 0.14 6.4 4.49 30 2450
2.2
250 L 3 min.
2d 1
2003 11 . 2004 6 . 10~20C
300 mm x 300 mm x 1 100 mm 7
2.3
2. 1000 kN 500 kN
250kN 500 mm
0.01 ~ 10 Hz.
56
2
2.4 Fig.2 Hydraulic servo system
39 3
3 pEL] W)
l T 07 l ~H —#_‘gg 2#3##30# 24 | 19#%0#%1##
10711712 2le #5029 olo 3435736
=3 13714715 | w7 e i =k 22 247
80[8010 = S0[30[30
100 300 300 300 00 100|300 300 300|100 100|300 ‘ 300 300 109
1100 1100 1100
(a) Wl () A AT IR (OX:Nipndii]

AT SF AL mm

3
Fig.3 Loading method and location of gauges
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: 400 /s 40 /s, 12
250N/s. . 1 Hz 0.25s
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2
3 Table 2 Tension and compression elastic moduli of
fully-graded concrete specimens in static and dynamic stages
E*/GPa E~/GPa
3.1 11023 34.07 31.32
11025 35.67 31.73
11031 33.65 31.02
11036 35.36 29.95
11055 37.29 32.73
11056 38.36 32.90
2 4 5 . 11073 37.28 32.39
§ 1.07 E*=35.67GPa § 1.0f E*=34.07GPa o;.‘ 10r E*=33.65GPa az“.‘ 10r E*=35.36GPa
= 0.5 £ 05 R 05 R 05
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Fig.4 Stress-strain relation of the specimens in static-elastic stages
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Fig.5 Stress-strain relation of the specimens in dynamic-elastic stages
2 4 5
a. . 34.69 GPa
31.01 GPa 37.64 GPa 32.67 GPa
0.89 0.87.
3
Table 3 Tension and compression Poisson ratios of b
fully-graded concrete specimens in static and d; ic states
e Pe ynamt 5.4% 8.5%.
vt v 32
11023 0.05 0.14
11025 0.06 0.13
11031 0.23 0.21
11036 0.40 0.17
11055 0.08 0.08
11056 0.08 0.06

11073 0.28 0.16 30x10°° . 3.
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3
a.
0.20~0.17 .
b. 0.185
0.147 0.100.
38.7% .
4 c.

Table 4 Flexural strength of fully-graded 0.88

concrete specimens in static and dynamic states

/MPa v /E"

11023 3.62 3.3
11025 3.65
11031 3.05
11036 3.47
11055 4.16
11056 4.66
11073 3.79
1
5
5
4
a
E-/E* 0.89 0.87 b
5.4% 8.5% ¢
v/t 0.88 0.68 d

38.7% 21.1% e

1 CA. M .
2

3 J.

4 J.
5

6

7 J.

8

9

0.163.
21.1%
v /v7
/v /E~ =1.01 1
v /v7 0.68 v*/E* /
1
4.
1.0x 107 %71,
1.2x107%~1.0x1073s7 1,
21.7% .

Table 5 Tension and compression stresses at
fully-graded concrete beam edge for the rupture stage
based on the different modulus elasticity theory

/MPa 0/ % /MPa 0c/ %
3.54 2.6 3.36 -2.6
4.35 3.6 4.06 -33
8, 0.
1986. 62—S85.

2001 23 4 39—42.

1998 15 4 448—455.

1998 13 3 43—49.
J . 2004 26 2 9—14.
1990 8 4 98—105.

1990 3 34—38.

2003 1 4 292—299.
1989 6 1 236—245.
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Experimental study on fully-graded concrete in static and dynamic
states based on the different modulus elasticity theory

ZHOU Ji-kai' WU Sheng-xing' ZHAO Li-hong' CHEN Hou-qun’
1. College of Civil Engineering Hohai Univ. Nanjing 210098  China
2. Institute of Water Resources & Hydropower Research of China  Beijing 100044  China

Abstract The characteristics of fully-graded concrete of different moduli have not been paid much attentions to over a
long period of time. The tensile stress of concrete is normally the key factor in the high arch dam design so the analysis
based on the different modulus elasticity theory is necessary. Especially if a high arch dam to be constructed is located
in a region of high seismic intensity the earthquake resistance to ensure the dam safety is the most important technical
problem to be solved therefore the requirement for tensile stress control of the dam body is very high. In the present
study static and dynamic flexural-tensile tests were performed on fully-graded concrete by use of the third point flexural
loading method and the electro-hydraulic servo system for the study of the variation of the tension and compression elastic
moduli and the Poisson ratios of the concrete in dynamic and static states. The results show that the ratios of compression
and tension elastic moduli are 0.89 and 0.87 respectively in static and dynamic states that the compression and tension
elastic moduli in the dynamic state increase by 5.4% and 8.5% as compared with those in the static state that the
compression and tension Poisson ratios reach 0. 88 and 0. 68 respectively in static and dynamic states and that the

flexural strength of the concrete in the dynamic state is 21.7% greater than that in the static state.

Key words fully-graded concrete different moduli  static and dynamic characteristics
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