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Analysis on Heat of Temperature Field of Asphalt Pavement
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Abstract; Based on the project of expressway asphalt pavement, the temperatures of asphalt pavement
structure layers are continuously measured in-situ, and the low and high temperature fields and its daily
periodic variation regularity are analyzed. Based on these temperature data and by selecting the appropriate
thermo-physic parameters of pavement materials, the heat exchange in asphalt pavement is calculated under
the conditions of the low temperature in winter and the high temperature in summer, which will promote a
better understanding of the temperature field of asphalt pavement. The result shows that (1) the temperature
field of asphalt pavement can be described by the thermal variation per unit volume in each layer, the
changing regularities under the 2 conditions have a good correspondence; (2) the heat exchange of asphalt
pavement is concentrated in asphalt layer but it is less in pavement base; (3) pavement is in exothermic state
in winter and in endothermic state in summer.
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Fig.1 Schematic diagram of heat exchange of
asphalt pavement
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Fig.2 Schematic diagram of asphalt pavement structure and
thermal calculation
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Tab.1 Experimental result of thermal conductivity of
asphalt mixture AC - 16 at different temperatures

R/ <C 20 30 40 50 60

BMEK/ (W -m™'-C) 118 1.33 1.58 1.70 1.90
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Tab.2 Values of thermo-physic parameters of pavement

SRER/ SRER

BETERTE k2R (W me! ) (m? -5 1)
AC-13 0.8 3.45x1077

i tng AC -20 1.2 4,36 x10°7
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AC-13 1.5 6.02x10"7

B RN AC -20 1.9 6.23x10°7
KEHA 1.3 6.39x10°7
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Fig. 4 Accumulative thermal variation of pavement structure

per unit area in cold day
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Fig. 5 Accumulative thermal variation of each layer of
pavement structure per unit volume in cold day
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Fig. 6 Accumulative thermal variation of pavement

structure per unit area in hot day
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Fig.7 Accumulative thermal variation of each layer of
pavement structure per unit volume in hot day

HE6 (a) AILIEN, BESHWEBEKERESR
B EELTARREEE, BAUERRITRAE
7£16:00—18: 00 MfA B K K{EH 9.4 MJ (HEH T
2.6 kW - h gy fE#) , {H7E 00: 00—10: 30 HI4bF
BHARE . BEE—KPEH T HR—RRIEHFG,
BHEBANGRMEN3.T M. WREHELILK
HRERXS, BASXMFRARRR, AH<R
RAEHHAE, BEXWYER, FEEWREART,
ZRBUERE SRR

FliREmE 6 (b) ALAFEH, i TREREH,
HEEREEZEHENEBREAERE, BA L

FREISHE B RBRKF . EA A AR BR ) B T 4%
ZHRRITAEEARE (B7), BHEE3 THK
B (£, 5. THR) RITAENERBELTLERE
BB R R ER K/ NMBE R TRENERZ,
XU BRENABR U EREDTHEFR, (JK) #
BHREZAR/D:; BHFREPHAETHERZ T
KT (JK) #E, RRTHERENE B, X
MELSHERESKEZL (H3) RE—3
MR, B THT IR B 3 AT LA B r (A AR A 45 4 U2 A
B,

6 4Hit

(1) BkL, MiEBESEHERELZMREL
FHARS, EEZEHRLTRAREIRES; B
PETAT LR, ESRE N H SRS,
5 B IR B BE T R A

(2) BURAImEA T AITR, I B AR
PRRAFEEST THEEMRER, BRERUTH
HETAARLZEBEERES

(3) BUAMHARUOHESAITR, YiF MR
BRIEEPTHER, (B) EERNRETAEN;
SHEMBRMERM R TRAET A SBERES RS
REFRIXTREME, AT LAFAE TR EmIREY

(4) MTREMZHREE, WE R RIS
EXF (F) E2, REGERREMSEZANE
g, M (UR) FEEEREBAEX R

(5) MEREEEHBENREEZL, RBTR
A - BRI R, Xt — DR BT 454 B A
NFFEREERERNL, WRIEFHE,

5% 30H:

References:

[1] VWA, BES, ¥ER. HHFESHREREREK
BEZEMY (J]. BEABRIXBEKRFR, 199, 19
(1): 10-15.
YAN Xi-li, HU Hui-min, ZHANG Deng-liang. Numerical
Simulation for Linear Rheological Model of Bituminous Mix
[J]. Journal of Xi’an Highway University, 1999, 19
(1): 10-15.

(2] fEAEH, HEE, REWN. HESHFRSHBRER
HHE (1] KEKR¥FEHR: ARBFER, 2002, 22
(5): 5-8.
YAN Xi-li, FENG Chen-hui, LIANG Chun-yu.
Comparison of Mechanical Behaviour between Bitumen and
Bituminous Mix [ J]. Journal of Chang’an University:
Natural Science Edition, 2002, 22 (5): 5-8.



