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Research on the concrete face dab temperature stress and the
protective measures under the condition of temperature sudden drop

WAN G Rui-jun ,L | Yarrlong JIAO Li-fang,TIAN Yan

(Institute of Water Resources and Hydroelectric Engineering, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abgract : Combined with a concrete face rock-fill dam in process,the smulation analyss on the face
dab’ s temperature field and temperature stress is processed in connection with the condition of tempera
ture sudden drop caused by daytime temperature diff erences and cold wave and so on during the construc-
tion period. The result indicates that under the condition of temperature sudden drop ,the temperature of
face dab’ s surface and centre will fall consecutively along with the temperature sudden drop ,and the face
dab’ s surface temperature drop-out range will reach maximum ;under this condition ,the tensle stress ap-
pearsin theface dab’ s surface and centre ,the maximum principal stressin theface dab’ s surfaceislarger
than that in the face dab’ s center ;the maximum principal stressin the face dab’ s surface and centre both
occursin the position that the elevation equal s approximately to half of the dam’ s height. Taking protective
measures can obvioudy reduce the face dab’ s surface temperature drop-out range and the maxi mum princi-
pal stress amplification caused by temperature sudden drop ,and the stronger protective measures are ,the
more obvious reduced effect is.

Key words: construction period;temperature sudden drop ;rock-fill dam;concrete face dab;tempera
ture stress
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Table 1 Maximum temperature decrease range and average records of cold wave each year in dam site area
/ / /
Monthly average Cold wave' s biggest Monthly average Cold wave' s biggest Monthly average Cold wave' s biggest
Month cold wave temperature Month cold wave temperature Month cold wave temperature
number of times decrease scope number of times decrease scope number of times decrease scope
0.7 9.1 6 0.8 9.9 11 0.5 12.2
0.9 12.1 7 0.7 9.2 12 0.3 7.2
3 1.4 9.1 8 0.9 11.5 Whole 13.6 14.2
year
2.4 11.5 9 1.0 9.5
5 2.6 14.2 10 1.4 11.5
2
Table 2 Caorific and mechanics parameters of dam body material and bedrock
/
/ / /
/ -1 / 1 (kJ- m-2. "5 -1 /
(kg m"?) (o k%) (m?- h"%) r(1k'J1-m -1) ht- ) (%g‘ficient ())f MPa Poison
Material Volume s Thermal Surface ) Modul us of )
weight ~ Mean pedfic g iqiry Thermal heat evol ution linear dagigty o
heat conductivity - expanson
coefficient
Face dab and 2397 0.979 3 0.003 76 8.83 83.72 10.05 ©) 0.17
i Seeeq . (6)
plinth concrete
Cushion and 2 150 0.880 0.003 27 6.18 41.20 5.03 182 0.30
trandtion materia
Rock fill material 2 200 0.735 0.002 73 4.42 29.47 7.04 235 0.30
2 450 1.050 0.003 09 7.95 53.00 9.05 10 000 0.25
Bedrock
: 1.3.2
E(C) =3.322x (1- 0.536e ***%) x 10" (M Pa) ,
(6) :
0 =42.717/ (2.035 4 +1) (7 1: 7d ( 4
6 (7 ° (d) ) 15 :
(] ( 2.5cm ),
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Table 3 Comparison of the temperature stress at face dabis surface under temperature sudden decrease

with the different protective measures

Daily temperature diff erence

Cold wave

/
(k- m2.ht. -1 / MPa
Equivalent heat release  Maxi mum principal

[/ MPa

Surface protective e A
Amplification of maximum

measures

/ MPa
Amplification of

/ MPa
Maximum

coefficient stress after daily ~ prindpa stress during daly  principal stress  maximum principal
temperature difference temperat ure dff erence after cold wave stress during cold wave
. 83.72 2.56 1.15 2.35 1.35
No protection
Common protection 12.54 1.19 0.68 1.38 0.96
Reirfording protection 4.49 0.84 0.41 1.15 0.82
L 3 L
1.8 Mpa 3 , , B =83.72 ki
: (m*-h- ) :
2. 56 2.35

Mpa :
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