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Multi-objective optimization of earth-rock dam compaction parameters
based on the ¢ distribution mutation-firework algorithm

LIU Donghai, WU You
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: On the basis of quantitatively analyzing the relationship between compaction quality and compaction
parameters, a comprehensive optimizing model with objectives of construction effectiveness, compacted density,
and quality guarantee rate has been established in this paper. An adaptive ¢ distribution mutation-firework algorithm
(ATM-FWA) for the model was presented to achieve the economically reasonable compaction parameters for the
construction of high earth-rock dam. The proposed method can contribute to search a reasonable compaction
parameter scheme with less field compaction tests. A case study shows that ATM-FWA has more advantages than
the traditional optimal methods in the convergence performance, searching effectiveness, and solution stability. The
compaction density and porosity of earth-rock dam material using the optimized compaction parameters can satisfy
the design requirement. Thus, the proposed method provides a new way for the roller selecting and the compaction

parameters optimization in the construction of an earth-rock dam.

Key words: earth-rock dam construction; compaction parameters; multi-objective optimization; firework

algorithm ; ¢ distribution mutation
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Fig.4 Statistical results of testing sampled spots for the rockfill dam
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2019 4 A 19-21 B WBEFRHFRE LY 522 WA (VAT HARIABMAS”) ' B A 4 £ 0 kK F A
I FE AR ERR LY S ZLEFRANETERFE I, BEFELEY 5L A2 (IABMAS) A4 K |
WIL T AT L3 T K5 Juan Ramon Casas 303% , B A) 428 A R TR 5 A 4F 5 K5 Alfred Strauss
A% TABMAS P EHE M 5 FlFXFHRLRHE, L HABIERATRN S G2 A& EEH L 54 Xidia
T RE AR TR B MM R BAP R F R TEXF R ERITERRAR AR KEW) HL
FHEFEX, KAZFTHERFEMAHZIH TR, TSR EHREHF A FTHERF LR
IARZHN SIEX, ERREERABIFRNE A TS AL H S L5 RIFFMAR,RFETRIAERLE
% B 5 IABMAS & A4 HERAFHRFRBAGKKE, RLEXBREAZIFTHEEANSET
IABMAS ¥ B B 4069 X m A2 R 5 RiEH BIAF BB | I3l K 5 230K AT ey TAF & = &
W, BRI EEE FAEREFEKR Casas HIZH AN EH A RAW B A TR, FAFLERILK K
B #H KRB @G HBIIR F e 5 25 RBATT AT F.

TR SR BT BB XA, Casas #IZ, Strauss AL, L AT KR AL THREF K, RF
KFHRIRHIL, THERZEMEHBE I ANEURAIRE, RABASHRENEETZL HRREERNEL &
G MR B A ) HRETERERSER HEFARFITRARLT 5SAFHLY, RITFRARE
65 %k, RARFRT HIZRF KAKRFFU A0 T HRABFIZIT, ABBIL 53 F R A R E]
PN K KRR R IR P SRS EU 50 RAeEF L FE4569 300 A2+ K AR EAE L EARET
TIENAI, 5AREEAIT MiHERKF 189 £k P o3 k&6 d v Kiz Kk,
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