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Tab.1 Effective construction time of each dam material zone

% A0 &0 T E)/ d
X
1 2 3 4 5 6 7 8 9 10 11 12
Hef X 31 28 31 29 30 29 29 30 28 31 30 31
DX 30 27 26 28 20 0 0 0 10 22 25 29

J g X 30 24 25 26 17 6 2 8 10 18 23 28
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Tab.2 Designed parameters of each dam material zone

Gy X BOTIRESEE g, BOTRENEE N, NEAMRR « || 2 K SOHREES n, , SOHRENEGE N, R R o,
1IX 8 2 3.74 51X 10 5 2.43

2 X 8 2 3.74 6 X 8 1 3.66

3 6 1 3.89 7 X 8 3 3.66

4 IX 6 1 3.89

F*3 HEKRBEANSHE
Tab.3 Parameters of IHS and GAHS

HCHE A B S EUE (HIS) BRI BILE S A (GAHS)

AP RN, 50 WAL IR IR RS ¢ 70
AR N 7 WG BRI G, 100
e RIEARKEL L, 1 000 TRAEE I GeAP 1.0
R eI R H, 0.95 AL 128 A P, 0.85
S/ ME IR P 0.4 WEFIL SR P, 0.14
RS AR P 0.99
/NETE By, 0.001
BKAE B, 0.1
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BULEE X 625. 82 m i ARAL A A5, FFH 2009 4F 10—12 H 4 20 ZHAEA  ARHE = (3) #7305 i T I

[F] P ABE AR
S, =387.78 +14.98 x h,, x (1 —exp(-1/5)) = 171.39 x Igh,, - 18.07 x lgh,, (18)

AR E R R R 0.887 4, HLREME L FAGE. FIHSY 5 2800 XH 12 [T AR A0 A TAG 56, 75 B0 AG 46 21
KRR ZE N 0. 75% , STE -5 5 U ELR ML A RER A 0. 908 4, 1 AR RS 45 5.

B AS SO B AT AT %Té{ﬁu(2009$12 H ) B SEBRt Tk B R LI RE AR EE 7 Y T R A 0 5
(18) , XK 2010 4 1—3 A (it T BEHA TRk, SR THS 5535 A1 GAHS 5k 15 2 A AL L1k 5 1
SRR S S PRE R Y He g L 4. Hﬁ%T%ﬂ KB R AC S W AR B 5 50 B E B A L T RE A 22
K, ARG Rt BE S BRI Pe— 88 (ET R AT BT i, 3 22 J5E DR S o it 1 o 2 7 390 e A 50ite 1 st 1) % 4%
ABEHA BT T B WA S RE , Pufb)a it B A3, ULA A SO ikl 48 S 3 58 b 1.
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Tab.4 Comparison between actual schedule and optimized schedule

b K IR IR SRS/ m BT Ui A "/ mm TAE/ (10° m®) J AT R,

HFE/ m SR IHS GAHS SBR IHS GAHS SBR IHS GAHS IHS GAHS

1 680.99  687.37 691.39  691.39 2.04 3.38 3.38 0.97 0.97

2 651.30  671.30 671.30 671.30 5.11 5.31 5.31 0.94 0.95

3 647.45 668.00 672.69  672.09 1.57 1.84 1.79 0.97 0.98

4 647.19  668.41 672.69  672.09 1.48 1.76 1.70 0.96 0.98

5 647.19  668.41 671.76  671.10 549.0  564.48  552.23 5.15 6.08 5.53 0.95 0.97

6 675.00  684.50 688.60  688.60 1.21 1.67 1.67 0.98 0.98

7 664.10  678.00 677.70  676.90 8.80 8.62 8.43 0.95 0.97
it - - - - - - - 25.36  28.66  27.81 6.72 6.80

# Fe R OHEIX 625. 82 m = AL 2 A A5 A BRI B KL
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AR GAHS B3 F—Br B (BRI 2010 42 4—6 H ) i9dt BEFEAT 1k 22 HE. 8 SR 2010 4E 3 A Hij
() 25 LHEEA  IFARIE (3) HEST OIS IX 643,09 m i FEAL I &S DT AL AN T .

