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Abstract.
temperature change, an estimation model is built to calculate

Based on the periodicity of the pavement

the instantaneous temperature at any depths of the pavement
structure, and also the layer average temperature from the
surface to a certain depth. The depth conduction time z.
being introduced into the model, the discrepancy caused by
the temperature conductivity difference of pavement materials
is narrowed. According to one-year pavement temperature
Ningbo and Datong
observation stations in China, four parameters of the model

data collected from Guangzhou,

are determined to obtain the minimum residual standard
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deviation between the calculated temperature and the
measured temperature, including the time t; of temperature
changes in short time and £, of baseline temperature changes,
attenuation coefficient k; of short-term temperature
amplitude and k. of the baseline temperature amplitude. The
fitting results show that the residual standard value between
the calculated and the measured temperature is about 1°C , no
further than 1. 52°C, and the average residual is less than
0.5C , which proves the estimation model to be precise and

applicable.
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Fig.1 Pavement structure and temperature

sensor locations
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Tab.1 Thermal conductivity of different regions

X HHEREH S KERERA

T 2.6X1073 3.1X10°3 3.2X1073
NG| 2.4X1073 3.0X1073 3.2X1073
L] 2.8X1073 3.2X1073 3.2X1073

2 HHE—FRELHE

MR R TR (DAL ZECH
B RRBE B AT » B T 54 P S 9L BE R 20 B B
T 50 5 A B IR BE DA B AR IR R RO B R
BTSSRI PRAZ BT, IRER KT
—HUNEAL, B — R o R— R T W e
TS BRI B A I 3. X B4 1) B T S5 A IR AL
&8 , (LI 31 W B2 R 405 4 TR B F) 3 I T 3088 » ¢ Jm
TS WRR L, B S5 N E— R IR EE AT
N Bl G R 2 1 B T 45 3l |4 A AL U J) 8RR 2, U 3l
YRR g ey B 9 BE 7 A et IR Y R AR AL T IR Y 5 3
i B 58 B TR 5 3 KT 3 I, (EL I 3 iR BE B 45
HI TR BE B3 0T . O T I R AR R R R BCR R
PRI M) e B B R B R B AT = TN B R IR B T 3
BERE = KRB IR ., WEAT j 4582
i R BE AR i ] o BT

= S 1ot G ) @



702 B3 K% ¥ wmE R FER

HaE

A NEBEESHRTF T30 A5 j BT AR
FHERZm® « h7

BRI BE A S E T AR 7 3 B SMEE
L, B, SR R BEAZ 0 ]« MR — IR BEAL B9 %
SRR T (r., ) B R AER T RR N

T(rst)=T; (zert)+ [T, (11 ,)— T; (. »1) Ty
3)

R T (re ) IREE = AR, C5 T, (1150)
ARG ¢ BRI B BRI EE , °C 6 R AR BEAR

HRH b T (o = [ L, T ) dusks HA

s} 1 38 AR W F) T AR 2

SN BT A5 AT — IR BE ) ZE AR IR B Y — AP BT
FE N, B B S8 E AL K4 2R
T35 3 4 J 0 R, EE SRR BE B S IR T P K R
BEFHESEREZ 2, BRI REMERE
IR «. 3 KT R

T; (o rt) = Ty (e )+ [T (22 ,0)— T, () Jks
@
KA T, () HEFHRE, Cs 1, SRR WAL
R S s By Sy FE40 R BEE 728 W8 FI B 000 2R B
b T 7 TR K U TR U R TR 3 K B 4B
SRR T A T, B O, B T 5 P P4
PHIRE T, B TAKREHZ — MR E 1R E
Toy» PFEBEATEH 4°C, KBRS + B E 247 H
2°C. BT, 97 32 A B T 465 W0 7 R 5 1 R
FIZORE ¥ AR T BRI G5 MR R T, BAIREE S
R, R ER, XFERAR ETERAETHE, B
2, FE W AR BRI L R PR BRI R &
WA, TR G5 N AR T IR B S B R R A 2
K. BT, BWELSHAE— R ERETHRE T, (2.
o] B RAEREE T, , SRS To, b
BB R RE S 4C BEBE) .2°C ORISR

T EEDRE.

