18 5 5 1) = TR OK E ¥ MOAKEEERO Vol. 18 No. 5
2017 4F 10 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Oct. 2017

fir 2T 4 2 FE PR I 1 B T AR TR R 2 I [ 3=
EE ST

REXRGF KRR A . FAD
TR TR R 759, 710038)

WE SALLEARBLHAERNEAEETESHERAX A THR TR RBE "R A LA EE
BCRMEMEIANE RN BRE L HEREAREY R E K, 38 ANSYS ZHE 34T 5 I R B
&, K JF IE 28 ok An e oL @ ok $EAT AR AT, BTG R HATIIE, E KA EN F 4 13.634, 4
HEHy F A% 25. 605, TAE MR E W FAE N 14. 431 ;0 B 3% Fr 44 SR 0y P (% 0.037 5, Al BB #y P {H
0.012 6, TIEW B E 8 P4 0.015 0, I AT 7 LUK I 3 AN B & 3 T 388 AR IR A3 8 % e 4 &
HEE HBEWKNRF A BORAELEE) >C(THEBREE) SAGAELE R, i DX 484507
BEE A E R A T FEa=2.73—0.077A — 0. 099B + 0. 096C + 0. 008AB + 0. 013AC + 0. 01BC —
0. 097A%+0. 028B° —0. 063C* , 7 wy M 473 2 B 4F 4 & 44 & 8] #E % 80 mm, 3 K  50~90 mm, T 1 #, i7 7 &
K 0.5~1.0 A B, WAREFAEEHLEHEMKER,

KR 7 FE AR5 IE 2 % 5 v BT 5 IR A R 5 B AT 4 R R £ AR

DOI  10.3969/j. issn. 1009-3516. 2017. 05. 010

hESES V351 XEtrERR A XEHS  1009-3516(2017)05-0055-06

A Significance Analysis of Influence Factors on Carbon Fiber Heating
Wire Concrete Pavement Slab Temperature Rising

ZHANG Chujie, XU Wei, CAI Liangcai, [.I Chunming
(Airport Construction Engineering Department, Air Force Engineering University, Xi’an 710038, China)

Abstract: The temperature rising rate of carbon fiber reinforced concrete pavement slab has relations with
many factors. In order to study the significance of influence of three factors, i. e. the working current in-
tensity, the heating wire buried depth and spacing, on the temperature rising rate of the concrete, this pa-
per uses ANSYS to modeling to test and obtains data by adopting orthogonal method and response surface
methodology to analyze, and uses field test to verify. The F value of buried depth, spacing and tempera-
ture obtained by orthogonal method is respectively 13. 634, 25. 605 and 14. 431. The P value of three fac-
tors obtained by response surface methodology is respectively 0. 0375, 0.0126 and 0. 0150. The analysis
shows that these three factors have a significant effect on the temperature rising rate of concrete, and the
order is B heating wire spacing™ C working current intensity > A heating wire buried depth. The fitting
equation of temperature rising rate obtained by DX is:q=2. 73—0. 077A—0. 099B+0. 096C—+0. 008AB+
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0. 013AC+0.01BC—0. 097A%+0. 028B*—0. 063C?, thus it can also be obtained that the spacing of heating

wire is 80 mm, buried depth is 50~90 mm, working current intensity is 0. 5~1. 0 A, and the temperature

rising rate meets the requirements of pavement slab deicing and snow melting.

Key words: simulation test; orthogonal method; response surface methodology; temperature rise rate;

carbon fiber wire; concrete pavement slab
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Tab. 1 Factors and levels

IKF A/mm B/mm C/A
1 50 80 0.5
2 70 100 0.75
3 90 120 1.0
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Tab. 2 Results of orthogonal design

% e
R
A B C T,/C t/h a/CCC «h™H)

1 1 1 1 —2.00 1. 833 2. 654
2 1 2 2 —2.00 2.017 2.479
3 1 3 3 —2.00 1. 950 2.751
4 2 1 2 —2.00 1. 817 2.678
5 2 2 3 —2.00 1. 867 2.272
6 2 3 1 —2.00 2. 200 2.631
7 3 1 3 —2.00 1. 900 2.205
8 3 2 1 —2.00 2. 267 2. 238
9 3 3 2 —2.00 2.233 2. 301
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Tab.3 Results of response surface methodology

FY  A/mm B/mm C/mm a
1 90. 00 100. 00 0. 50 2.419
2 90. 00 §0. 00 0.75 2.727
3 70. 00 120. 00 1. 00 2. 803
4 90. 00 120. 00 0.75 2.459
5 50. 00 100. 00 0. 50 2. 608
6 50. 00 100. 00 1. 00 2.702
7 50. 00 120. 00 0.75 2. 586
8 50. 00 80. 00 0.75 2. 884
9 70. 00 100. 00 0.75 2. 830
10 70. 00 100. 00 0.75 2. 631
11 70. 00 100. 00 0.75 2.678
12 70. 00 100. 00 0.75 2.752
13 90. 00 100. 00 1. 00 2. 564
14 70. 00 100. 00 0.75 2.777
15 70. 00 80. 00 1. 00 2. 857
16 70. 00 120. 00 0. 50 2.479
17 70. 00 80. 00 0. 50 2. 654
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Tab. 4 Range analysis
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Tab.5 Variance analysis of orthogonal design

HE BHE B2 Wiz FH Sk
A 2 0. 087 0.043  13.634
B 2 0.163 0.081  25.605 x
C 2 0. 092 0.046  14.431

TRZE 2 0. 006 0.003
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a= 2.73 — 0.077A — 0.099B + 0.096C +
0.008AB + 0.013AC + 0.01BC — 0.097A* +
0.028B*—0. 063C*
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Tab. 6 Statistics of response surface methodology

S5 A ¥J5 F P Pk
Model 0.26 9 0. 029 4.13 0. 0375 Y
A 0. 047 1 0. 047 6.58 0.0373 x
B 0. 079 1 0. 079 11.09 0.0126 *
C 0.073 1 0.073 10. 27 0.0150 x
AB 2. 273E-004 1 2. 273E-004 0. 032 0. 8634
AC 6. 437E-004 1 6. 437E-004 0. 090 0.7726
BC 3. 729E-003 1 3. 729E-003 0. 52 0. 4931
A? 0. 040 1 0. 040 5. 60 0. 0498 x
B 3. 214E-003 1 3. 214E-003 0. 45 0.5236
(o 0. 017 1 0. 017 2.34 0.1700
B2 0. 050 7 7. 132E-003
ST 0. 025 3 8. 285E-003 1.32 0. 3841 N
afi iR 0.025 4 6. 266E-003
S S 0.31 16
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