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Test Analysis of Environmental Effect on
Concrete Structural Feature Parameters
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Abstract: An experiment was made to investigate the
environmental effect, including environmental temperature
and humidity, on concrete structural feature parameters.
First, the experiment condition was introduced. Then, based on
a concrete continuous supported beam model, an analysis was
made of the environmental temperature effect on structural
modal frequencies, especially the nonlinear effect of freezing.
Finally, the environmental humidity effect on structural mass
was validated by a concrete block experiment. Results show
that the humidity is of an obvious time-lag effect on structural

mass.
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Fig.3 Concrete continous-supported

beam layout(unit:cm)
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Fig.7 Scatter between structural modal frequencies and temperatures in non-damage condition
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Tab.2 Linear regressional result of modal

frequencies in non-damage condition
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3 -0.810 6 —-0.0554 50.55 -0.0011
4 -0.894 6 —0.095 6 64.71 -0.0015
5 -0.847 0 -0.1334 121.87 -0.0011
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Fig.9 Scatter between the 1st and 5th modal frequencies

and temperatures when damage is up to 20%
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Fig.10 Scatter between the 1st and 5th modal frequencies

and temperatures when damage is up to 30%
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Tab.3 Linear regressional result of modal frequencies

when damage is up to 20%

(g8 LB B Bo B1/Bo
1 -0.9485 -0.024  20.22  —0.0012
2 -0.9428 -0.0673  44.16  —0.0015
3 -0.8975 -0.0722  54.74  —0.0013
4 -0.8438 -0.1018  69.60  —0.0015
5 -0.9151  -0.1369 126.52  —0.0011
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Tab.4 Linear regressional result of modal frequencies

when damage is up to 30%

Bk LB B Bo B1/Bo
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2 -0.9213 -0.0485 46.17 =0.0010
3 -0.8903 -0.0590 54.51 -0.0011
4 -0.8970 -0.0869 70.71 =0.001 2
5 -0.9164 -0.120 2 127.62 =0.000 9

PERR X2 A5 K EMRT 0 CTHER
A BEVKILG (AT T Al AR R R R TAE . R T
SEF A NI BE

AT IR R B Y AR AL F T RS B 4544
BESHRLERT 0 CHIm T 0 C iy BA A F 1Y 221k
T, O I 5 R 5T G AL SRR 00 T 25 A A 2 47
R R BT R (AR AL R



12

BASAE 45 SRR R LA RO S RO 01 50 4B 1743

e 15 C X A 45 30 % 32 B A7 Ik 5
B R SE 2K B3 (B 1) J5 B, 25 5] - 15
CWAa e 10 ho SR )5 HEAT45F9 8h T3 S A 76 1k
TR s 4544 20y ) R B PR B B 1) AR AL A

11 REEHEEHRERES

Fig.11 Low temperature condition of wet beam
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Fig.12 Scatter between the 1st and 5th modal frequencies

and temperatures under wet beam condition
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Tab.5 Experimental result
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Fig.16 Scatter between the humidity and block masses
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Fig.17 Correlation coefficient between environmental
factors and block masses
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Tab.6 Complex correlation coefficient of linear regression
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