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Back-Analysis of Concrete Thermal Parameters
Based on Experimental Measurements

SONG Zhiwen , XIAO Jianzhuang . ZHAO Yong
(Department of Building Engineering. Tongji University, Shanghai
200092, China)

Abstract: Based on a test and back analysis, the thermal
parameters close to practice can be obtained, which have great
influence on the analysis results of temperature field and
thermal effects for solar concrete structures. Assuming that
the temperature distribution close to the concrete surface is
the quadratic function of the coordinate, the back-analysis
equations of thermal conductivity, heat transfer coefficient and
absorption coefficient of solar radiation are derived based on
one dimension Fourier equation of heat conduction and
thermal boundary conditions. And the back-analysis equations
for coefficient of thermal expansion is presented based on the
physical explanation. Finally back-analysis of thermal
parameters for a concrete slab is made through the measured

temperature, strain and meteorological data.
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Fig.1 Arrangement of thermometers
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Fig.2 Calculation layout of temperature

close to surface
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Fig.3 Layout of test slab(unit:mm)
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Fig.4 Layout of thermometers(unit:mm)
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Fig.5 Testing field
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Fig.6 Diurnal temperature variation

of temperature in slab
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Tab.1 Partial measured data and result

of back-analysis

L WD W2 W e Y A/ (W -

(m¢+h™H) (m.CTHOH
ti-1 26.5 25.9 25.9 26.3 0.002 4
ti 28.9 27.4 26.7 26.4 0.002 0 1.69
tiv1 32.0 29.6 28.1 27.0 0.002 5 1.76
tive 34.7 31.7 29.6 28.1 0.002 1 1.52

1 BOREE LR 2 500 kg« m™3, LLAZE A 988 T« (kg T)H L.
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Fig.7 Relation of heat transfer coefficient

and wind speed
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Fig.8 Relation of radiation absorbed by concrete

surface and total solar radiation intensity
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Fig.9 Temporal curve of coefficient of

thermal expansion
TRBE LA P IK 2 BB TR BE L A ——
KPR AR R 5 A% BRI K R BRI
BE LRI AIRREE . NI 9 AT A g AR e 1
PRI 2R B AS O — 5 R . BOH P 2
10.8x10°C ~ " H PRz ik R B R

3 HiE

SN HRRTRE - S5 AL I B S PR BE RO (1 34 T

S FTA PR RS R R BB+
25 THT R BH 8 5 R AT R B RN BRI ik R 8. O T Bk
BUX SE 3 T 280, DL H BEAE T PR £ FA TR 8 A
G 1 000 mm, B 220 mm) 9 520508 Ry L0
AR Bk - 3% THT B 3T U B2 43 A1 o AR AR 1) IR eR AR
T T T R 3 T 0 B R ORI A B 4 S 2 AT R
BB A s ARG HLE S A5 U Ik R 0
AT HT TR

SRS BRI B LA AR BN 1.68 W -
(m. C) ' REEE RE I EE B 5 RE v 156
FHB=10.22+ 2. 53 v, TREE 1 3 17 A PH & 5 I I
ZHCR0. 52, PR ZH0h 10.8x1075°C 1.

Sk

(1] ZeAHZE. Rhin. REE -T2 B Bl RILT 1. K Ty &,
2001(2) . 20.
WU Xianghao, WU Zhongru. Inverse analysis model of concrete
thermal parameters[J]. Water Power,2001(2) ;20.

(2] RAADT . KAARFRIRSE 4 A 2 N I il B2 42 i CML]. b5t KA
JK R A . 1999.
ZHU Bofang. Thermal stresses and temperature control of mass
concrete [ M]. Beijing: China Electric Power Press,1999.

[3] Taler J,Weglowski B Zima. Monitoring of transient temperature
and thermal stresses in pressure components of stream boilers
[J7. Pressure Vessels and Piping Conference,1997,72(3):231.

(4] ZE5FE L XGBNE. 5 TR0 IS TR BE L1 =S 80R0 U5
[J7. &4 S, 2004,25(4) :570.
LI Shouju, LIU Yingxi. Identification of concrete thermal
parameters based on fuzzy theory [ J]. Rock and Soil Mechanics,
2004,25(4) :570.

(6] REUMERE. REE LIRS % S80I s pr LT .
K B B IR . 2005,23(2) :69.
ZHU Yueming, LIN Zhixiang. Parallel feedback analysis for
thermal characteristic parameters of concrete [ J ]. Water
Resources and Power, 2005,23(2):69.

(6] XUSCHE ORI . A TS BOu IR B - 25 R B2 S s i 92 LT .
TREE T 57K i, 2005(1) : 11.
LIU Wenyan, GENG Yaoming. Research on influence of basic
thermal parameters to temperature field of concrete structure
[J]. China Concrete and Cement Products,2005(1):11.

[7] Rao D SP. Temperature distribution and stresses in concrete
bridges[ J . ACI Journal,1986,83(52) : 588.

[8] Moorty S, Roeder
movements[ J ]. Journal of Structural Engineering, 1992, 118
(4):1090.

C W. Temperature-dependent bridge