ZRAOAMRNDO S B EESHE—REL
EEAARERL, X RE . TE. M= 2 # g
(U T K P TR B T D 465 4 ) A [ R B UL
WS89 10 min [B] FREEE SCWE AT HIE, DRI
SRR B SR B 2 Bk 2 AR 2 RN R iR B
b, BE R 4 MFESE 11,15k ke UBEER
R B 11,2, FERBEAZ AR . B INTHE K,
Hi,n 5o AREBEPRER 2 5 . BREXRER;
kysky BE v FIREINTO /N, o, &, B o RGBS
EET kB o BEWGEEE, 1) .

t = 3%°

t; = 67,1+ 18

bk = 0.84 40, 16exp(— 0, 36¢%°)
by = 0.45 40, 55exp(— 0., 84¢%°)

HAGALRS, X THHBEE R 12 cm TE
ME .27 h,,250 h, k20, 91, k20, 55; % F 7K
FRREELTEAN 22 cm AL, 212 h,£,2110 h,
k120, 87, k,==0. 48.

R2HMHT iR 3 NHIX 2 R BETE A [R IR BE A
AR B 5 S0 R B 2 SR 22 M M 1 AR 22
o. R 2 FA] LVE B, o BEE B TE R BE R 1S I T A B
R HERAED 1.52°C; p B/, BRRAE
0.5C. X 2 MREFUELECTH B N5 i B 35 5%
R BRI A K. #il4n, 78 BELLS2 RIS g,
BIB/NTF 0°CLRF 40CHBUR R 5, HirnE2
1. 60°C, SCHR[8 |42 B B IR BE 7E 0~40°CIER W
BIBE SR 3 335 4N, M| T 40°C A 387 M YURE
B PRI I BERIAB] 10 %0 b, WA SCRFHR S AOAR
S M T FTR B TE AT 88 AR B, SCERL 12 ]2 T
HRERES TSR RS L. S8 RFME
LI BB R 2. 14~4, 05°C. ] 2 9 B TR IR BE S
A THERXT L, o B AT 40, A B A 3
A4S BEIK .

®Y

F2 HEARELDAREHHENREE

Tab.2 Mean value and standard diffience of regression residual of the pavement temperatures

KA T I
BeE2ERY z/cm

o/C #/C o/C #/C o/C #/C

2 0. 86 —0. 36 0. 99 0.24 0. 99 0.24

6 1.12 —0.39 0.97 0.12 0. 97 0.12

P

ViER A 12 1.32 —0.44 1.10 —0.07 1.10 —0.07
27 1.52 —0.46 1.24 —0.13 1.24 —0.13

2 0. 49 —0.27 0.98 0. 50 1. 07 0.39

11 0. 85 0.18 0.93 0.31 1.45 0.34

KVERSE 22 1.04 0. 46 1.00 0. 30 1.35 0.34

37 1.29 0. 49 0. 99 0.14 1.29 0.33
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Fig.2 Comparison of the measured and the predicted pavement temperatures
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Tab.3 Mean value and standard diffience of regression residual of the pavement mean temperatures
XA T rH
BRERE z/cm

6/C #/C 6/C #/C o/C #/C

2 0.51 —0.18 0.59 0.12 0.62 0.31

6 0. 99 —0.35 0. 89 0.16 0.97 0.47

e

WREAH 12 1.02 —0.39 0. 99 0.12 1.08 0.48
27 1.42 —0.40 1.16 0.10 1. 30 0. 46

2 0.31 —0.15 0. 60 0. 30 0.71 0.19

11 0.61 —0.21 0.93 0.36 1.12 0.34

VAL 22 0. 92 —0.18 1.02 0.43 1.35 0.38
37 1.33 —0.21 1.22 0.50 1.49 0.42
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Fig.3 Comparison of the measured and the predicted pavement mean temperatures
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