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Back analysis of permeability coefficient of high core rockfill dam based on

particle swarm optimization and support vector machine

NI Sha-sha, CHI Shi-chun

(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: It is important to determine the seepage field parameters of high earth-rock-fill dam using the observed seepage data
during operation period. For Nuozhadu core rockfill dam, the training samples are produced for saturated seepage field which is
alculated by the finite element program. The nonlinear relationship between seepage parameters and water heads is established

using the SVM mapping. Then taking the error objective function as the fitness value of particle swarm optimization (PSO), the

seepage parameters should be identified by PSO. Based on the one-dimension consolidation theory, the dissipation formulae for

coefficients are reasonable

the excess pore water pressure in the core wall are derived, and they are used to correct the measured seepage pressure values in
pressure values under steady state of seepage condition, i.e., the water level remains unchanged. Meanwhile, the parameters are

the core wall. The recorded osmotic pressure curves of osmometers, which are distributed in the maximum section, are used for

this back analysis. The permeability coefficients of the dam materials are retrieved using the corrected measured seepage

saturated-unsaturated seepage field

Key words: high core rockfill dam; support vector machine; particle swarm optimization; permeability coefficient identification
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verified by the unstable saturated-unsaturated seepage field while the water lever rises. The results show that the permeability
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Fig. 1 2D finite element meshes and measuring points of Nuozhadu dam
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Fig. 2 Filling process curves of some partitions and measured time-varying hydraulic head curves
1.3 RIOEFLBKENDHMEEHE 1 o
V.= dx=H"= > (1)
HIE 2 AT, DB RIS KE KR, B I+e
AR EIALBUKE ). RO EE TS FLBIARU,
AERRFRN S, 2O 8 A BT ALK AT, T2 Vzdhw[l Mj’ )
PRV B LR B BT IR A1 SR s
WK, BREEZHE R, BXHMBEARE  Roh, o FoRsdiE s LT,

TWACKZETE RIS IE T, 18 OREM AR Kk 52
DA 2 1892 175 22 BT K 3 35 40 188 7 AL B K s 740
o Ood B RIEMYIBIE RECBCR IR IERL, AT
HEAKD T, OB 8 LR K R I 7E O B AR 58 Rl
J 43 T L I T )R 7 5

FAE AN S AR AT R, 2 IR A KRR
SAHTE A AR T AL, AR, R RERE R R
wah, Tmﬁ PSR AR R, RS, I3RS
BN B E VNI & T 95% M Ll fEE A+
AbER o KR HLIE ORI BB R AR S (B AR 93%~
97%, MRS, A SCEETE O A FLBE /K E /778
B I AL O RSB R R A TR AR S . R, 76 B EAE
FA R O3 H ) FLBR K 1) b T 3 79 00 e s L T ) A
AR g — 4 [ 2 ) 0, LA DR 0 3 B ) [ 45 B [
AAEE BB IR z AR —TOoe iR, Wk 3 fios.

1wtk [ E[
¥ X — g -—

§ ?Eé 92 dx /
!

[ 3 —4HkEIZi2
Fig. 3 One-dimensional drainage consolidation process
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Table 1 Excess pore water pressure heads at measuring points

distributed in core wall
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Fig. 4 Flow chart of particle swarm optimization algorithm
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Table 2 Partial normalized permeability coefficients
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Table 3 Permeability coefficients of Nuozhadu dam
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Table 4 Average hydraulic heads under steady seepage condition
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Fig. 5 Converging of best particle fitness value with iteration
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Table 5 Back analysis results of permeability coefficients

A WS 10 IS 1S R FHHEA
731X SEJimay  EJi) BT BHI
k TRNAE

L 2.04X10° 3.94X10* 1.68X107% 3.85X10°
(m-d)

(4) VR B nRaSB i NGB R,
THEORHULE PEsK A7 _ETHIT B (2013 4F 7 A 10 H—2013
10 A 8 HD MEERESBRY. BREE., BiisiiEs
WU — B AT IK IS AR AR RS, LA HUA RS
B T2 R AR AR . AR KRR i 2k b v
FARIEG KE (FLERLL SEE&REUS T, BB R
M2 i fsiE 240, TKFEMZ S Fredlund—xing

BRI, S KM BN FLBR L WL R & 6 FR,
B0 XAPRHI) AR i 2 S50 R B 2 WA 6,
7o

(5) IR OIENEIE REBORSE 45 R4,
F kP RAFIRAL ETHIPI A 2 (2013 48 7 H 20
H15 2013 4 8 71 9 HD.LEG S ELIR/KE B IE
LGRS B IEE . KRR E B iAot 5
EH 5B IR KK SEMME T . fa S SEREE
Wit 3 Fh LTI RSk TSR 5 SEME RS EE I L 4%t
RZEFER I LA R Z AR A & 8~10 s, H
AR, 3 AU, 7 NI K Sk A S SN Y
PR IE R KAE N 3.05 m, AXS R Z R RAE N 3.36%,
KT AR SMELAE e A B S e 7 HUARR S
BRI MARRR S WA R A e, Bt e S5 Se
EVIEELF, S RIETTR S E REUE S .

& 6 BILEXRIAF-IERMIEREERSH
Table 6 Unsteady saturated—unsaturated seepage parameters of

Nuozhadu dam
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Fig. 6 Soil-water characteristic curves
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