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Compression Dynamic Behavior of Rubber Fiber Reinforced
Concrete under Action of Earthquake Magnitude

Al Siping, TANG Peng
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Abstract : In order to determine the dynamic performance of rubber fiber reinforced concrete (RFRC) under
compression, four kinds of rubber fiber reinforced concrete were prepared according to 0% , 30% rubber substi-
tution rate and 0%, 0.6% polypropylene fiber content respectively under eight earthquake loading strain rates.
According to the test results, the failure modes and stress-strain curves of rubber fiber reinforced concrete under
different loading conditions are obtained. Through comparative analysis of the mechanical parameters of rubber
fiber reinforced concrete under different loading conditions, the following conclusions are obtained: the integrity
of rubber particle and polypropylene fiber reinforced concrete under static and dynamic pressure is relatively
high, and the rubber particle can effectively improve the extension of concrete with the increase of loading strain
rate, the peak stress of rubber fiber reinforced concrete increases gradually. The dynamic improvement coeffi-
cients of peak stress and elastic modulus of concrete with polypropylene fiber are significantly higher than those
of other mixing conditions, whereas the situation for concrete with rubber particles is just the opposite. At the
same time, the relationship equations between the loading strain rate and the dynamic improvement coefficients

of peak stress and elastic modulus are put forward respectively, and the stress mechanism is discussed.
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Table 1 Mix proportion of rubber fiber reinforced concrete

kg/m’
Sample code Cement Water Fine aggregate Rubber particle  Coarse aggregate Polypropylene fiber
C-0%-0% 279.00 178.00 780.00 0 1034.00 0
C-0%-0.6% 279.00 178.00 780.00 0 1034.00 13.63
C-30%-0% 279.00 178.00 546. 00 96.90 1034.00 0
C-30%-0.6% 279.00 178.00 546. 00 96.90 1034.00 12. 80

12 RENFEAFRSESE

S 3L 8 M 7R G AN AL R AN [/ B T
UL N AR £ AE TR Bk 1 52 T 3 ) 1R BE RS R R LR

WEW-100B B % 7] IR ML , 1235 45 2% 25 i 57 A9 fr 2%
A % g T RS AL I 2 5 [ B g FF) A A8 1 1 g A48 SR 4
AU YR Bk - 2 FE 3 A vp i A T8 B (i o AT ),



1004 @®mOs M

B

524 %

Rt A 0 SR AR A 3 0 2 2k PR oK
AocEk 2], 8 1R B a1 RO 28 100 mm X
100 mm X 100 mm. % JEIR #E + b R B A — @ FE ALY
FVES O FRAE , B A T 3R T S e, B
SN R T

AN TR I 28 07 A% 283 [ % R AN ] 1) #3074 FHAR
ML, WP LT R SR S R RS TR A A in 2y
e, BIE S 5 Oy 2 Bl A A TSR 7 R3S

B IREE BT R AR 0 500, I R B 3R 58 K
5N A ) A v Z i) | E= o R o= w1 N 3
by 7R e GO B A B e TR R ) RN AR R e =
1.0X 10 ° s WE R FEAEXS b T80, SR )5 25 1 b 7% i 2
P | R IARE SN & % A L) A )1 = A - | N
B S 5.0X107°, 1.0X10 ", 5.0X10 *, 1.0X10 *,
5.0X<10 *,1.0X10 2.5.0X 10 *s . % 1E 2 i 2 w7
AR SR B 1 IR A5 kg

Blast

Earthquake

Creep Quasistatic | Car crash

Plane crash

Missile attack

10~ 10* 107 10¢ 10 10-* 10-* 10> 10" 10 10" 10> 10°  10¢

éls™!

L A8 0 78 25 15 1 2l ) A S [

Fig.1 Loading strain rate and range of static and dynamic action

TE IR BE + 32 R 6 0 20 A2 b, 7 2
51 F T 2 (R0 AE B BE AR T AR SR 3R R
VU F £ 9 Y I A 2 J2 LA B it e T R 5
wo P R TET b R P A A o A S B L A DA
AR B R

2 RBERSDH

2.1 WIRES

X TR Uk - B SR 25 W AF 95 A B T O G b L 2
WA BE 43 BT BE + 00 F P e 38 i AR SO I £ 4 iR
&+ 32 R B Jp g 5, AT AR BN RN T 00 T 1y

£,=1.0x10-5s~ £,=5.0%10"s~
(@) C-0%-0%

£=1.0x10-3s7!

