13 6 ( ) Vol. 43 No. 6
2011 12 J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition) Dec. 2011
1 2 3
b
(1. s 710064 ; 2. s
710064 ; 3. s 710065)
, , 0.9 kg/m?*,
8%.
. TU279. 741 :1006-7930(2011)06-0905-07
19 20 s
Y Y . I:l]
1 .
1.1
425R , s .
R 2.68 g/cm’ . 1.41 g/cm?, 0.8%, 2. 7.
, 4,75 cm~9.5 cm:9.5 cm~19 cm=3 : 7 ,
(Fibermesh INFORCE) , 1.
(Polyacrylamide, PAM) . , , 6 X
10°. 2.
1.2
C40, 30~50 mm ,
m’® 0. 45 kg.0.9 kg.1. 35 kg ,PAM 6%.8%
10% 3.
:2011-01-05 :2010-10-15
(200531881202)

(1969->,



906 ( ) 43

1 2 PAM
Tab. 1 Chemical and physical property of Tab.2 Physical property of solid Polyacrylamide
reticulate polypropylene fiber
/MPa 560~770 /g cm™? 1.302
/MPa 3500 /Pa 3~14
0.91 /C . 290
100% 70%, 430
/mm 1219 98%, 555
[ 100 <300 NH,
=>300°C H, .CO.NH;
/C 160~170 e 165
/C 590 188
194,204
/C 210

3

Tab.1 Mix proportion of the concrete

PAM
/kg e m™’ /% /% N N (PAM)
C 0 0 0 1:1.42:2.23:0.42 % 0.000 0
F, 0.45 / 0 1:1.42+2.23:0.42 ¢ 0.000 95
F, 0.9 ) 0 1:1.42+:2.23:0.42 : 0.001 89
F, 1. 35 / 0 1:1.42+2.23:0.42: 0.002 84
P, / 6 0 1:1.42+:2.23:0.42: 0.06
P, / 8 3.7 1:1.42+:2.23:0.404  0.08
P, / 10 7.3 1:1.4212.23:0.389 : 0,10
1.3
A P2 P12
1. JTG E30-2005
8,=L/150 , - = B
28 d 100 mm X100 mm X400 mm
, ( ID 0 f2 B/mm C
- MTS o
(MTS) 1
Fig. 1 Flexural toughness index
T of the concrete
b
BT i
. T, ( 1 OABC ),N e mj; [ ,mm; &y .0 =1/ 1503
b.h . .mm,
4.
90 d, , 7 mm X7 mmX4 mm ,
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2.2 .
5, 5 Tab. 4 Workability of the concrete
(D /% /mm
H ( 2) Fg ) F] Cl 0 47
F, F, 0 38
, F, , 28 d F, 0 31
F. 0 18
14. 4%, 7 d 1. 9%,28 d ’
P, 0 32
7. 0%;(3)
A P, 3.7 20
PAM D) P_Z ’
22. 6%.PAM ( ) ; PAM
5
Tab.5 Strength test results of the concrete
7 d 28 d
/MPa /MPa /MPa /MPa
(ON 46. 2 / / 50.1 6.38 8.6
F, 46. 7 / / 52.1 6.88 7.6
F, 47.1 / / 53.6 7.30 7.3
F; 44. 2 / / 46. 8 6. 64 7.0
P-1 41.4 / / 48. 8 7.41 6.6
P-2 40. 2 / / 47.5 7.82 6.1
P-3 32.3 / / 41. 4 6.87 6.0
2.3
6) s
E, , 152%., F,
s PAM s PAM
P-2 , 169 %.
6
Tab. 6 Flexural toughness test results of the concrete
G F, F, F; P-1 P-2 P-3
/N *m 13 28 32.75 31.25 29.25 35 26.875
/MPa 1.95 4.2 4.912 5 4,687 5 4,387 5 5.25 4.0312
3
3.1
3.1.1
2 5000  .4000 . 2000 SEM
SEM ,
Ca(OH), . ) C-S-H, AFt

CH,
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5000 SEM . :
. F2 . . .
8~10pm 2~4ym,
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C—S—H . . .
, : : PAM , ,
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, : . PAM ,
.C—S—H . : .

F-2 (4000

F-3 (5000 F-3 (4000 F-3 (2000)

P-1 (5000 P-1 (4000 P-1 (2000)



6 : 909

P-3 (5000) P-3 (4000 P-3 (2000)

2 SEM
Fig. 2 SEM photographs of the concrete

3.2

F-1 (30000 F-2 (3000) F-3 (3000

P-1 (30000 P-2 (30000 P-3 (3000)

3 SHM

Fig. 3 SEM Photographs of the concrete transition zone
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Ca(OH), . Ca(OH),, CH
3.3
] D) F*Z
8~10pm 2~4pm,
3.4
PAM s PAM
) COOH ) S
OH™ Ht .
~ CHZ‘CR ~ ~ CH2|CR ~—4 NH,
CONH, COOH
PAM Ca’t s COO—Ca—00C HO—Ca—00C
, PAM , COO—Ca—00C Ca(OH),
, , Ca(OH), s Ca(OH),
PAM Ca®™ APT (
) s
. PAM s . SEM P/C=8%
PAM s - Ca(OH),
. ’ 5PAM b 8% ’
8% ) ’ )
4
(D , s
. 152%, , 0.
(2)PAM )
. PAM .PAM 8% 169%.

PAM , .
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Influence of additives on flexural toughness of the concrete

SUN Zeng—=hi's SHEN Ai-qgin*, ZHAO Yong—xiang®

(1. School of Materials Science and Engineering , Chang’'an University , Xi'an 710064 , China;
2. Key Laboratory for Peculiar Region Highway Engineering of Ministry of Education, Chang'an University,
Xi'an 710064 , China;3. Shaanxi Road & Bridge Co. , Ltd, Xi'an 710064 , China)

Abstract: High toughness concrete was prepared by mechanically mixing reticulate polypropylene fiber or polyacrylamide
with plain concrete. Through strength and flexural toughness test, the modification effects of reticulate polypropylene fi-
ber and polyacrylamide on the toughness of concrete was studied, and the microcosmic structure of concrete was also ana-
lyzed by using scanning electron microscope. The test results show that the reticulate polypropylene fiber and polyacryl-
amide can not only effectively enhance flexural strength and flexural toughness as well as improve microcosmic structure of
concrete significantly , but also reduce the ratio of compressive strength to flexural strength . Analysis indicated that the
optimum amount of reticulate polypropylene fabric to be used in concrete is 0.9 per cubic meter of concrete, and PAM
is 8% of the cement weight.

Key words: reticulate polypropylene fiber; polyacrylamide; microcosmic structure, flexural toughness; the ratio of

compressive strength to flexural strength
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