12 N OBox OB A O 3%
[3]  JA&EN, @E ARSI HFRESERER (M]. dtxt: ARZ#E SRR, 2001: 179 -181.
BEHE (11, ABsERE, 2005, 22 (11): 54 -56. SHA Qing-lin. Premature Damage and Its Preservative
ZHOU Zhi-gang, FU Bo-feng. Applying the Theory of Measures of Bituminous Pavement on Expressway [ M].
Viscoelasticity to Evaluate Thermal Stability of Asphalt Beijing: China Communications Press, 2001; 179 - 181.
Mixtures [ J]. Journal of Highway and Transportation (8] #/NE. WEBREBEGHINASSH [D]. L.
Research and Development, 2005, 22 (11). 54 -56. KK, 2011.
(4] Z=@, I E PEKREaBEEGNSARE [J]. & HU Xiao-yuan. Measurement and Analysis on Thermal
Az ALE, 2006, 23 (8): 18 -21. Field of Asphalt Pavement [ D]. Xi’an; Chang’an
QIN Jian, SUN Li-jun. Study on Asphalt Pavement University, 2011.
Temperature Field Distribution Pattern [ J]. Joumal of (9] B FEBEEEfer B aHrE [D]. A
Highway and Transportation Research and Development, % KEKR*¥E, 2012,
2006, 23 (8): 18 -21. BAI Wei. Experimental Analysis of Heat Transfer
[5] JEEH, i, B, & ClySRERESRSS Characteristics of Asphalt Pavement [ D ]. Xian:
MRS (1], REABE¥H|, 2007, 20 Chang’an University, 2012.
(6): 13-18. [10] %5, BHRESHOBEIRABHT (D] HR: K
KANG Hai-gui, ZHENG Yuan-xun, CAI Ying-chun, et R, 2012,
al. Regression Analysis of Actual Measurement of XU Da. Experimental Study on Heat Conduction of Asphalt
Temperature Field Distribution Rules of Asphalt Pavement Mixtures [ D]. Xi’an: Chang’an University, 2012.
[J]. China Journal of Highway and Transport, 2007, 20 [11] HEE, ¥EE, 8%, £ KERFFRESHER
(6): 13 -18. RISt [J]. EHFBREREER: W
(6] &% WEHERBFRASBMBEHAEE [(M]. dx.: HBHER, 2006, 23 (3E 1) 8-12.
ANBRASHE Y iR4t, 2001 338. 71 Jian-min, WANG Hai-jun, LI Fu-bao, et al. Reflection
SHEN Jin-an. Road Performances of Asphalt and Asphalt Cracking Resistance Stress Analysis of Large Stone Asphalt
Mixture [ M]. Beijing: China Communications Press, Mixtures Base in Asphalt Pavement [ J]. Journal of
2001 ; 338. Huazhong University of Science and Technology; Urban
[7] VKK BEARBEROEHBESTIRE LW Science Edition, 2006, 23 (S1): 8 -12.
(EBE6R) Journal of Civil Engineering, 2008, 35 (11): 1308 -
(10] wERHE, BOKA, TE. HiEBREEEN BT 1317.

[11]

(12]

[13]

[J]. BT, 2001, 23 (4): 468 -471
HUANG Xiao-ming, ZHAO Yong-li, JIANG Chen. Test
and Analysis of Recycled Mixture for Old Asphalt
Pavement { J ]. Journal of Geotechnical
Engineering, 2001, 23 (4). 468 -471

GoRE, WORE, REMK WHEBRERERFNTR
[J]. psszEAER, 2007, 24 ( 3) 43 -45.

CAO Rong-ji, CHEN Rong-sheng, XU Zheng-lin.
Evaluation on Performance of Asphalt Rejuvenator Agent

Chinese

[J]. Joumal of Highway and Transportation Research and
Development, 2007, 24 ( 3) 43 -45.

SHEN J, AMIRKHANIAN S, MILLER J A. Effects of
Rejuvenating Agents on Superpave Mixtures Containing
Reclaimed Asphalt Pavement [J]. Journal of Materials in
Civil Engineering, 2007, 19 (5): 376 —384.

LEE S J, KIM H, AKISETTY C K, et al. Laboratory
Characterization of Recycled Crumb Rubber-modified
Asphalt Mixture after Extended Aging [ J]. Canadian

[14]

[15]

[16]

[17]

LEE S J, AMIRKHANIAN S N, PUTMAN B .
Characterization of Recycled Aged RAP Binders Containing
Crumb Rubber Modifier Using Gel
Chromatography [ J ]. Journal
Engineering, 2009, 21 (8) . 382 -391.
OTHMAN A M.
Method on Long-term Aging of Polypropylene-modified
HMA [J]. Journal of Materials in Civil Engineering,
2010, 22 (10): 1012 -1018.

SHU X, HUANG B, VUKOSAVLJEVIC D. Laboratory
Evaluation of Fatigue Charactevistin of Recycled Asphalt
Mixture [J]. Construction and Building Materials, 2008,
22 (7). 1323 -1330.

KEF. BEBRERGHFELARBE (D). K
KIPETR%, 2011

ZHANG Qing-ping. Research on Hot In-place Recycling
Technology of Asphalt Pavement [ D ]. Changsha:
Changsha University of Science & Technology, 2011.

Permeation

of Materials in Civil

Impact of Polypropylene Application