S, =333.78 +23.92 x hy, x (1 —exp(-1/5)) + 152.16 x lgh,, — 34.38 x lgh,, (19)

ZMAIPE ZELR® 4 0.873 6,304 F RS, 53 A 8 ALk, X=X (19) HEATAG I, 15 S 46 56 41 fe KA
R ZEH0.93% | SEIE Sk LML A RER N 0. 890 4. SEINE S HE R A X L 2 Fiw.

FIH GAHS B LSRG B RIS R IR 3 e 5 R, &35 % B BOb K X 643,09 m =
A 5 1 e K BRI L 709. 87 mm, VIR AT A BT AR . LS S nT e 78435 R it AR 4
A UL %I Btk BRI ) i PR R .

601

551 R?=0.873 6 . LIHRIERK Nl RIS
£ 22 I (EHZ) R2=0.890 4 Mj%(ﬁ(@%)%ﬁ%ﬁﬁ LREEHE Tﬁﬁ;ﬁ;ﬁﬂ@
@ 00 () RISIAAER
® ot Q0104 3B )
% §8 : ° BUEHA el g678.00 \%
st - RIHEA '
or £ i N\ BRIk a8
st
0 5 1015 20 25 30 35 40 45 50 55 60
JTURESTHE / cm
K2 DR IME SRR AE LA K3 2010 4F 4—6 HUWRBURATRDE Qmis (7 m)
Fig.2 Comparison between the measured and Fig.3  Optimized construction appearances from April to June, 2010
calculated values of settlement (unit; m)
F®5 RAERI2010 £ 4—6 ARIESTHE T
Tab.5 Optimized schedule from April to June, 2010
g5 X BIGEREA R m  RARSRENER m BTiAE bR R TR/ (10° m?)
1 X 687.37 696. 14 0.96 3.27
2 X 671.30 690. 83 0.93 4.30
3 X 668. 00 686.41 0.97 1.37
4 X 668. 41 685. 81 0.98 1.10
51X 668. 41 685. 81 0.98 4.50
6 IX 684.50 703.70 0.97 1.59
7 X 678.00 698. 80 0.96 14.61
“it - - 6.75 30.74
4 % iE

T8 LA WU T HEBEIL AL, RIS Rt T % A 75 5 TR R 2 R A SR T s fA
AR s A W TR X — S AR AR LN E 2 B ARZR S AL IR, 7E25 6 7% 18 AT USRI %
AR T AR L 290G AR R b ST TR A IR T i 2 A - SR A AR RS HE T 4R T %
RIS figt (43 A% R P B0 Ak iR T ARG TT 1 5 T B AR il B DI b EESRABE Y ] Al m] 5 ) i, S5 3
TRRER PRI S, SRR T 205k Bl A5, S BB DR R IURUSR o i 55 T2 A Y RiTde X
o A e — IsF 301 PAY ) g A SO0 TR RE AT O A HE. AR SCRIFSE SR F B 0125 W] oAy g A 00 T3k B 3Rl 1t Ak
5 S R BT 1 A2
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Genetic harmony search algorithm for comprehensive optimization of
high earth-rockfill dam construction schedule

LIU Dong-hai, GAO Ge
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072,
China)

Abstract; Comprehensive optimization of high earth-rockfill dam construction schedule is a complex nonlinear
multi-objective decision-making problem, which needs not only to consider the resources allocation and production
effectiveness, but also to take into account the influence of compaction quality and dam safety on dam construction
schedule. On the basis of quantitatively analyzing the relationship among compaction quality, dam safety and
construction schedule, a comprehensive optimum model of the construction schedule coupling compaction quality
and dam safety was established. To overcome the limitations of some traditional optimal methods, a genetic harmony
search algorithm for the model was presented to achieve the best arrangement of the high earth-rockfill dam
construction schedule with consideration of compaction quality and dam safety. Finally, a case study was given to
prove the feasibility of the method mentioned above. It is shown that the method provided by the paper may be a

new approach to optimizing and real-time controlling of high earth-rockfill dam construction schedules.

Key words: high earth-rockfill dam; construction schedule; compaction quality; dam safety; comprehensive

optimization; genetic harmony search algorithm
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