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Fig.1 Non-homogeneous base soils of the constructed nuclear power plants in China
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Fig.2 Seismic analysis of the nuclear island under typical

non-homogeneous base soil conditions

XSRS S R e T vk T
VA 555 il A 358 PA) 2 1 i K 50y ) 5 3305 A
UIEPSUERRE TR R/ ik FSE 54 €778 ez DAL
T BEAAT 55 PR IR 0 IR 1 i 1 s 32 sl ) A
B o R 38 A PR TR 5 A R AR AR G
F14 M 58 Sy M 88 TGRS B 40 2 st e A1 o s Sl s 28 5
I e A2 o7 2 ) i 3 SO S BUE R & i T2
1o~ B ) AR EAE e AT v, SEBRAR 2 I 2% A F
A A R M R A Y R R AT AR
fifl L, DABRERZ B HE R A A% B ) D3 45 44 S BF 52 %8
G, M IHRA R R Sl i A SR T BOREZ 5
22 | BHEREAHEES TSRS E

Sk s TR S R (B e 55 SR A
W=l AT E MR R AL R RS R R B
A EENR, 7 EIFREEILER 0T 5 18 S B

64 HEIENZ

FETERYRZI o 9 FEAZ HL BT R I R A 1 e
TR0 s BT A BT S B0 HE R 2 5 A7 bR
8,28 —ESH5 M HE.

J kb R A AN A T R A L TR R o
M — R E S BOR IR . —BokiE,
TR TR MRk B AR TR AT R T 1)
il b 5% e B 1 S ATT L 40 HE AN TR) e (58 5 b 7 2 1Y)
AEFEMER M2, I I\ a4 A B AR SRR EBURH R [ AN
) K I 1) L R TR T IS B 012 4 e 3 M FR K
(SSE) , HAE AR 10, Wi ffg 1t , BAal LU &
() SSE 1, 1/2 SSE /K #E AT i s P B i H 4., X
JE A5 RE TR AT R BUAZ FL I AT I P (4 AN (] 56 5 b 7R %
A IRER G , (A

Xof 1 J22 S I i HEA T AR GE T A 1 2 B vk
W 3 s o ARIERAF 5 A S BOSH0E PR HER 4
A7 5% B PRER, 1 A R BCHE ST R A TS R R
AZS (8] 5 T LA R o PR TR e BT AR A, 3k
145 L BERLRR A I R J2 S oy 1T 25 5 s e
STZI AL LA TP, AR B X 5
T E RS

FEA S
FESEE

AL RIAE
~ (B | Mt e
fsg 1 PAN 2 2=

rxpEsnis) |1 S s | 2
% [ it

iz

B
b

T ——
WER MEARES T

B3 | EHREERHEES TSRS %
Fig.3 Probability and statistics method of uncertainty

analysis for plant floor spectrum
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Fig.4 Seismic safety evaluation system of intake and drainage structures
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0.08 0.003 019
0.06 0.002F ThRE e B
g 004— %BME g g 0008 s
® 8002 Ay
&0, 00\ &1 0.000 21 0.00 e \/j 4
-0.021 \/ #£-0.001 Eoodl \
-0.04 P~ N-O.OG L
-0.06| Rk | -0.002 TR 2008l HhEE
008 10 12 00085 6 8 10 12 e 6 8 10 12
Eﬂm/s I 18)/s I 1E /s
(@) (b) ©

E15 Z2£EFEMRAX,Y,ZARAAEITEE

Fig.15 Displacements in X, Y, Z directions at apex of the containment dome
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Research advances on engineering structural seismic
safety of nuclear power plant

. .o 1,2 . 1,2
Kong Xianjing **, Lin Gao
(1.The State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, Liaoning 116024,
China;2.Institute of Earthquake Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

[Abstract] Nuclear power is one of energy resources that China will vigorously develop for a long term
from now on. The issue of nuclear power security guarantee is a key to ensure the smooth implementation and the
safe operation of the nuclear power plant construction. However, because of the vast territory of China, the great
differences in geological conditions and the complex natural conditions of ocean, as well as a wide range of seis-
mic activity, high strength and high frequency of earthquakes in China, nuclear power buildings based on cur-
rent standardized design methods are facing problems. Moreover, the lessons of the 2011 Fukushima nuclear ac-
cident due to destructive earthquake come out new problems to Chinese seismic safety of nuclear power engineer-
ing. In this paper, by combining engineering practice in recent years of nuclear power engineering seismic safety
evaluation of the Dalian University of Technology, the key issues and the research methods in the structural seis-
mic safety of Chinese nuclear power projects and some progress made by the Dalian University of Technology in
the study of “the function failure mechanism and seismic safety evaluation of the nuclear power plant engineer-
ing structures under earthquake” are introduced. It mainly includes the method and strategy to analyze the founda-
tional seismic adaptability of nuclear power plant, and seismic safety evaluation on water supply and drainage
structures of nuclear power plant and seismic resistance and disaster prevention researches on engineering struc-
tures related to nuclear safety.

[Key words] nuclear power plant; foundation adaptability; water supply and drainage structures; secure

shell ; seismic safety evaluation
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