£,=5.0x1025!
(c) C-30%-0%
B2 AREINETO0F AR 2 4 TR 5 1 2 FEBIRE &

Fig.2 Compression failure modes of rubber fiber reinforced concrete under different loading conditions
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Fig. 3 Compression stress-strain curves of rubber fiber reinforced concrete under different loading conditions
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Fig. 6 Effect of loading strain rate on peak stress of concrete
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Fig. 8 Effect of loading strain rate on elastic modulus
of concrete
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Fig.9 Effect of loading strain rate on elastic modulus
dynamic improvement coefficient of concrete

P8 .9 AT L 7 A T i 08 R AR
R R TN 7 £ A R P R P SR AR X AR AR
LA A 5 T s 4T 4k 45 4k 31 000 19 3% 38 R 56
IRAFFE IR AR N 1.0 107 s i, H e i ol
13.54GPa, 75 NN 28 H 48 15 22 5.0 10 * s "R,
B A 16,19 GPa, BLPE 158 bk 52 0 280 10 28 5 3

M) T 5% 18 4 1 BBE SR 19.57 94 5 B 458 I TN I 4F 4k 3K 1
1 BEL M ASE Sk Fl R N R AR FE 1.0} 10 s A Y
4.27GPatm 23 Jy MM A HE 5.0X 10 % s "B
6.77 GPa, 45 = i Bl 58.65% 5 M5 4% i i A ik 1
) 5P A R E R O RN AR 3R 1.0 1077 s R Y
4.11 GPafgm 28 S ME N AE £ 5.0 <10 * s "By
5.63 GPa, & &5 i £}y 37.00 % ; U455 Jie i v A1 5%
VN W 1 2 31 Y M ST A FR D N AR AR %R 1.0
107 s "I Y 1.80 GPa i i 2 5l J1 Jin 4 i 22 %2 5.0 X
1077 s 'HF Ay 2.46 GPa, $2 /& I8 B o0 36.90 % . A B 1A
G TR SIS i R T B N VR A A o i S | B A
R IR AR SRR RINIG LT 448
M R 150 AR I Ok A TR 95 S A 2 I 2%
O A5 58 5 e JIT 4 e 100 e R R T AR 5 A5 TR A
RAH I, 1B 5 TN M £ 4 00 TR B Ok R A2
TR AR 2R 5 W) BT 4R v 1 IR R A X A e

XoF AR 2T 4 VR B A e A 2 o A A 5
M) F) 7 o OC R 4 2L 2 (2) I i A 8 X R
8 AR SO [ 0 2 000 T AR 0 2 A YR 6 - M A i i
17 T A3 320 (8) ~(11).
K C-0%-0% .

EJ/E=1+40.113 11g(é,/¢.) (8)
R C0%-0.6%:

E,/E=1+0.159 7lg(¢,/¢.) (9)
X C-30%-0% .

E,/E=1+40.074 5lg(é,/¢.) (10)
R C30%-0.6% -

E,/E=1+0.101 7lg(¢,/¢.) (11)

A1 2 (8) ~ (1) A& 9 m g, 3K (2) X 45 i £F 4k
TR BRE e P A o R A S T ) 22 R R
A B B E T ROCR 8 B (8) ~ (11D Y2
JOE PT A, 4 Bh B G AR 21 ZE TR BE - A9 SRR A R
TE TN AR RS20 728 A LA E 1 A 4518 A
—2.

H 1E] 3 7 7 il 2 i B (LI A8, SR P 55 (L) )
HHTR] 8 7 23 A T7 2, 20 W D 48 10 72 4 % AR I 21 4
1 5 W (L R AR S AR A R BRI R, i8] 10,11
IR .

HIE 10 11 r WL AR SR IN M - 2 T L 8
A B TR P FEE RE - Ve L 7 78 AR 0T 52 e 5 A [ AR
BURRT 24 R 0 M 25 4 04 T 5 - 08 (07 748 A X
B AR A AROR RN I A 4R i Bl o
(0%,0%) . (0% ,0.6%) . (30%, 0% ) F1 (30%,
0.6 ) F , 45 i 2T 2 {5 55 £ 0 (B0 N 722 /Y 722 A6 X TH)



OOV 2 25 R AR R G A R AR 2T 4 T 5 1 32 TR 3 ) i 1009

%51
8000 -
v v v v v
~ 7000 v v
Eeoo0f ¢ *° S o 0
g;smmA,-cn%Awo 2 C-30%-0%
3 o C-0%-0.6% v C-30%-0.6%
'S 4000 |
@ A A A A a 4 a .
4 3000
~o000F = . ot av F
1000 1 1 1 1 1 1 1 1 I
-0.5 0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0
lg(éq/€5)

PELLO T 230 07 722 3 o T B L 0 {0 1o 22 149 5% 1)

Fig. 10 Effect of loading strain rate on peak strain of

concrete
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