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Aseismic measures for asphalt concrete core dams by dynamic

centrifuge modelling tests
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Abstract: Dynamic centrifuge modelling tests are carried out to study the effectiveness of aseismic measures for a sand-gravel
dam with asphalt concrete core wall under design earthquake. 2 models are used to simulate 2 dams without and with aseismic
measures. The acceleration response, deformation, core wall stress and stability are analyzed. For the 2 dams, the acceleration
amplification is almost the same below the reinforced region. In the reinforced region, the amplification effect is stronger than
that of the dam without aseismic measures. The crest settlement rate is 0.442% and 0.366%, respectively without and with
aseismic measures. The maximum seismic stress is recorded in the core wall of 2/3~4/5 dam height. The aseismic measures
reduce the stress on the core wall obviously. The failure mode is mainly the separation between upstream revetment and rockfill
material induced by settlement, causing revetment to crack or even collapse. But no evident failure is observed on the

reinforced dam. The designed aseismic measures are solid under design earthquake according to test results.
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FEABL, A B B 2H B AR LA AR S . ELR B B0
MUIRS) G REARES, R2 LRI fF 188kt 9
AT B SPHETSERL R . IR IS AT
JE AR 2 B (AR DL AR, s 153 B O HLIRSh &
TR A AL,
1.2 RIWEE

RIS LE F KRR 7L NHRI400 gt KA+
TR OHLIRS G (B 1) EJFE . NHRI400 gt
KB TEOHLET 1992 45, FHT 2017 58 8% 1 F+
Pgitl, HAE N 400 gt, HOKMIEFE 200g, ok
fifaf 2000 kg, T AFAE 55m, METE 1100 mmX
1100 mm. BLONARS) & HE AT R: B0 MEE N
80g, EAARBNMEIE N 20g, HALMFEHN S mm, i
KA AN 500 kg, BARIRSIFIEIN 3 s, SR N
20~200 Hz, WIRIEASNIETZ,, HEd, BEHLIE.
BN J5 TR K RS . R38R F RS A P 4 X 0
X & R 700 mmX 350 mm X 650 mm.

Bl 1 £HTIRENE R NHRI 400 gt KEEOH
Fig. 1 NHRI 400 gt centrifuge with shaking table

2 HEHR
BOAUIR SN G AR08 7 VAR UT  BER SRR S i
HET AR EIE 128.5 m, HAJEHZ) 600 m, M

H AT s BE Sk, A R KB LIRS &
ANAT RS LE OB A S A . BRI E, ASCR AN
ECRIREAR i, BIASERS LT B R /N T 5 LR
IR 1/nge
2.1 RANg
WORIURAERI T, 4271 A5 RS, X SiE, 41
KL B R T AR, R TR, X
RIS AT R, AR TR AR B G U A5 B A
THERL T RSB BT R =1 450, #5000
HPE L R e =40, BAUATEILIE 2, 3 A

342 522, 331

114 10

161

459,50 49 51 4532,

356 . 344

B2 REMEE
Fig. 2 Model setup
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Fig. 3 Model on shaking table
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WA AR 45 X B0 28 R 50 0 B b iR
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BRI 2L AR R R HE Y, AR 18 B 1Y,
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Fig. 4 Recorded and aim waves (M1)
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Fig. 5 Recorded and aim waves (M2)
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Fig. 6 Profile of maximum acceleration at dam axis
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Fig. 7 Profiles acceleration amplification factor at dam axis
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Fig. 8 Crest settlements during earthquake (M1)
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Fig. 9 Crest settlements during earthquake (M2)
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Table 1 Core stress data after earthquake (kPa)
hH TPURIE EEEAN ST
0.20 1 11
0.38 4 5
0.55 11 4
0.73 192 62
0.89 15 6
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Fig. 10 Profiles of core stress after earthquake
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Fig. 11 Cracks in upstream revetment and crest (M1)
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Fig. 12 Bird view after earthquake (M2)
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0D /NBY 55N IVl N O 6 1= ) [ 5 DN E RIS
N B R AT O R R AR R 3 R O R,
KA —3 EPUREME SR P, AR ik
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it LA LT b RT3 OR R L 2.7~3.0. H ¥t
S it IO A HU T bt 72 0o 3 TR R % 3.0~3 4,

(2) HUTGIHT B Bl 2 b A2 o R H 0 B 2 11 7 By A
b, AR IR K IR E . TOPUE B AR Y
WTHTR 218 568 mm, YUFAFA 0.442%. A PR
T A TR 295 470 mm, TN 0.366%.

(3) HURE 5] A A I8 1) 5 K3l B KA TR
2/3~4/5 WiEa . JoPURE S MR RE Ja Oohl B KR
AL FTZ1°8 192 kPa; PR MR E 5 O3 K
BRI J141M 62 kPa.
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