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Settlement Calculation and Analysis of a Nuclear Island Foundation
ZHENG Wentang, CHENG Xiaojiu
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: A typical foundation settlement case of nuclear island in a certain nuclear power plant under construction is analyzed. The

nuclear power standards, numerical model, mechanical parameters, calculation method and evaluation criteria are detailedly intro-

duced. The calculation results show that: nonlinearity under unloading and reloading, spatial variability of mechanics characteristics,

ground water level variation, disturbed zones by the excavation, drainage and backfill, creep effect are foundation settlement factors

of nuclear island. The calculation results are in accordance with monitoring data, which can be used as a reference for the similar pro-

jects
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Condition in Rock and Soil Foundations
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Table 2 Statistical Table of Monitoring Points in Nuclear Island

b PR . SRR THE DT R O AR
e, 45T

1) A% & DX RA 33 v Rl 25 P B A SE 28 0P
BN ARL M . MBS ) AR T 0 A3 B AR R
Hi KL T K AZ AR 520 L R B 4 ) 2 S 4
TFZ . HEK N 1] ST 52 418 3y Y JLART RO i 28 2%
IV o

2) 1%y X HLHE T I HR055 e J2 R AN S TR 1
AR, BB = YE b TS R 2 v o U T K Y i
2o

3) WAL AR T R B A
W, B E  REAE R s, S
B B 2 W b B AR B AS TR (B FIDTRE ) , T
P25 E s ARSI S8 A8k S mii ke
DEAse, I a] R T 1 M A 5 76 3 K far 20t
IAE] (IS TR ) , AR — R I S5 2t

W g HRFE R/ mm A/ mm H A H/mm
1RX101 11.27 3.21 14. 48
1RX102 12.72 3.25 15.97
1RX103 14.23 3.30 17.53
1RX104 14.75 3.49 18.23
1RX105 13.95 3.56 17.51
1RX106 14. 05 3.19 17.24
1RX107 13.96 3.13 17.09
1RX108 13.56 3.11 16. 66
1RX109 13.02 3.15 16.17
1RX110 12. 06 3.30 15. 36
1RX111 11.17 3.33 14.51
1RX112 10. 93 3.22 14. 14
2RX201 11.88 5.72 17.59
2RX202 10. 05 5.77 15.82
2RX203 8.90 5.62 14.52
2RX204 9.81 5. 49 15. 31
2RX205 11.95 5.45 17. 41
2RX206 14.27 5.48 19.75
2RX207 15.95 6. 00 21.95
2RX208 16. 58 5.86 22. 44
2RX209 16. 67 5.72 22.39
2RX210 16.13 5.71 21.85
2RX211 15.18 5.68 20. 86
2RX212 13.80 5.81 19. 61

T INEASTE AL I AL RIAZ O TR AT .

% B AEE —0.5 m LLF s XUk e )2 400 i 7 7
EI( LB 3(c)) mJ A, 9NL, 2LX Fl 2RX £ 5L T o
AT 2 A2, o i HE Iy [a] 550 R T R A8 TR 1) 5% T
B DX IR Ay B, W e 3R B A 4 XI5
R oK THRRY]: THAME S MR Y o A R A —
B, BRUTREN B Z I E RN A e ®, 2
S X UTRE(EATE T R N B RZ R4 2T, %
I JEAEHE . B AR Ay 2 () b TR, Ut
FEAEAUA 3. 21 ~6. 00 mm,, F2¢ FEAS SO A TR B
TFRAE, A ) Mk BTN T 25,40 mm, B
5 XA ) e ORI AT TR /N 19, 05mm, i R A% %
EDR, BFROGEARRZ R 17 W iR
B, MPIREHRRTCW /NN S, it — % IR

4 g

ARSCHEARST 20 T R 8 DU 500 TR0 i i

oI B A AR TR
S 3k

(1]

(2]

(3]

[4]

(6]

(7]

(8]

HCHE, MR, SRE. PRE L RO HEEN BRI T 4R
& [RI. TTARAERITBOHIRBE, 2013.

NUREG —0800. i #E4% L[ 22 42 43 Bt H 5 9 s ot o 5 R 40
[S]. ZEEBE T F BN BLUR)

NUREG —-0800. Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants; LWR Edition Site
Characteristics and Site Parameters[ S]. U. S. NRC.

ROt I A S ], R 8BRS R
Ly, 2006.

NS-R-3, Site Evaluation for Nuclear Installations [ S ]. Interna-
tional Atomic Energy Agency, 2003.

HAD 102/12, % 4253 WHE Si—H% 0 | 10 3 JE 2 4 [ 7t
[S]. HHEELER.

NS — G — 3.6, Geotechnical Aspects of Site Evaluation and
Foundations for Nuclear Power Plants [ S]. International Atomic
Energy Agency, 2004.

GB 50267 —201x, BHL PUREBciH L (ESR 2 W) [S].

GB 50267 —201x, Code for Seismic Design of Nuclear Power
Plants [ S].

United States Army Corps of Engineers. Rock Foundations[ R 7.
EM1110-1-2908.

United States Army Corps of Engineers. Settlement Analysis
[R]. EM1110-1-1904.

SEEPGIRAE . AP-1000 Bl SCPE (55 18 ) [R].
2012.

Westinghouse Electric Corp. AP1000 Design Control Document
(Ver. 18) [R]. 2012.

( F#:% 127 ® Continued on Page 127)



554 1]

PFEARAL, A% Ar ol e A LR R BT A 127

Zeid BRI R, SARIE TAENR 25 Hz X
(1 £10% ) (22.5 ~27.5 Hz) yii | N PR 83 5 AR 3
FEREARE] 7 2.8 mm/s LN, 5% T ISO 10816 —2
A XARE. L, LS R IRS I B R
ZORMIBME, BHRERCT 2 Z T AR,
4o

x4 BWRTERER

Table 4 Section Adjustment of Table Beams

B wERA/ WG RAF/ HORIREE s

THI 44 FR mm mm +H5/m’ =8
CB1 1 970 X4 300 1 970 x4 800 14.1
CB2 1 465 X3 740 2 015 X4 240 42.6
CB3 1 700 X3 730 3 200 x4 730 111.1
CB4 2 380 X4 230 2 380 X5 230 41.7

287.7
CB5 2 700 X5 384 4 000 X5 384 21.0
LB2 2 750 X3 100 3 250 x3 100 18.8
LB3 2 750 x3 100 3 250 x3 100 18.8
LB4 3193 X3 200 3 693 x3 200 19.6

AR —8E0 2, W, SREREEERN
44 151 kN, P4 E i 50 024 kKN, SUHFZ K
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BAIRBE - R A F 51 344 kKN, W Z N
1.03:1, FEafiREE+ S Tiks BEE,
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