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Tab.1 Material parameters of the layer

MR B EEes HE

=

E/MPa Hp (kg-m™) B

KIBIR % 23 000 ~
TEE 47 000 0.15 2500 0.05
PHENEEE 600~1800 0.25 2500 0.05
LREREE  800~3200 0.25 2100 0.05
- 50 ~ 600 0.30 1800 0.05
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Tab.2 Dowel bar parameters

AT HAR HHF  #i " HE

R O KE EE  mg& T p/(kg-

d/mm 1/mm s/mm  E/MPa K m™?)

35 600 300 200000 0.25 7 850
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Tab.3 Model size

W2 FHRTK xR /mxm ZE h/mm
KERE LR 5x4 28
HEEER 10.01 x4 4
A W ¥ 2 2 10.01 x6 20
5 13.01 x7 800
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I
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= e -
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1301

1 PEEREMERRTEH(SM mm)

Fig.1 Model size of semi-rigid base
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Tab.4 Calculation arrangements and the relevant parameters

s
T3 1 2 3 4 5 6 7

HERE/cm 20 22 24 26 28 30 32

W E#E/MPa 23 000 27 000 31 000 35 000 39 000 43 000 47 000

DIEREE /cm 1 2 3 4 5 6 7

MEEE B/ MPa 600 800 1 000 1200 1 400 1 600 1 800

2 i B 2 L B/ em 14 16 18 20 22 24 26

R EEE/ MPa 800 1200 1 600 2 000 2 400 2 800 3 200

3 BB/ MPa 50 100 200 300 400 500 600

TEHEE/(km - h™") 5 10 30 60 90 120 150

RS BREEHNFWEITHLR
Tab.5 Calculation results of pavement structure mechanical response
Fe
Rttd 1 2 3 4 s 6 7

B —HRFEY/0.01 mm 82.2 42.6 21.9 15.1 11.7 8.9 7.0
FE KRBT UL/0.01 mm 86.4 45.8 24.2 17.1 13.4 10.4 8.4
mEREZ P/0.01 mm 4.2 3.2 2.5 2.0 1.7 1.5 1.3
HRER o, /MPa 0.7532 0.562 3 0.443 1 0.359 0.302 7 0.265 4 0.229 4
hHEER 7, & {H/MPa 0.3182 0.3653 0.3612 0.3389 0.3155 0.2952 0.274 7
BERRKH 0,/MPa 0.074 1 0.054 8 0.033 6 0.0257 0.021 8 0.019 1 0.017 3
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Tab.6 Grey entropy relation of semi-rigid base

# 73
T3 BB oK EERE EHEES  DRR, HE K
ol =3 EhE a, =g o,

HEERE ¥, 0.939 9 0.940 6 0.953 4 0.952 8 0.980 5 0.948 3
HEHER v, 0.927 6 0.928 2 0.940 6 0.940 0 0.967 4 0.935 7
YIEEBRE v, 0.8154 0.8159 0.824 4 0.824 0 0.8419 0.8211
MEEER v, 0.902 5 0.903 1 0.914 5 0.913 9 0.939 0 0.910 0
HREREREE 5, 0.9327 0.933 3 0.9459 0.945 3 0.973 1 0.940 9
LRt EER v, 0.878 2 0.878 8 0.889 4 0.888 8 0.911 8 0.8852
WEEE vy, 0.749 2 0.749 5 0.756 3 0.755 9 0.769 4 0.753 7
ITHEBE v, 0.623 6 0.623 8 0.628 1 0.627 8 0.635 3 0.626 7
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(1) HREEEEAPRSHELAR:

u, =5.657 7 *h? +9.632 2 °E} -4.986 1°°
h: +1.393 47 7E2 +6.930 1 7°h} +2.513 27°E; +
9.309 3 "E} - 4. 655 7°V* +0. 052 Shh, -
1.581 8 °h,E, +1.585 0 *h,E, - 1.257 2 °h,E,
-2.498 8 °h,E, - 8.698 8 *h,E, +4.516 0°
h,E, +3.728 2 °E,E, -2.043 3"°E E; - 6. 675
8 °E,E, +0.058 7Th, -1.228 6 °E, +9.039 6 °V
+3.2217 (1)

BIHARBHRLRBTHH0.999 5,877 %
37 0. 008 7.

