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Abstract: In order to simulate work environment of high dam concrete and effects on the mechanical properties
of concrete due to high seepage pore water pressure, standard concrete samples are immersed into a high water
pressure container and high hydraulic gradient is produced in testing samples. The concrete mechanics and
physical properties studied in the paper are included strength, young’s modulus, water content and wave velocity.
The effects due to different water pressure in the container (concrete pore water pressure), time, concrete grade
and aggregate maximal grain size are considered in experiments. Experimental scheme is designed by an
orthogonal experiment design method, thusly, 28 groups of experiments for the studying effect of compressive
strength, water content and wave velocity, 9 groups for tensile strength are obtained. The study shows that the lost
rates of concrete compressive and tensile strength, young’s modulus are gradually increased with the increase of
pore water pressure. The significance test shows that pore water pressure, grain size and concrete grade are

significance to compressive strength. Under same pore water pressure, the lost rates are increased with increase of
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grain size and reduction of concrete strength. The water content relates with pore water pressure, and concrete

grade. The water content of sample is increased with increase of time and reduction of concrete strength. The

wave velocity of concrete sample shows a fluctuation character with increase of pore water pressure.
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Table 1 Mix proportion of concrete and its seepage property
BT KKEE  WE Kikgm®) Ki/kg/m®)  #/(kg/m’)
0.65 33 150 231 667
C15
0.65 33 150 231 667
0.55 31 150 273 615.4
C20
0.55 31 150 273 615.4
- LY ST i TR N T BIERRY
TR s s s D ppa/mm s
(kg/m®) (kg/m®)  (kg/m®) (x10°cmv/h)
Cls 677.5 6775 - 40 4.37
406.5  406.5 542 60 4.44
6849 684.9 - 40 1.04
C20
410.9  410.9 547.9 60 1.98
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Table 2 Experimental results of compressive strength and its young modulus

Y1 SRAKIE/MPa B )/ Dyyy/mm T 54 —— LI - AR
PUER/MPa  BIIEJE/MPa $UKEHEA(%) AIJERT/(x10°MPa) K JG/(<10°MPa)  $12K%/(%)
1 0.5 24 40 C15 12.60 12.10 4.0 19.82 19.13 35
2 0.5 36 60 C20 27.20 26.10 4.0 425 4033 5.1
3 0.5 48 40 C20 25.30 24.70 2.4 33.45 32.36 33
4 0.5 72 60 C15 13.80 12.80 7.2 33.01 31.23 5.4
5 1 24 60 C20 25.80 23.90 7.4 4291 40.39 59
6 1 36 40 Cl5 15.90 14.40 9.4 40.88 37.1 9.2
7 1 48 60 C15 13.40 11.50 142 29.91 25.16 15.9
8 1 72 40 €20 27.40 26.20 44 32.62 30.97 5.1
9 13 24 40 C20 25.20 2420 4.0 34.76 32.64 6.1
10 13 36 60 C15 13.80 11.60 15.9 2532 21.19 163
11 13 48 40 C15 14.95 13.10 124 29.91 26.42 11.7
12 13 72 60 C20 24.30 2220 8.6 36.38 34.04 6.4
13 1.5 24 60 Cl5 15.40 13.40 13.0 33.68 29.6 12.1
14 1.5 36 40 C20 29.00 27.30 5.9 38.45 35.39 8.0
15 15 48 60 €20 2430 21.60 11.1 35.51 31.42 115
16 15 72 40 C15 17.50 15.00 143 24.08 20.52 148
17 1.8 24 40 C15 19.40 16.10 17.0 40.81 345 155
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Y15 SRS IEMPa T/ Dye/mm 252 PURIRE GRELAT
BUERT/MPa IEJG/MPa BURHEA%) MIERI/(<10°MPa) IR JG/(x10°MPa) — HURFN%)

18 1.8 36 60 C20 23.60 21.90 72 34.04 31 8.9
19 1.8 48 40 C20 25.90 24.10 6.9 26.08 23.81 8.7
20 1.8 72 60 C15 13.80 11.10 19.6 25.32 20.68 183
21 2 24 60 C20 22.60 17.70 217 36.61 29.93 18.2
22 2 36 40 C15 20.90 16.20 225 37.19 30.06 19.2
23 2 48 60 c15 17.10 12.80 25.1 29.81 232 222
24 2 72 40 C20 21.80 19.20 119 31.8 292 8.2
25 2.5 24 40 C20 22.30 18.40 17.5 41.57 34.28 17.5
26 2.5 36 60 Cis 13.80 9.30 32.6 43.49 28.4 347
27 2.5 48 40 C15 20.90 15.30 26.8 40.13 30.06 25.1
28 2.5 72 60 C20 26.20 19.40 26.0 46.06 3321 27.9

M 2 M DA, ANVE R PR RIS

PURSAPERC R, 20 7€ e 0 s KA
Wl Yl AE TR TRt b ALK ISR YR, LAY
AR R, 7 T 8. A IEAT A
KO W 2 Ry 2 43 UK IR 45 SR k5 A
AR, iBIE ALK MR R B T s ik B A 47t
s 5 PR B M P DA 3R U DA = b F 7K s - R A2 -7
e AE - 1E], i AR IS RS il b B2 . 2
WIS T PR3 i, At 3 AN PRI e - T M s AN
PO FAER R I3 A L 2 AT 3,

—=— C15, Dy
—e— C15, D¢y
—A— CZO, Dyo

—v— €20, Do / :/

i
//fi/ ///
=

30

N
G
T

1)
S
T

PUHS B R 2/ (%)

w
T

A/A
*os 1o s 20 25
AP FK I /MPa

K2 w2 ALK B e L B B i L R %
Fig.2 The damage laws of compressive strength under high
seepage pore pressure
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high seepage pore pressure
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Table 3 Experimental results of tensile strength and its young’s modulus
R S =N
A5 ANFIKIE/MPa /D Dypa/mm  VERE A% — hﬁ’iﬁ — a3 mﬁm‘
BUERT/MPa K JG/MPa $1558/(%) HIJERT/(x10°MPa) IJE 5 /(< 10°MPa) #K%/(%)
1 0.5 24 40 Cl15 1.63 1.36 16.6 3.87 3.35 13.4
2 0.5 48 60 C20 1.67 1.36 18.6 3.29 2.83 14.0
3 0.5 72 40 C20 1.72 1.51 12.2 7.14 6.2 13.2
4 1 24 60 C20 1.72 1.35 21.5 5.29 4.36 17.6
5 1 48 40 Cl15 1.45 1.15 20.7 5.88 4.17 29.1
6 1 72 40 C20 1.64 1.17 28.7 4.17 341 18.2
7 1.5 24 40 C20 2.10 1.65 21.4 5.86 4.34 259
8 1.5 48 40 C20 1.78 1.40 21.3 6.18 4.57 26.1
9 1.5 72 60 C15 1.42 1.06 25.4 3.89 2.74 29.6
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Fig.4 The relative change laws of water content under high

seepage pore pressure
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