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Abstract

Due to the large amount of concrete, cement hydration heat and heat, uneven heat dissipation in
the concrete inside and outside and under the conditions of internal and external constraints,
large volume concrete in the construction process is easy to produce large temperature stress in
the concrete resulting in concrete cracking. Based on the stiffened reinforced concrete arch bridge
of the South Pan River special bridge project, the heat release process of simulated concrete
pouring and hydration is calculated and the temperature of the concrete is controlled by the ar-
rangement of the heat dissipation tube in order to prevent the formation of the large volume con-
crete temperature cracks in the arch foundation pit.
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Figure 1. Layout graph of concrete cooling tubes
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Figure 2. Layout graph of 4 meters storey height concrete cooling tubes
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Figure 3. Layout graph of 3 meters storey height concrete cooling tubes
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Figure 4. Layout graph of 5 meters storey height concrete cooling tubes
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1) BESRIREET, =21+(15-21)x(0.032+0.03+0.45) =17.9°C

ABERE: T, =21+(15-21)(0.032+0.03) = 20°C.

2) REEELERUTH(T(0) (5 1)

Table 1. Adiabatic temperature rise of concrete

= 1L ORBLTERET(T(0)

t(d) B T;(C) Tuax (C) () ()
3 17.9 57 33.8
6 17.9 57 47.6
9 17.9 57 53.2
12 17.9 57 55.4
15 17.9 57 56.4
18 17.9 57 56.7
21 17.9 57 56.9
24 17.9 57 57.0
27 17.9 57 57.0
30 17.9 57 57.0

3) H—JZ8RREEN 5 em JF AR LRIR TR A ANRZ A SRR Z: (FF&/NT 25 CEK) (4 2).

Table 2. Internal and external temperature difference and environmental and surface temperature difference of concrete with
a layer of plastic film plus 5 cm thick grass bag insulation maintenance

2. —RERGEEMN 5 com EERRBFRFRINRENTESREEE

B HA(d) 0 3 6 9 12 15 18 21 24 27 30

TR B R T A SR (°C) 17.9 27.1 314 329 319 297 276 254 23.7 225 222
TREE L R E S5 (C) 17.9 429 526 562 539 489 44.0 39.0 35.0 32.1 31.6
N AMEZE(C) 158 212 233 220 192 16.4 13.6 11.3 9.6 9.4
SIS R MR 7(°C) 121 164 179 169 147 126 10.4 8.7 7.5 72
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Table 3. Cooling effect of circulating water cooling heat dissipation

5= 3. BRI BIRR

BB O R AR T (¢)=(24* pg*AT*AL*W)/(D*C*P),D =749 m’

KIIELE pg B HUKERZE AL KEIH w JREL R C IREE LR HEeil 7 R BriE 3805 T @K 5
gm)  AT(C) ) (KiKgl)  KIKgh  Pkem) ‘oo o) ko
1000 4 1.9 4.2 0.85 2400 1 5.0 5.0
1000 4 1.9 4.2 0.85 2400 2 5.0 10.0
1000 4 1.9 42 0.85 2400 3 5.0 15.0 33.8 18.8
1000 4 1.9 42 0.85 2400 4 5.0 20.1
1000 4 1.9 42 0.85 2400 5 5.0 25.1
1000 4 1.9 4.2 0.85 2400 6 5.0 30.1 47.6 17.5
1000 4 1.9 4.2 0.85 2400 7 5.0 35.1
1000 4 1.9 4.2 0.85 2400 8 5.0 40.1
1000 4 1.9 42 0.85 2400 9 5.0 45.1 53.2 8.0
1000 4 1.9 42 0.85 2400 12 45.1 55.4 10.3
1000 4 1.9 42 0.85 2400 15 45.1 56.4 11.3
1000 4 1.9 4.2 0.85 2400 18 45.1 56.7 11.6
1000 4 1.9 4.2 0.85 2400 21 45.1 56.9 11.8
1000 4 1.9 4.2 0.85 2400 24 45.1 57.0 11.9
1000 4 1.9 42 0.85 2400 27 45.1 57.0 11.9
1000 4 1.9 42 0.85 2400 30 45.1 57.0 11.9
Table 4. Temperature of concrete center after circulating water cooling heat dissipation
F 4. BIPOKHRERBELPLRE
() T,(C) Tyax (C) () (C) ¢ c*(t) (C)  TH(C) B TH0C)

3 17.4 50.3 29.8 0.74 22.1 39.5 29.8

6 17.4 50.3 42.0 0.73 30.6 48.0 29.0

9 17.4 50.3 46.9 0.72 33.8 51.2 23.0

12 17.4 50.3 48.9 0.65 31.8 49.2 23.7

15 17.4 50.3 49.7 0.55 27.4 44.8 23.2

18 17.4 50.3 50.1 0.46 23.0 40.4 22.4

21 17.4 50.3 50.2 0.37 18.6 36.0 21.5

24 17.4 50.3 50.3 0.3 15.1 32.5 20.7

27 17.4 50.3 50.3 0.25 12.6 30.0 20.2

30 17.4 50.3 50.3 0.24 12.1 29.5 20.1

M EZRTHSA Y, 8K PR AT DO R KA B KR B, S Bt T T AR SR R R
PERIAER AR BN I (AR T 54% 9 BRI BN ) #20H SEA R 2O & e I A MR 22 « A5
TR ZE $E 1 E 20°C DA 58 4] AR o B B SRR k1 2% 24942 e 25 8] 488 7 AT 8 At 2 Bk T ok P2 0K
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Table 5. Calculation of temperature Stress

=5 RENTHER

WICR) 3 6 9 12 15 18 21 24 27 30
T, ('C) 20 20 20 20 20 20 20 20 20 20

7, (C) 18.8 17.5 8.0 103 113 11.6 11.8 11.9 11.9 11.9
z,, (C) 0.5 1.0 1.5 2.0 2.5 2.9 34 3.8 42 4.6
7, () 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1
AT, (1) 15.9 15.6 9.8 11.8 12.9 13.6 14.1 14.6 15.0 15.4
E, (x10*MPa) 0.769 1.356 1.804 2.146 2.407 2.607 2.759 2.875 2.964 3.032
a (x107° MPa) 10 10 10 10 10 10 10 10 10 10
v 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

S 0.5 0.45 0.42 0.4 0.38 0.36 0.34 0.32 0.31 0.3

R 1 1 1 1 1 1 1 1 1 1

o (iR JE S 71(MPa) 0.72 1.12 0.87 1.19 1.39 1.50 1.56 1.58 1.62 1.65
PiiL R 1 (MPa) 2.1 1.86 201
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