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Strength Properties of Wet-screened Two-graded Aggregate
Concrete for High Arch Dam Under Biaxial Stress
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(1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China;
2. Hydrochina Chengdu Engineering Corporation, Chengdu 610072, Sichuan., China)

Abstract; Combined with the Xiluodu High Arch Dam project, authors presented an test study on
the strength property of wet-screened two-graded aggregate concrete for high arch dam under
uniaxial tension, uniaxial compression, biaxial tension-compression, biaxial compression and
biaxial tension stress by using the electro-hydraulic servo-controlled triaxial test machine of
Dalian University of Technology. A new test loading method was developed for evaluating the
concrete strength under tension-compression stress, in which a glued double-plated manner
combined with plastic brushes was adopted. The test results show that this new method can make
the transformed stress more uniform, and can effectively eliminate the compression deformation
restraint of the bonded steel to the concrete specimen at the tension end. Meanwhile, it can
improve the test precision and can increase the test efficiency. The appropriate failure criterion
developed in the principal stress space for biaxial stress states based on the test results can
provide the references for mass hydraulic concrete structural design and nonlinear analysis.
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Tab.1 Mixture Proportions of Concrete for Xiluodu
High Arch Dam
REELMR| TR/ (kg e m™*) | PREE/ S/
s |k Dk [ e | 6 | em | %
Cig040 0.41 | 82| 130 70 |511]1 843| 4~6 4~5

Y4B TM-TT (O BAMOK A 5 MicroATR202 T +51 0 .

T 0 2 A AR AR L — DE HTAK 200 mm X

200 mm X 200 mm M7 A, RN THE A 1R B
+ T HRAR KT 40 mm 58 A OE BR 38 2% IR
s, B Y AE 48 b JE BB L il 7E % P B K

FRyE 28 LRI ARFM TRy, W2 =ik
LR R IR & 90 d L a0
Y1 H ALY 100 mm X 100 mm X 100 mm )
SEJTAR . IR 58 B R T OR 3 T BLKE
2 -

1.2 KA E

I RIEH T R¥ELEMILEE = hilE
B R EAT . e B A SR A R U L A v
FEL N I3 75 g i AL A 3 4 T X SR T XU
M-SR BRI & 24 i 1 s, Hop 2B g r=
30 mm. %G8 0 RLAR Ty vk N B =
0 4 e A 3T AR U 2 R XU R R
A L L XU AR5 R e 2 G i 4 5 X R AR
2 it S L L 3 A 8 BN X8 ) 5 A 22 iR s 2H 5 i 2
I AT LAY B 52 A A Ao i 32 s AR T 1 2 R
FEFT APF N 48058 56 I mT o 1 D0 B RS It 4 Al 1 7y 98
A ) 1T WSORS W 59 Al o 7 (S PR

N T ORUE BB 6 Rl 5 7R 55 A 2 T PR R D 5
S TR I 22 R R O T K A T AL L R R
I T IK BT BET ¥ o R SEORE B Il 1) i 45 1 #20 4%
FTEE TG 4 TR ) 24 ) i SR A il P R I T . 23
A4 SRR B R JCTE KRG W TED B O s 52 [ 7 FORE R 0 4K
M 5 BB 6 I B 38 RS W 4 OB AE 25 C ~60 C Y
B IR B & R A 1 ot 4 [ .

FE AT SR AI0 2 o 55 B 4 A i B
PSS K A% T3 B9 A 55 K6 0 40 R 3 4« 3 4 7 45
Xof WA BTt LR 2 A B AT T AR S — i S U
e Wi i g LY iy Bk B 4 . O T AR A O
AL AT 3 Aok MR R Y i A TR 58 a1 1 L AT
Xof e, iR N R R 3R A R AT A n AR B R
2X10°°" st fEFEAT B IR L XURH s DL R XU i
FE I I R 7T BRI BT H ) 7 ] PR AR AL R
BRI EE R R 3 SR R LRI ke 2 )2 E
Ul JEE 5 N7 7 R LT s 5 EE R BORA 2 T b A A i
JE R RS E .

AR T fE R 1AM 4 LVDT (& )&%  JE 4otk
JE/NF 0,05 %0 BN Ty 8 2 AN A E AR R
PEXT A6 J5 ) e AR TR AH I 2 > LVDT A& R 324K
21 .

2 RBERKDH

2.1 HWHEES
01— 9 Be TR 466 = 78 Al B O0Uh N RS TR
HRIE I 77 B B R T B TR 25 1T 43 SRy 0 B L A IR



%2 L AL IR R KRB R R A B ) R R A 69
A ) B . W 2Ca) i DUFR )« 2 B0 P i B 7 R 1
S330eceanassccaaas] | A4 T 0T B0 e DK e Y AR T I 78 G 3% L

©0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000

°
o
o
o
o
°
°
°
°
o
o
o
o
o
o
°
°
°
o

96

0000000000000000000
0000000000000000000
0000000000000000000
0000000000000000000
vi:eogoooceoooooooooeo
©090000000000000000

3 @2 96 (A 415,
I | A-ARR T

(a) MU AR-28 K} Rl

o o i=

96

O ==

A

¥

5
m@\ms

* 70 B 30
| 96 | B-Bik I
(b)  Hl W 49 B

o _ 0| =
8}

36

96

46

1
|

(O

7
E% :4516

v

70 |
\ 96 |

(c) f&JIHHR

A
\l

i ) R T4

oS
1 73 B4R

ROEBL e ae ax
i v R

]

"
I

[
=1

P -<H
| (S
| il

IR A

L
Lo

L

i

-

1

8 W o 1|
033

(d) XUl 7 n %
B 1 Wb EK I M2 77 % (B4 mm)

Fig.1 Loading Methods for Biaxial Tension-compression
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Fig. 2 Failure Modes of Specimens Under Biaxial Stress
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Tab.2 Ultimate Strength Average Values of Wet-screened

Two-graded Concrete Under Biaxial Stress
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Fig.3 Comparisons of Test Results Obtained in the
Paper and Strength Envelopes by Kupfer,et al
Under Biaxial Compression
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Fig.4 Test Results and Failure Criteria Under
Biaxial Tension-compression
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Fig.5 Test Results and Envelopes Under Biaxial

Stress Strength
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