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Abstract: Microwave heating pavement deicing based on the microwave absorption and heating characteristics
of concrete is an environmental and economic pavement deicing method, but the microwave heating efficiency
of ordinary concrete is low, which limits the effect of microwave deicing. In order to solve the problem of low
microwave absorption and heating efficiency of concrete, the microwave absorption and heating efficiency of
pavement concrete is improved by adding carbon fiber materials with different lengths and amounts into
concrete. The coupling influence of different carbon fiber lengths and contents on microwave absorption and
heating efficiency is experimentally studied. The experimental technology is improved by using the
independently developed open microwave deicing vehicle and optical fiber temperature sensor, and the
experimental result is theoretically derived and analyzed. The result shows that (1) Adding a certain amount
of carbon fiber into concrete can improve its microwave absorption and heating efficiency, the increase range
changes with the content and length of carbon fiber, and the rational use of carbon fiber to modify concrete
can achieve the purpose of microwave deicing on pavement. (2) In the early stage of wave absorption and

heating of the specimen, the heat needs to be conducted downward, and the temperature rises slowly. After
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the heat conduction is balanced, the temperature rise rate gradually tends to a fixed value, and the
temperature rises steadily. (3 ) Carbon fiber modified concrete has certain temperature sensitivity, its
electromagnetic parameters and thermal conductivity parameters change with the temperature , and the solution
equation of relevant parameters is transcendental equation; (4) In a certain range, the temperature rise rate
of the specimen increases with the increase of the length and content of carbon fiber, but when the content of
carbon fiber is too large, it will inhibit its microwave absorption and heating efficiency. The length and
content of carbon fiber have a composite influence on the microwave absorption and heating efficiency of

concrete. When the content of carbon fiber is 2%o0 and the length is 0. 6 mm, the temperature rise rate is the

highest, up to 0. 68 °C/s, which is 4. 8 times higher than that of ordinary concrete.
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Tab.1 Main technical indicators of cement
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Tab.4 Mix proportion of carbon fiber modified airport

pavement concrete
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Tab.5 List of carbon fiber modified concrete specimens

T £T 4k BREF 4 </ mm

B/ %o 0.1 0.3 0.6
1 0. 1CFC1 0.3CFC1 0. 6CFC1
2 0. 1CFC2 0.3CFC2 0. 6CFC2
3 0. 1CFC3 0. 3CFC3 0. 6CFC3

IRIGIR AR IR BE T 45k TR T3 56 i
HiE) (GB 50204—2015) #ifE, #AELHINT: &
g, KaiEk S RHE A, B A)E, AL
FEHL; RJE, R4 A KRS, B AT,
ABEFENLIE 000 1 ming S5 J5 K5 980K I AK Hr,
PFEYI ST G, IATEREDL, BidE 2 min, TREE - AEH
PR B SE RS, T B T L AT TR,
ZJa B RE TS A i TR BE £ i A 500 mm x 500 mm x
50 mm BE BRI IR DG T IR %50, BELS
24 h G FI 2 SR WL TIREE, RS 1 i E
BT YH-90B bR F4r 4 N F 4 28 d JE Tt E
1.3 R UERER

RGIR L R 2 & B M R, (B4R M
FEREIAEE N 1 SIS BB, TEIE I s
FTRLEE , ASHEFSE R YL-PL B JC IR G 4T 16 B %
JERERVEATOUIG , 3h G T AN o 1 )

R PR ol ok UK 2 PN 6 SR P S AT X Ak D
Frima, (EAssEaElo b i A 2 B S WL T

BRUKAE AL A9 2 SME A TR RIS, AN REFLSE AR 4
LPrBRKE AR, NBLABETER A T B 041 Il
APRPBRVKIE,  HOIIG L S PRER vk A

2 HRSW

FETREE a1 36 0B G £F T L R, Al
RAELE 5 WAL, AUGREIIN 90 s, £ 1 s
SRR, RN 415 MR FEER) T-1 il
2R DA B s R i T i B AT
2.1 WMAHEKEMBES AWK MALRAZ M

Bl 1 AR 4E3B 1 53R 1%0, 2%e, 3%l ,
[ R 3R R T IR AR B . 1B 2 Sk 2F
ALK 0.1, 0.3, 0.6 mm B, AF#BETIK
EFRmmRTHREAE R, NE 1, B2 T E
(1) 6 MEE, 8 ABRLE 4 (0 TR E  R0F 0 2 IR
JEX T m TR BE R R, (AR AR R AT 4R 5
R 1%, BREFHERB AT BORMF 2 mE T i A

WmiREEE L, BEE WA GRS, HEAE
JE s TR EE o X UL AR 4 (148 T DL L
PEFHRSBE + 1Y R & AR, (H AR 4B A ik 2 4
B A BRI Y, A AT e X TR e Tk &
BB HERIER . (2) kg, R0 22 e
T o e S e 2 A B A 38 i 1, SR Wk 4
YA FE RN A R 32 =R BE T ARCR,
—EJBEIN, BREF e R AR S — 4518
(3) XFEClE 1 b 3 g, AS[EBR LT 4E 45 5 T 4T 4
X e 2T 28 VR R 3R T R B A s e 25 AN A ], 3
FEREFYEAB A 2%l RREFHEA BE X R £F 4E T 5E 1
MR TR FESZ i K, R TE X FhaR £ 4E 55 T
ANTRIBR AT A A B 1 e 2T Ak YR B A 3 T s 3 2 (B e K
XULHITRETGEIB 0 2%olt, B2 4 K J3E X6 W % 4
R R B HOCH R E R, X ik eF 4t 15
TR, SRR R, IR EE R UM AR R R,
ML 4E 5 Rt /NeE, M E A, S48
TN 2%, WRETAERHEAE R O . (4) Xt
el 2 A 3 A, BReF4E E A 0. 1 mm B, fiREF4E
Bt Hog e vk BE LT B R, kAT 4E K E R
0.3 mm B, FEBRETAEB RN, F kM Re i
s, B 0.6 mm B, FfE RS
AN, W PERE S . X U TR AT 4E K
SN BB LT AR 4B 5 A, AR AT AR B i
AN, SEINERET 4k B LT AR R I RE A $E T
SRR A TAER, BVE—E BN, T4
REA BRI R 2T 45 R W R PR I S M B o



51 £ %, 5. BREFEsr:E IR EE RO R VKR 27
61.8
) 60 . 60 g 60 51.8
=45 s T ys = 45 429
- o 31.7 =
‘;ﬁ:} 30 26.1 ﬁ 30 - § 30 0
E sl 1B 12 E 5] 13 131 E 5l 13
0 0 0
PC 01 03 06 PC 01 03 06 PC 01 03 06
BREF4E K /mm Tk ET4E I /mm B ET 4 K /mm
(a) BRET YL 1 1%0 (b) BREFUESS 54 2%0 (c) BRETHEB T h3%0
. PCOHREEL, TR,
B 1 BRFUEKEITRE I EL M
Fig. 1 Influence of carbon fiber length on microwave absorbing heating efficiency
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Fig.2 Influence of carbon fiber content on microwave absorbing heating efficiency
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