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Fig. 1 Three-dimensional finite element model
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Tab. 1 Design working conditions

—{pEs s IR ik —ER —is —IERR — IR
THl KGR/ ek EUKEE/ Rk ‘$%§ TH KRR/ ek EUKE/ JRaEK ‘$%?
(L-min™') HBH&/d (L-min™')  HHE/ M/ d (L-min"') HBH&/d (L-min™') BH/d e/

1 40 11 26 23 25 7 58 13 20 25 19
2 40 12 38 19 24 8 58 15 32 21

3 46 14 50 15 23 9 64 10 44 17 17
4 46 15 26 24 22 10 64 11 20 26 16
5 52 10 38 20 21 11 70 13 32 22 15
6 52 12 50 16 2018 12 70 14 44 18 14

(2) S5 E BT 12 AaEK i 8K RIBUEZ & ST IR 5 0 B TR AR BE s b (a6 A9 i
JERFAEAE . ARFEIE 1 AR5 5 SR BN BEABAY PRI DS, N DA 2 P 00 AR 5 ROk
FEAH B35 1 P A BT TOLRYIE K S B, AT 2 R 2~ I R A
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Tab. 2 Characteristic values of temperature of fifth concrete placing area

Bt L I/ C R IR B IR B 191/ d R4S SRR/ C AP LR E AR AT L “C
1 27.24 5.50 22.59 21.25~22.59
2 27.24 5.50 22.47 21.33~22.47
3 27.12 5.50 22.09 21.19~22.10
4 27.12 5.50 21.08 20.10~21. 08
5 27.02 5.25 22.81 21.83~22.81
6 27.02 5.25 22.53 21.77~22.55
7 26. 94 5.25 21.95 20.80~21.95
8 26. 94 5.25 21.01 20.33~21.01
9 26. 88 5.25 23.07 22.44~23.08
10 26. 88 5.25 22.25 21.42~22.25
11 26. 83 5.25 21.23 20.70~21.23
12 26. 83 5.25 21.42 21.01~21.47

(3) ANZRAEAS b i i B Pt 45 ROt B2 o 3004 ik P2 A8 AL A D i A 6 IO T 00 ) 7K 2 A oy
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Tab. 3  Optimization of paramenter combination of fifth concrete placing area and paramenter combination after adjusting

R K — I TR K
. R K I/ d . — R K P/ d IR/ d
(L - min™") (L - min™")
53.5/53.5 12.5/15.0 34.2/34.2 20.5/20.0 20/20

T8 AP/ R BORUE S5 ek i) 2 BB AN IR 2 5 RO 20U,
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Tab. 4 Characteristic values of temperature of every concrete placing area

S ROiRE,  ROmiRE BRI B IR eSO i, mmiRE RS rh b IR
C HBUBI/d RIRE/C e/ C C MBS/ d SOREC BEAR/C
1 26. 56 5.25 22.91 22.39~23.48 6 27.02 5.25 22.02 21.16~22.09
2 26.78 5.25 21.93 21.28~22.49 7 27.03 5.25 22.07 21.19~22.07
3 26. 86 5.25 21.86 21.05~21.86 8 27.05 5.25 22.08 21.24~22.08
4 26. 94 5.25 22.96 21.51~22.96 9 27.03 5.25 22.06 21.53~22.00
5 27.00 5.25 22.00 21.14~22.05 10 26. 98 5.25 23.00 22.00~23.35
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Tab.5 Cooling measures after minor adjusting

‘ — WK \ — IR K i it \
BHE i) — R/ R CWMEREKI /L RRE K /d
* min * min
38.0 15.0 50.0 25 20
2 43.0 12.5 34.2 20 20
3 45.0 12.5 34.2 20 20
10 53.5 12.5 45.0 25 20

(5) BRI e i K S RERAA FROTBOR AT 7 O S RIS SRR G IR AR (WK 6) . IfF7ER 2
Hh 22 1] 58 SR bR MY A 221 14 2 ) il 2R
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Tab. 6 Characteristic values of temperature of every concrete placing area

S B, B BREINES ERECEC ) . A, TR BRI, TR

C HELRH /A FIEE/C AR/ C C HBR /A FRE/C BB /C

1 26. 86 5.25 22.00 21.65~23.00 6 27.02 5.25 22.02 21.16~22.09

2 26. 96 5.25 21.93 21.07~22.15 7 27.03 5.25 22.07 21.19~22.07

3 26.99 5.25 21.93 21.07~21.93 8 27.05 5.25 22.08 21.24~22.08

4 26. 96 5.25 22.96 21.51~22.96 9 27.03 5.25 22.00 21.53~22.00

5 27.00 5.25 22.00 21.14~22.05 10 26. 98 5.25 22.18 21.78~22.49
AT A B8 SR G A IR B R AE T 0 e v YRR S A E 30 -
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Fig. 2 Vertical temperature variation in typical moment
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Uniformity control of highest temperature of concrete block
on rock foundation during construction

LIAN Di', HUANG Yao-ying', ZHANG Qian®, XU Bai-lin', JING Ji'
(1. College of Hydraulic & Environmental Engineering, Three Gorges University, Yichang 443002, China; 2.
Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China)

Abstract; The highest temperature is an important index in temperature control of the concrete dam. The highest
temperature of the concrete placing area can not be too high nor too low. If the highest temperature is too high, it
would cause the larger cooling rate; if the highest temperature is too low, it would have certain effects on early
mechanical properties of concrete. During actual construction, the highest temperature may be too high in the high
temperature season and too low in the low temperature season. But engineering units pay less attention to the over-
low temperature at present. So it is of great significance to adjust cooling measures to ensure the appropriate highest
temperature for concrete placing. Thus, a method combined with numerical calculation, uniform design and neural
network is used to optimize the cooling measures, which can make sure the uniformity control of the highest
temperature. Analyses of calculation examples show that this method is not only feasible but also can ensure
appropriate temperature distribution in order to meet the requirements of joint grouting in actual construction process

of concrete dams.

Key words: highest temperature ; concrete placing area; cooling measures; temperature control