(ﬂﬁi%ﬁé’%ﬁ i AR

 =7.37597*h? -7.626 1 " E} -2.263 47*h;

+5. 589 1'“E§ +1.543 17°h +1.626 5°E: +
4.713% "E? -2.442 47°V* -~ 1.910 6 *h,h, -
6.594 4 °h E, +6.812 1 *hE, ~3.492 5 *h,E,
+1.301 5 °h,E, +4.964 4 *h,E, —2.390 3°*
h,E, -1.040 6 °E,E, +4.072 4 'E\E, +1.507 4~°
E,E, +3.271 8 *h, -4.219 5*E, +3.092 27’V

+0.602 0 (2)
FEHHARBHXEERTEHFH0.998 5, =
3 0. 003 3.

() TR R I BY R A A
r,=2.21177*h} +4.673 7 "E} -6.4156"°

K2 -5.063 3 °E} +2.096 7 *h] +5.626 2°E; +
1.569377E2 +1.035 8 °V* ~ 1. 418 6 *hh, +
9.391 0 "h,E, +2.856 6 *h E, - 1.827 2 *h,E,
-3.918 2 *h,E, - 5.794 9 *h,E, +4.268 47*
h,E, +1.7477 "E,E, -8.233 0 °E,E, -7.617 7"’
E,E, +6.277 9 *h, -1.884 8 *E, -2.119 6 °V
+0.456 5 (3)

EHARMHERREF TN 0.992 9,85 EH
0.003 3.

(4) 22 R B jJ/\it
Tp=2.1967°h} +4.059 5"°E} +9.9570°°

h:-1.094 9 °E2 -2.638 37°h; ~1.141 17°E; +
6.91247"E2 —~9.867 8 °V* +1.215 5 h,h, -
2.211 8 "h,E, -8.700 5 °h,E, -4. 547 1 "°h,E,
-1.318 0°h,E, + 1. 365 7 *h,E, —-4.491 27°
h,E, +6.351 3°E\E, +1.220 0 *E\E, -1. 112 17’
E,E,-1.585 8 °h, —-7.447 27*E, +1.382 7%V
+0.1396 (4)
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Grey Incidence Analysis of Dynamic Response of Cement
Concrete Pavement with Function Layer

LIAN Xiang-dong'?, FU Xin®, XIONG Rui', GUAN Bo-wen', CHEN Shuan-fa*

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’ an 710064, Chi-
na; 2. Guangxi Comunications Investment Group Co. ,Ltd. , Nanning 530021, China; 3. Guangdong Hualu Limited Company of
Traffic Science and Technology, Guangzhou, 510420, China; 4. School of Materials Science and Engineering, Chang’ an Univer-
sity, Xi’an 710061, China)

Abstract;: Through the finite element method, the effect of various factors ( surface course thickness and mod-
ulus, functional course thickness and modulus, base thickness, soil modulus and running speed) of semi-rigid
base cement concrete pavement structure with functional course under the vehicle dynamic load on the mechan-
ical response was revealed. By using the grey relation analysis, the influence of various factors was given a
quantitative analysis. Besides, the formula of the pavement structure mechanical response (surface deflection
difference, tensile stress at the bottom of surface course, shear stress on the top of functional course and ten-
sile stress at the bottom of base) were obtained by the regression analysis, which can provide theoretical direc-
tion for the structure design and construction of cement concrete with functional course.

Key words: cement concrete pavement; asphalt mixture function layer; dynamic vehicle load; semi-rigid

base; grey incidence analysis
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Study on Adsorption of Cr( VI) from Aqueous Solution Using Rice Husk
by Hydrothermal Treatment

WANG Jian-she, JIANG Yan-wei, WANG Liu-cheng, SONG Cheng-ying, ZHAO Jian-hong

( School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The adsorption properties of Cr( VI) on hydrothermal treated rice husks were investigated and the
adsorption capacities of rice husks with series treatment time were compared. The results showed that the rice
husk with 4 hours treatment exhibited the best adsorption capacity, being four times that of raw rice husk.
Thermogravimetric analysis and Fourier transform infrared spectroscopy of the series rice husks demonstrated
that the active hydroxy group on rice husk dehydrated and condensed after the hydrothermal treatment. The
effects of pH, contact time, initial concentration and temperature on the adsorption capacity were investigated ,
showing that the adsorption capacity increased with pH decreasing, temperature increasing, initial concentra-
tion increasing and contact time increasing, and the Freundlich adsorption isothermal model was well fitted.

Key words: rice husk; hydrothermal treatment; Cr( VI) ; adsorption



